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How Is Vocabulary Learnt? An
Acquisitional Sequence of L2 Word
Knowledge

BEATRIZ GONZÁLEZ-FERNÁNDEZ
School of English, The University of Sheffield

Sheffield, UK

Abstract

Second language acquisition (SLA) researchers have long searched
for patterning in the development of linguistic elements (e.g., gram-
mar and morphology). However, little attention has been given to
the examination of systematicity in vocabulary acquisition, limiting
our understanding about how overall vocabulary is learnt. The cur-
rent study investigates L2 learners’ lexical knowledge to explore
whether there exists a consistent sequence in the acquisition of
vocabulary components in second languages. Written form/meaning-
recall and written form/meaning-recognition knowledge of four
word-knowledge components (form–meaning, collocations, multiple-
meanings, and derivatives) was assessed on 314 EFL learners from
two distinct L1 backgrounds (Chinese and Spanish). Implicational
and Mokken scaling analyses revealed a reliable hierarchy of knowl-
edge of vocabulary aspects where recognition knowledge preceded
recall knowledge across all components. The scale remained constant
across the learner groups when explored independently (using an
80% accuracy threshold) and collectively (under both 75% and 80%
accuracy thresholds). This finding indicates that the various aspects
of word knowledge seem to be learnt incrementally in a consistent
order by EFL learners, regardless of their L1. The study offers an
empirically supported framework of word-knowledge acquisition that
improves our current understanding of L2 lexical development and
can serve as guidance to further systematize vocabulary instruction in
the EFL classroom.
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INTRODUCTION

The examination of developmental orders in the acquisition of lin-
guistic features has been of historic interest in certain areas of sec-

ond language acquisition (SLA), and researchers have discovered
increasing amounts of systematicity in the ways languages are learnt.
For example, research has now established that some grammatical
rules (e.g., negation) are acquired in a particular developmental order
by L1 and L2 learners (Ellis, 2008). Yet, this systematicity has received
little attention in vocabulary studies, mainly due to the inherent com-
plexity of word knowledge. Knowing a word involves mastery of a vari-
ety of aspects, such as its pronunciation and spelling, its meanings,
and how it is used in context (Nation, 2020). While there is certain
idiosyncrasy in the acquisition of particular individual words, it is possi-
ble that the various aspects involved in vocabulary knowledge follow a
consistent sequence of acquisition, with some aspects being learnt
before others (Schmitt, 2019).

Nation, 2022 (and his earlier 2013 edition), proposed the most
exhaustive description of the range of types of explicit knowledge
learners can have about words. He lists nine word-knowledge compo-
nents which can be known receptively ([R] understanding words in
reading and listening) and productively ([P] using words in speaking
and writing; see Figure 1).

Despite the framework’s influence in advancing lexical research,
there is still a lack of clarity about how these word-knowledge compo-
nents relate to each other (e.g., does knowledge of more meanings
lead to better collocation knowledge?) and how L2 learners acquire

FIGURE 1. Nation’s (2022, p. 54) framework of word-knowledge components.
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them (e.g., are a word’s derivative forms typically learned before its
collocations?). This is because research has not typically examined the
knowledge and relationships between the various word-knowledge
aspects in a concurrent and systematic manner (Nation, 2020; Schmitt
& Schmitt, 2020).

One exception is González-Fernández and Schmitt’s (2020) study,
which investigates multiple word-knowledge aspects1 in a group of
L1-Spanish English-as-a-foreign-language (EFL) learners. The authors
found that some lexical aspects were consistently more advanced than
others and encompassed the less advanced aspects. This finding sug-
gests that the various word-knowledge aspects might be acquired by
EFL learners in a specific ordering. However, their results are prelimi-
nary and restricted to only one learner group from a cognate
language.2 Given the influence that the cognate status of learners’ L1
exerts on vocabulary learning (e.g., Chen, Ramirez, Luo, Geva, &
Ku, 2012), it is possible that the hierarchy of knowledge found by
González-Fernández and Schmitt for L1-Spanish EFL learners does not
replicate in EFL learners from other linguistic backgrounds. Conse-
quently, the questions remain how the word-knowledge aspects are
acquired by EFL learners of different language backgrounds and
whether a hierarchy of knowledge of these aspects exists that remains
constant across distinct language groups.

The current study aimed at addressing these gaps by examining the
extent of knowledge of eight vocabulary aspects by two groups of EFL
learners (one cognate and one non-cognate) and explored whether an
order of acquisition of written word-knowledge aspects3 can be estab-
lished for each language population individually and combined. This
investigation helps explain how vocabulary learning occurs, allowing us
to better systematize when and how to introduce the various aspects to
students. If a consistent order is established for each learner group
but this order differs across both learner populations, this would sug-
gest that the differences between learners’ L1s affect the pattern in
which the L2-English vocabulary components are acquired; thus,
vocabulary instruction should be adapted for each language popula-
tion. If, on the other hand, the same order is found for both groups,

1 In this article, the term component refers to the word-knowledge types (e.g., derivatives or
collocation) and aspect to the separate recognition/recall levels of mastery (e.g., deriva-
tive recall and derivative recognition).

2 Cognate language is used to denote languages that share a significant number of cognate
words (i.e., words that derive from the same original language). English and Spanish are
considered cognate languages because 34–37% of English words are cognates with Span-
ish (Lubliner & Hiebert, 2011).

3 In this manuscript, all references to word-knowledge aspects concern the written modal-
ity, so that, for example, meaning-recognition refers to written-receptive meaning recog-
nition, not spoken-receptive meaning recognition.
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this would be indicative of a consistent and generalizable sequence of
acquisition of vocabulary components across EFL learners that would
help facilitate the methodical learning and teaching of vocabulary in
the L2 classroom (Schmitt, 2019).

L2 VOCABULARY KNOWLEDGE

The first detailed examination of the knowledge and combined
interrelationships among the various word-knowledge aspects in L2s
was Schmitt (1998). He explored EFL learners’ development of four
word-knowledge components in their productive mastery: written form,
word parts (derivatives), associations, and concepts and referents (mul-
tiple meanings). He found that all components were interrelated and
developed in a parallel manner, although at different paces. However,
Schmitt did not find any systematic pattern of knowledge which
showed that some components were consistently better known by
learners than others.

Other multicomponent studies found that overall recognition knowl-
edge tends to be higher than recall knowledge for EFL learners. Recogni-
tion knowledge involves being able to recognize and select correct
lexical information from a number of options, whereas recall entails
recalling word-knowledge information from memory (without options)
after some kind of stimulus is given (Schmitt & Schmitt, 2020).
Pellicer-Sánchez and Schmitt (2010) measured learners’ knowledge of
four written recall and recognition word-knowledge aspects and found
that the two recognition aspects (i.e., written meaning-recognition and
written form-recognition) were better known (84% and 76% of words
known, respectively) than the two recall aspects (i.e., word-class recall
[63% knowledge] and meaning recall [55% knowledge]). This indicates
that recall knowledge (both form-recall and meaning-recall) seems to
be more complex for EFL learners and thus might appear later in their
lexical development. This difference between lexical recall and recogni-
tion knowledge by EFL learners has led some scholars to contend that
they are distinct psychometric constructs (Stewart, Gyllstad, Nicklin, &
McLean, 2024). However, these studies did not assess each component
in both recall and recognition levels of mastery. Thus, they cannot
inform about whether this pattern of difficulty derives from the compo-
nent itself (e.g., word class) or the levels of mastery assessed (recall vs.
recognition).

The first research that consistently examined two levels of mastery
across components was Webb (2005, 2007). He assessed written pro-
ductive (form-recognition and form-recall) and receptive (meaning-
recognition and meaning-recall) knowledge of five vocabulary aspects:
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written form, form–meaning mapping, syntagmatic associations (i.e.,
collocations), grammatical functions (i.e., word class), and paradig-
matic associations. His findings show that written form tends to be the
best-known aspect both receptively and productively, but the extent of
knowledge for the rest of the aspects varied at each mastery level.
Despite having employed the same test battery, his research did not
find a consistent order of difficulty of the different vocabulary aspects
which could describe vocabulary learning. The same conclusion was
reached by Chen and Truscott’s (2010) conceptual replication of
Webb’s research, although they did observe that the receptive knowl-
edge of each component tended to be higher than their productive
counterpart.

From this multicomponent research, it can be inferred that: (a) the
various word-knowledge components are known to different extents by
EFL learners, and (b) that there is a tendency for written-receptive
and recognition mastery to be known better than written-productive
and recall mastery across aspects. However, this research cannot
inform about a systematic ordering in which knowledge of the vocabu-
lary components is accumulated by EFL learners. Exploring a
sequence of acquisition of vocabulary components requires specific sta-
tistical analyses (i.e., implicational/Mokken scaling) and a design that
accommodates to the features of such analyses.

SEARCHING FOR ACQUISITION ORDERS OF
WORD-KNOWLEDGE ASPECTS

SLA research has found robust acquisition sequences for grammati-
cal rules (e.g., Ellis, 2008), phonemes (e.g., Trofimovich, Gatbonton,
& Segalowitz, 2007), and morphemes (e.g., Andersen, 1978) by means
of implicational scales. However, the complexity of examining multiple
word-knowledge aspects concurrently has typically deterred researchers
from investigating acquisitional orders in lexical research. Thus, the
hypothesis that the various vocabulary components can also be
acquired in a specific sequence, where some aspects consistently
develop before others, remains largely untested.

Only a handful of studies have attempted to search for a systematic
order of acquisition of vocabulary components via implicational scales.
Laufer and Goldstein (2004) and Laufer, Elder, Hill, and Con-
gdon (2004) examined the knowledge that EFL learners from various
L1s had of the four aspects that comprise the form–meaning link com-
ponent: passive recognition (i.e., meaning recognition), passive recall
(i.e., meaning recall), active recognition (i.e., form recognition), and
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active recall (i.e., form recall). They found a reliable implicational
scale for this vocabulary component, suggesting the following order of
difficulty, and thus expected acquisition, of the form–meaning link
levels (from easier to more difficult): meaning recognition ≥ form rec-
ognition > meaning recall > form recall.

Although these studies provide valuable insights into potential
acquisition orders in L2 lexical development, they are restricted to the
analysis of a single vocabulary component (form–meaning link). There
has been only one previous study that explored the systematicity in the
acquisition of multiple word-knowledge components. González-Fern-
ández and Schmitt (2020) assessed L1-Spanish EFL learners’ knowl-
edge of four word-knowledge components, each in recall and
recognition mastery: form–meaning link, collocation, word parts (i.e.,
derivatives), and concepts and referents (i.e., multiple meanings). Sig-
nificantly, they observed a reliable order of acquisition of these vocab-
ulary components. In particular, form–meaning recognition was found
to be the best-known aspect, whereas knowledge of multiple-meanings
and derivatives were the most difficult for the learners to master, par-
ticularly in recall mastery. This finding of a lexical acquisition order is
exciting, but the study was only an initial exploration of the issue and
examined learners from only one L1 background (Spanish). Thus, it
cannot inform about the consistency of such pattern and its transfer-
ability to other EFL learner populations. Long (1990) states that the
acquisition sequences of linguistic features might experience some var-
iation due to learners’ different L1s. Lexical research has shown that
the cognate status of learners’ L1 (such as that of Spanish and
English) can positively influence L2 vocabulary learning as compared
to non-cognate L1 learners (e.g., Chen et al., 2012). Therefore, it is
unclear whether EFL learners from non-cognate language back-
grounds also learn the various word-knowledge aspects in a specified
order. The present study aimed to compare the knowledge of various
vocabulary components across two EFL learner populations from dis-
tinct L1 backgrounds (i.e., cognate and non-cognate) and to examine
whether an implicational order of acquisition of these components
exists for EFL learners in general.

THE STUDY

The current study investigates the extent of knowledge and sequence
of acquisition of vocabulary components across EFL learners from a cog-
nate and a non-cognate L1, both individually and collectively. It builds
on the conclusions and limitations of previous multicomponent
research in three main ways. First, unlike earlier multicomponent
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studies (e.g., Pellicer-Sánchez & Schmitt, 2010; Schmitt, 1998), the pre-
sent article examines learners’ knowledge of various word-knowledge
components consistently at both their recall level and recognition level
of form and/, or both, meaning. This approach enables a more compre-
hensive account of overall word knowledge and allows us to establish any
differences in knowledge by component (e.g., collocation) as well as by
mastery level (i.e., recall/recognition).

Second, this study explores L2 learners’ knowledge of the different
lexical components not only by comparing mean score ranks (i.e., Chen
& Truscott, 2010; Pellicer-Sánchez & Schmitt, 2010; Webb, 2005, 2007),
but also by analyzing hierarchical relationships between the components
via implicational scales. Implicational scaling considers the pattern of
knowledge of components by individual learners as well as the sample as
a whole (Rickford, 2002), allowing us to confidently determine whether
consistent implicational relationships exist among the word-knowledge
components. These implicational relationships, in turn, would indicate
an expected order of acquisition of the lexical components.

Finally, given the effect of learners’ L1 on their L2 vocabulary learn-
ing (Elgort, 2013), the current study tests the generalizability of the
order of acquisition of lexical components proposed by González-Fern-
ández and Schmitt (2020) to another group of EFL learners from a very
distinct L1 background (i.e., Chinese). This type of validation research
is scarce in the field of SLA, but it is crucial to test the robustness and
reliability of findings (Marsden, Morgan-Short, Thompson, & Abuga-
ber, 2018; Schmitt, 2019), particularly in cases when an order of acquisi-
tion of linguistic items is proposed (Long, 1990). To this aim, the study
investigates whether González-Fernández and Schmitt’s preliminary
acquisition order of word-knowledge components holds for a new L1
learner population (Chinese), and re-analyses their L1-Spanish dataset
to explore whether the findings extend to a larger EFL learner group
comprised of students from two distinct L1 backgrounds. Thus, the pre-
sent study further inspects and expands González-Fernández and
Schmitt by contributing (a) the investigation of an additional L1 learner
group; (b) the by-group as well as multigroup comparisons of EFL
learners’ vocabulary knowledge and acquisition sequence; and (c) a
robust method for the empirical validation of the preliminary findings
across different EFL learner populations that will serve as foundation for
further examinations of acquisition orders of word-knowledge
components.

The study addresses the following research questions:

RQ1: How well do EFL learners from two dissimilar L1 backgrounds
(Spanish and Chinese) know various word-knowledge components?
Does this knowledge differ by group?

ACQUISITION ORDER OF L2 WORD KNOWLEDGE 7
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RQ2: Is it possible to outline an order of acquisition of
word-knowledge components that stays consistent across EFL
learners of different L1 backgrounds when explored individually
and collectively?

METHODOLOGY

Participants

Participants consisted of 314 EFL learners (254 females and 60
males), whose age ranged from 18 to 65 years (M= 22.42, SD= 6.19).
They belonged to two different L1 backgrounds: 144 were L1-Spanish
learners (45.9%, adopted from González-Fernández and Schmitt’s
(2020) data), and 170 (54.1%, primary data) were L1-Chinese learners.
They were recruited as volunteers by the author in Spain, China, and
the United Kingdom, and comprised undergraduate and postgraduate
students as well as professionals in various fields. Participants had a
learning history in L2 English of between 1 and 26 years (M= 11.81,
SD= 3.90), and most of them (76.8%) were studying English formally
at the time of the study in different settings, including EFL lessons
and English as medium of instruction. Following the implicational
scaling requirement that participants need to have different profi-
ciency levels, the dataset includes a representative sample of learners
with a range of proficiencies in English, from beginners to advanced,
across the two L1 backgrounds. More than half of the participants
(56.4%) reported themselves as having an intermediate general profi-
ciency in English, just above a fifth (22.6%) rated themselves as begin-
ners, and 21% considered themselves advanced users. An objective
measure of their estimated vocabulary level in English was collected
through a compound score of the 2000 (2 K), 3000 (3 K), 5000 (5 K),
and 10,000 (10 K) word-frequency sections of the vocabulary level test
(VLT; Schmitt, Schmitt, & Clapham, 2001). The participants averaged
64.5% across the four sections (61.7% for the L1-Chinese participants
and 68% for the L1-Spanish sample, internal consistency Cronbach’s
alpha= .83 and .92, respectively), which indicates that their overall
vocabulary level was generally good. The two subsamples differed in
their knowledge of most sections (F (12, 301)= 46.73, p< .001),
except the 3 K frequency band (L1-Chinese: 2 K= 92.4%, 3 K= 74.0%,
5 K= 63.9%, 10 K= 16.4%; L1-Spanish: 2 K= 82.9%, 3 K= 74.3%,
5 K= 71.3%, 10 K= 42.9%). It should be noted that the 2 K band com-
prises items from both the 1 K and 2 K bands, which might explain
why this was the only band being mastered (i.e., achieving at least 87%
knowledge, Schmitt et al., 2001), although only by the Chinese
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learners. Overall, results indicate that Chinese learners exhibited bet-
ter knowledge of higher-frequency words, while the Spanish learners
outperformed the other group in their knowledge of lower-frequency
words.

Measures

To assess learners’ knowledge of vocabulary components, González-
Fernández and Schmitt’s (2020) comprehensive battery of eight vocabu-
lary tasks was adopted. This approach enables the direct comparison of
results and thus the validation of their word-knowledge scale. The test
battery follows Nation’s (2022) description of word knowledge, which is
understood in the conventional manner as mastery of various knowl-
edge types for each individual word. It assesses explicit written recogni-
tion and recall knowledge of a set of 20 words across four different
vocabulary knowledge components4: form–meaning link, derivatives,
collocation, and multiple meanings. The 20 target words comprise:
mean, close, hard, development, season, bank, challenge, character, fresh, bright,
broad, employ, distinction, charm, terminal, fulfill, grate, redeem, draught, and
indent. They provide the greatest opportunity to concurrently test the
four word-knowledge components by meeting the following criteria: (a)
range of frequencies (1 K-9 K) to account for the various proficiencies
of participants, but with more words sampled at higher-frequency bands
for representativeness; (b) multiple meanings, with at least three mean-
ings as different from each other as possible (both polysemous and
homonymous); (c) at least three derivative forms for the most frequent
meaning; and (d) different parts of speech, to have a representative list
of words. Thirty-five percent (n= 7) of the target words were Spanish–
English cognates, and there were no loan words with Chinese (more
details in Appendix A in the supplementary materials).

Measuring various word-knowledge components across the same set
of items is the standard and preferred method employed by
researchers exploring depth of vocabulary knowledge (Cheng & Mat-
thews, 2018; Pellicer-Sánchez & Schmitt, 2010; Peters, 2016;
Webb, 2005). The advantages of this approach are threefold: (a) it
allows us to investigate how much an individual may know about each
specific word, and thus, to explore overall word knowledge as
described by most lexical frameworks (Nation, 2020); (b) it ensures
that each component is being measured in a consistent and balanced

4 Measuring all the components specified in Nation’s (2022) framework is impractical.
This test assesses four components that offer a representation of the three main con-
structs of word knowledge: form, meaning, and use. None of the 20 target words in the
test battery appeared in the VLT.
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manner in terms of the characteristics of the target words (Spencer
et al., 2015), enabling comparability across components; (c) it controls
for the effect that differential knowledge and features of the words
assessed in each measure may have on the knowledge and implica-
tional scale of lexical components (González-Fernández, 2022).

This approach, however, involves showing the specific set of words
in multiple contexts and tasks, and thus, some practice effect between
tests may occur. The test battery was purposefully designed to mini-
mize the influence of this effect. González-Fernández and Schmitt
ensured that the targeted derivatives, meanings, and collocations did
not appear in the test before the task in which they were measured,
and thus could not be answered based on information from previous
tasks. In addition, the recall tests were administered before their rec-
ognition counterpart, and the various sections of the VLT were
inserted between some tasks to minimize any possible memory of the
target words from previous tests. González-Fernández (2022) further
investigated the potential existence of practice effect in this test bat-
tery by means of Cochran’s Q test with McNemar’s post hoc analyses.
She found that very few participants (3.58% on average) achieved mas-
tery (established at a minimum of 75% task accuracy) of a typically
complex test (e.g., derivative recall) without having demonstrated mas-
tery of a generally easier and better-known task (e.g., form–meaning
recognition). This finding indicates that, although some degree of
practice effect in repeated testing circumstances is probably unavoid-
able (Nation & Webb, 2011), González-Fernández and Schmitt’s efforts
to control for and keep to a minimum the potential practice effect
and overlap in their test battery were largely successful. This increases
our confidence that the influence of one test on the others is minimal
in the current study.

The complete test battery (available as Supplementary Material)
exhibited high construct reliability for the participants in the present
study (Composite Reliability= .94 for the L1-Chinese participants, .98
for the L1-Spanish participants and .96 for the total group of EFL
learners). The individual tasks are concisely described below, and a
sample item for each is provided. A more detailed account of each
measure is offered in Appendix B, and the scoring methods and ratio-
nale for their selection is available in the supplementary materials of
González-Fernández and Schmitt (2020).

Written form-recall knowledge of the form–meaning mapping. A
fill-in-the-blank task where participants were asked to recall the English
form of a word, given its most frequent meaning in a contextual sen-
tence written in the participants’ L1 (translation: “Summer is the best
time of the year for me, because I like the heat a lot and being able to

TESOL QUARTERLY10
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go to the beach”). Minor misspellings of the target item (e.g. redem for
redeem) were accepted as correct. Cronbach’s alpha [α]= .91 for
L1-Spanish learners and .86 for L1-Chinese learners.

Since the target participants are EFL learners, the most frequent
meaning of the target words in this test battery was established by con-
sulting corpus-based English learner dictionaries (e.g., Cambridge
Advanced Learners’ Dictionary) as opposed to L1-English corpora, and
corroborated by two experienced EFL teachers. This is because “[L1-]
frequency has its limitations when predicting which words might be
known by L2 learners” (Schmitt, Dunn, O’Sullivan, Anthony, & Krem-
mel, 2021, p.1). For example, while according to COCA the meaning
of the word terminal as a noun is more frequent than as an adjective in
L1-English, the latter was chosen as the primary meaning in this study
because it is considered more frequent for EFL learners in the learner
dictionaries and by the two experienced teachers consulted. This deci-
sion enhances the ecological validity of the test battery for the target
population.

Written meaning-recognition knowledge of the form–meaning link.
A multiple-choice task where participants had to select the correct
meaning from four frequent single-word options plus an “I don’t
know” option included to minimize guessing (L1-Spanish α= .91;
L1-Chinese α= .72).

Written form-recall knowledge of derivatives. Participants had to
write down the target word’s derivative forms that were appropriate in
four sentences written to constrain word class, or an X if the word did
not exist in a specific word class (L1-Spanish α= .96; L1-Chinese
α= .85).
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Written form-recognition knowledge of derivatives. A multiple-
choice task where learners were given eight derivative options for each
target word, with one correct option for each word class (or X if
appropriate; L1-Spanish α= .95; L1-Chinese α= .84).

Written meaning-recall knowledge of multiple meanings. An
open-question task where learners had to write, in their L1 or L2, a
description, translation or synonym of three meanings of each target
word, given the word class and a hint for each meaning tested
(L1-Spanish α= .94; L1-Chinese α= .86).

TESOL QUARTERLY12

 1
5

4
5

7
2

4
9

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

0
0

2
/tesq

.3
3

4
2

 b
y

 U
n

iv
ersity

 O
f S

h
effield

, W
iley

 O
n

lin
e L

ib
rary

 o
n

 [1
6

/0
7

/2
0

2
4

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y
 th

e ap
p

licab
le C

reativ
e C

o
m

m
o

n
s L

icen
se



Written meaning-recognition knowledge of multiple meanings. Par-
ticipants had to choose all the sentences in which the target word was
being used with a correct meaning, among three sentences depicting
the three meanings tested and two sentences representing invented
meanings of the word (L1-Spanish α= .91; L1-Chinese α= .85).

Written form-recall knowledge of collocates. Given a short context
in the L1, participants had to fill-in the blank in the English sentence
with the appropriate collocate of the underlined target word. Sample
item translates as “Peak season is when most people go on holiday”
(L1-Spanish α= .90; L1-Chinese α= .81).
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Written form-recognition knowledge of collocates. A multiple-choice
task where learners had to select the appropriate collocate from four
options to fit a given sentence (L1-Spanish α= .90; L1-Chinese α= .76).

Procedure

After receiving written consent from each participant, the test bat-
tery was administered in pen-and-paper format to small groups of par-
ticipants or individually, depending on availability. The tasks were
administered one-by-one following the order of administration piloted
and proposed by González-Fernández and Schmitt (2020) to minimize
the effect of previous sections on subsequent ones. Keeping the origi-
nal administration procedure also ensures the comparability of results
across studies. This administration order was as follows: form–meaning
link form recall → VLT 5 K/3 K→ form–meaning link meaning recog-
nition → derivatives form recall → derivatives form recognition →
multiple-meanings recall → collocate form recall → VLT 10 K/2 K→
multiple-meanings recognition → collocate form recognition. Each
task began with the instructions for completion and an example illus-
trating how to respond to the items. Participants were reassured that it
was normal not to know all the answers, and that they should not
guess. They handed in each separate task before starting the next one.
The procedure lasted between 2 and 3 h (time limit 3.5 h), and partici-
pants were allowed short breaks between tasks.

Analyses

Descriptive statistics and one-way between-groups multivariate analy-
sis of variance (MANOVA) were performed to empirically compare the
extent of knowledge of each vocabulary aspect by the L1-Spanish and
L1-Chinese EFL learners (RQ1). To explore the acquisition order of
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the various vocabulary components (RQ2), Implicational Scaling and
Mokken Scaling were employed. Implicational scaling [aka Guttman
scaling (Guttman, 1944)] tests whether systematic hierarchical and
implicational relationships exist between linguistic features, in this case
the word-knowledge aspects. It measures consistency across individual
learners’ rank orders of knowledge rather than simply group data and
thus validates whether the word-knowledge aspects can be hierarchi-
cally ordered across participants. This makes it a useful tool for the
study of developmental systematicity in language (Rickford, 2002).

Implicational scaling examines learners at different stages in their
vocabulary knowledge and thus can act as a proxy of general lexical
development. According to implicational scaling, aspects that are less-
known by most learners are considered more difficult to master by
them, and what is systematically more difficult for learners is expected
to appear later in the acquisition process (Buyl & Housen, 2015).
Therefore, implicational scaling affords a basis for predicting which
aspects learners would find easier or more difficult, providing a model
of the anticipated order of acquisition5 of word-knowledge compo-
nents by a specific language community.

Implicational scales are tested by examining the distribution of mas-
tered/unmastered vocabulary aspects for each individual participant,
and arranging the various aspects in a hierarchical scale according to
learners’ general level of mastery, and thus relative difficulty. In accor-
dance with previous guidance from implicational scaling research in
SLA (Buyl & Housen, 2015; Hatch & Lazaraton, 1991), two opera-
tional criteria with different strictness levels were implemented in this
study to consider a word-knowledge aspect mastered: 75% and 80%
test accuracy (see González-Fernández & Schmitt, 2020 for the ratio-
nale for adopting these two accuracy levels). Thus, mastery and mastered
in this study refer to achievement of these two accuracy thresholds for
each vocabulary aspect. If the same scale remains when applying the
75% and 80% accuracy criteria, the scale gains statistical power.

Two goodness-of-fit measures were used to test the validity of the
scale and the scalability of the word-knowledge aspects: Guttman’s Coef-
ficient of Reproducibility (Crep) and Coefficient of Scalability (Cscal), respec-
tively. Crep shows how well we can predict the performance of a
participant from their position in the matrix. The minimum reproduc-
ibility value of the Crep to consider a scale reproducible, and thus valid,
is .90 (Guttman, 1944; Hatch & Lazaraton, 1991). The Cscal reflects the
strength of the aspects as an implicational scale, indicating whether

5 Although predicted difficulty does not equate to actual development, the features of
implicational scaling and its exploration of learners from different proficiency levels and
their behavior individually and by group can provide a reasonable estimation of the
expected acquisition order (Rickford, 2002).
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the aspects are scalable and unidimensional. The variables are consid-
ered scalable if the Cscal is above .60.

To verify and support the findings from implicational scaling, addi-
tional Mokken scaling analyses were run (Van Schuur, 2011). Mokken
analyses provide supplementary measures of scale homogeneity (Scale
H; i.e., unidimensionality of the items) and reliability (Rho). A minimum
H value of 0.3 is needed for a scale to be considered valid, with H≥ 0.5
indicating a strong scale, and Rho values of ≥0.7 represent a reliable scale
(Sijtsma & Molenaar, 2002). The analyses were run in R (version 3.6.2)
using the package mokken (version 3.0.6; Van der Ark, 2012).

RESULTS

Correlational analyses among the word-knowledge aspects were con-
ducted by language group (L1-Chinese and L1-Spanish) and for the
entire sample (see Appendix C). The results confirmed that the word-
knowledge components were highly interrelated in both groups inde-
pendently and combined (r= .58–.87 for the whole sample).

Vocabulary Test Scores

Regarding the first research question, Table 1 presents the mean
percentage scores for the word-knowledge measures by language
group and for the whole sample. Each group knew, on average, a min-
imum of half the items for each of the word-knowledge aspects, with

TABLE 1

Vocabulary Test Scores (%)

FM

Recall

FM

Recog

Deriv

Recall

Deriv

Recog

MM

Recall

MM

Recog

Collo

Recall

Collo

Recog

L1 Chinese

n= 170

M 53.15 79.38 51.57 65.82 50.29 64.90 57.21 77.32

SD 11.99 9.53 10.26 10.74 10.00 11.62 15.38 12.50

Range 10–85 50–100 28.8–83.8 27.5–88.8 25–80 28.3–91.7 20–100 30–100

L1 Spanish

n= 144

M 53.61 82.81 51.64 61.08 49.69 70.76 60.66 79.69

SD 18.91 13.79 20.86 19.90 16.12 15.18 19.05 17.39

Range 10–95 40–100 5–91.3 18.8–97.5 6.7–90 31.7–96.7 15–95 25–100

Total sample

N= 314

M 53.36 80.96 51.60 63.65 50.01 67.60 58.79 78.41

SD 15.52 11.78 15.99 15.78 13.14 13.67 17.22 14.96

Range 10–95 40–100 5–91.2 18–97.5 6.6–90 28.3–96.7 15–100 25–100

FM Recall, Form–meaning Recall; FM Recog, Form–meaning Recognition; Deriv Recall,
Derivative Recall; Deriv Recog, Derivative Recognition; MM Recall, Multiple-Meanings Recall;
MM Recog, Multiple-Meanings Recognition; Collo Recall, Collocation Recall; Collo Recog,
Collocation Recognition.
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scores ranging 49.7%–82.8% for the Spanish learners and 50.3%–

79.4% for the Chinese learners. Table 1 also illustrates that some
aspects were better known than others. In both groups, the best-known
aspect overall was form–meaning recognition, while the worst-known
aspect was multiple-meanings recall. Similarly, the recognition knowl-
edge of each component exhibited a higher mean score than its recall
counterpart across both language groups (between 60% and 80%
accuracy in the recognition aspects, and 50% to 60% in the recall
aspects for the entire sample).

To determine whether the two language groups differed signifi-
cantly in their vocabulary knowledge, the results of the two subsamples
across the various word-knowledge components were compared by
means of one-way MANOVA. The test showed a significant effect of
language group on the performance in the word-knowledge compo-
nents: Pillai’s Trace V= 0.28, F(8, 305)= 14.51, p= .000, partial
η
2
= 0.28. Tukey’s HSD post hoc tests with Bonferroni correction

(resulting significance level p< .007) revealed that only the knowledge
of multiple-meanings recognition was significantly different between
the two language groups (F(1,312)= 14.98, p= .000) with a small-to-
medium effect size (η2= .05). The mean scores for this aspect
(Table 1) indicate that Spanish learners outperformed the Chinese
learners in their recognition knowledge of multiple meanings. Non-
significant language group differences were found on the rest of word-
knowledge aspects (p between .008 and .97).

Implicational Scaling for L1-Chinese Learners

To answer the second research question, implicational scaling ana-
lyses were first conducted for the L1-Chinese learner group indepen-
dently. The eight word-knowledge aspects were arranged in a
hierarchical order according to their relative distribution of scores,
from better known by learners to worse known. Learners were ranked
relative to each other according to their performance across the
aspects (from having mastered the greatest number of aspects to the
least) and how well it matched the general order of aspects by the
entire sample.

Following the stricter accuracy criterion, which required participants
to achieve an 80% correct-answer threshold to consider an aspect mas-
tered (see Analyses section), the resulting implicational scale was
(from easier to more difficult):
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Form–Meaning link meaning recognition

> Collocation form recognition

> Multiple�Meanings meaning recognition

> Derivative form recognition

> Collocation form recall

> Form–Meaning link form recall

> Derivative form recall

> Multiple�Meanings meaning recall :

The statistics in Table 2 show a very good fit of the 80%-accuracy
scale. The .95 Crep, which refers to the number of total responses that
fit the implicational pattern (Hatch & Lazaraton, 1991), suggests that
if an L1-Chinese learner could, for example, recall one of the word-
knowledge aspects, we can predict that around 95% of the time that
person would know all four recognition aspects. The Cscal represents
the strength of the aspects as an implicational scale. The .67 Cscal

shows that the implicational order shown in this scale is robust, so we
can conclude that the word-knowledge components are scalable for
the L1-Chinese learners and the implicational relationships between
them are strong. Mokken analyses (see Appendix D) corroborated and
supported the validity of the implicational scale at the 80% accuracy
criterion. The same order of word-knowledge aspects was retrieved,
and the fit indices (Table 2) indicated that the vocabulary aspects were
highly homogenous (H= .62), confirming that they belong to one
underlying construct (i.e., vocabulary knowledge, see also González-
Fernández, 2022), and that the reliability of the scale is high
(Rho= .75). Thus, a valid, robust, and statistically reliable order of
acquisition of word-knowledge aspects was found for the L1-Chinese
EFL learner group employing a strict 80% accuracy threshold.

TABLE 2

Implicational Scales’ Goodness-of-Fit

Crep Cscal Scale H (SE) Rho

Acceptable fit ≥.90 ≥.60 ≥.3/≥.5 ≥.7
L1-Chinese learners (n= 170) 80%-accuracy scale .95 .67 .62 (.07) .75

75%-accuracy scale .94 .60 .65 (.05) .79
EFL learners (N= 314) 80%-accuracy scale .94 .67 .75 (.03) .86

75%-accuracy scale .94 .70 .79 (.03) .88

Crep, coefficient of reproducibility; Cscal, coefficient of scalability; Scale H, homogeneity; Rho,
reliability.
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The validity of this scale was also examined under a slightly more
lenient criterion: 75% accuracy. This cutoff point was considered the
lowest level for which word-knowledge mastery could still be claimed
(González-Fernández & Schmitt, 2020). The implicational scaling anal-
ysis following this threshold retrieved a pattern of components that
was valid (Crep= .94) and scalable (Cscal= .60), and Mokken analyses
also confirmed the strong homogeneity (Scale H= .65) and reliability
(Rho= .79) of the 75% scale (Table 2). In this scale, however, the dis-
tribution of components presented a slight variation as compared to
the 80% scale, with the derivative recognition and multiple-meanings
recognition aspects swapping places in the order. This alteration indi-
cates that these two aspects are similar in the difficulty they pose to
this group of learners, and thus, their rank order might interchange
depending on the strictness of the accuracy criterion adopted. Yet, a
comparison of the goodness-of-fit indices shows a considerably worse
scalability for the 75% scale than the 80% scale (Cscal= .60 vs .67).
This coefficient designates how confident we can be that the implica-
tional scale exists, indicating that the ordering of word-knowledge
aspects specified in the 80% accuracy scale is more robust and implica-
tional. In addition, the 80% accuracy threshold can arguably be
regarded as a more suitable criterion of mastery for the vocabulary
components.

Consequently, the 80%-accuracy scale was considered the best repre-
sentation of an order of acquisition of word-knowledge aspects for the
L1-Chinese group. This implicational scale presents an identical order-
ing of aspects to that found by González-Fernández and Schmitt (2020)
for their L1-Spanish learners. This result provides validity to their orig-
inal scale and indicates that there seems to exist a reliable order of
acquisition of word-knowledge aspects that is consistent across two dis-
tinct EFL learner populations when examined independently.

Implicational Scaling for EFL Learners

To investigate whether the implicational scale of word-knowledge
aspects found for the groups independently remains consistent when
the two EFL learner populations are analyzed collectively, further
examinations were conducted with the whole sample (L1-Spanish and
L1-Chinese learners combined). The implicational matrix for the 80%-
accuracy scale in the entire sample is available in Appendix E.

These concurrent analyses resulted in an identical order of word-
knowledge aspects across both accuracy criteria (80% and 75%) for
the entire EFL learner group, which resembled exactly the one found
for L1-Chinese learners independently in the strictest accuracy
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criterion (80%; previous section). The scale obtained very good fit
indices across both the 80% and 75% thresholds (Table 2), indicating
the validity (Crep= .94) as well as scalability (Cscal= .67 and .70, respec-
tively) of the implicational scale. Supplementary Mokken analyses
(Appendix D) validated the same distribution of aspects and showed
that the scale has very strong homogeneity (H= .75–.79) and reliability
(Rho= .86–.88).

In sum, these results show a consistent order of acquisition of word-
knowledge aspects for the whole sample collectively and for the L1-
Chinese learners independently. This order also concurs with the scale
found by González-Fernández and Schmitt (2020) for L1-Spanish
learners. Taken together, the study provides further evidence for the
scalability of the vocabulary components in L2 English, indicating that
a valid and reliable order of acquisition of the word-knowledge aspects
might exist for EFL learners overall.

DISCUSSION

EFL learners’ Knowledge of Lexical Aspects

This study examined the knowledge of eight word-knowledge
aspects across EFL learners from two distinct L1 backgrounds (Spanish
and Chinese). The two EFL groups demonstrated an overall similar
degree of knowledge of the various vocabulary aspects. They were
found to differ only in their recognition knowledge of multiple-
meanings, in which the Spanish learners outperformed the Chinese
learners. As has been previously claimed (e.g., Chen et al., 2012;
Elgort, 2013), it is likely that the commonalities between Spanish and
English derived from their cognate status might have given the Span-
ish learners a certain advantage in recognizing multiple senses of
words; however, this cognate status could not counteract the addi-
tional complexity of recalling meanings compared to simply recogniz-
ing them (Peters, 2016). The study suggests that achieving recall
knowledge of words is so complex for EFL learners that language simi-
larities are not enough to support the extrapolation of recall knowl-
edge from the L1 to the L2, thus behaving similarly to learners from
non-cognate languages. Interestingly, the cognate advantage in the rec-
ognition of multiple meanings was not found in learners’ knowledge
of the other vocabulary components. This suggests, first, that the Chi-
nese learners were not disadvantaged by being tested on some
Spanish-English cognate words (although future studies could control
for this effect), and second, that cognateness alone is not sufficient to
lead to significant differences in EFL learners’ overall word knowledge.
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This indicates that developing general vocabulary mastery requires very
advanced knowledge (Webb, 2009) and mental connections that may
not be simply explained by metalinguistic knowledge alone. It is possi-
ble that formal instruction compensated for this effect. In the current
sample, more learners in the Chinese group than in the Spanish
group were studying English formally at the time the test took place
(87.1% vs. 64.6%), which might have helped balance this cognate
influence. This finding does not indicate that the cognate advantage
does not exist for other aspects of word knowledge, but rather that
enough training and exposure to the language (potentially with a
focus on specific word-knowledge components) might counterbalance
the cognate facilitation, at least as evidenced in offline written
measures.

More importantly, the results indicated that the Spanish and Chi-
nese EFL learners exhibited the same rank order in their knowledge
of the various vocabulary aspects. This finding lends empirical evi-
dence for the expectation of certain components of word-knowledge
(i.e., form–meaning) being better known than others (i.e., derivatives)
by L2 learners in general (Barcroft, 2002; Cheng & Matthews, 2018).
Significantly, the study offers an overall pattern of knowledge of lexical
components that extends to EFL learners from diverse L1s, and which
allows us to compare the relationships and behavior of the word-
knowledge aspects relative to each other. This pattern is discussed in
detail in the following section.

General Sequence of Acquisition of Word-Knowledge Aspects

Understanding how the multiple aspects involved in vocabulary
knowledge relate to each other and develop across various learner
populations is crucial to establish a theory of L2 vocabulary acquisi-
tion, and to systematize the instruction of word-knowledge aspects
(Schmitt & Schmitt, 2020). The present study provides an empirically
supported, cross-linguistic implicational scale of word-knowledge com-
ponents that remains constant for EFL learners of distinct L1s.

According to this hierarchical order of acquisition, the various
word-knowledge aspects are known to different degrees and learnt
incrementally by L2 learners. Recognition of the form–meaning link
was the aspect mastered by the greatest number of learners, and thus
is the easiest aspect in the implicational scale and expected to be
acquired earlier by EFL learners. This finding provides evidence for
the previously unsupported claim that form–meaning recognition is
the first aspect of words to develop for L2 learners (Cheng & Mat-
thews, 2018; Laufer & Goldstein, 2004; Pellicer-Sánchez &
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Schmitt, 2010). Its position as the first aspect in the scale also rein-
forces the assertions that this component is the most important for
vocabulary acquisition (Nation, 2020), as is the one that enables
learners to start making use of language (i.e., retrieving the meaning
of a word when encountered in reading; Laufer & Goldstein, 2004).
Interestingly, this order indicates not only that knowledge of the
form–meaning link is the starting point of vocabulary learning, but
also that it is a prerequisite for the rest of components to develop,
and thus, for attaining general lexical competence in an L2.

Importantly, the scale also allows us to compare how the word-
knowledge components behave relative to each other. Collocational
knowledge is known to be challenging to achieve for L2 learners, espe-
cially in recall mastery (Pellicer-Sánchez, 2017; Peters, 2016). This
study found collocation knowledge to appear before that of multiple
meanings and derivatives. This suggests that, while still demanding for
learners, collocations does not seem to be the most complex aspect to
develop in an L2 when compared to other less explored aspects, spe-
cifically if knowledge of only one recurrent collocate of each target
word is required (a typical operationalization of this component in lex-
ical research). In addition, both language groups demonstrated better
recall mastery of collocations than recall of the form–meaning link. It
seems possible that the similarity between these two tasks and the dif-
ferent frequency range of the forms that learners had to recall in each
of them (i.e., 1 K-9 K for the form–meaning task and 1 K-3 K for collo-
cates) made the collocation-recall task easier for the learners. This sug-
gests that learners’ recall knowledge of a frequent collocate of words is
relatively good, and that this knowledge seems easier than recalling
the form of lower-frequency target words, emphasizing the complexity
of word-form recall particularly in lower-frequency bands (Bar-
croft, 2002; Chen & Truscott, 2010). Thus, the present study expands
our understanding of L2 collocational knowledge by illustrating the
behavior of collocations with high-frequency collocates in relation to
other word-knowledge aspects.

Regarding derivatives and multiple meanings, the implicational
scale shows that they were the most demanding components for the
EFL learners, and thus can be expected to take longer to master both
in recall and recognition knowledge. This finding lends support to
previous uni-component studies which suggest that knowledge of deriv-
atives (Barcroft, 2002; Nagy, Diakidoy, & Anderson, 1993) and knowl-
edge of the meanings of words (Hoshino, 2015; Wolter, 2009) appear
relatively late even for L1 speakers, and could be the last stages in L2
vocabulary acquisition. Thus, to achieve mastery of these complex
aspects, learners would require significant time, rich training and
extensive exposure to the L2.
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Finally, the implicational scale highlights the fundamental distinc-
tion between recognition and recall knowledge in L2 vocabulary acqui-
sition. It demonstrates that EFL learners of diverse L1s find it easier to
achieve recognition mastery for all the aspects than recall mastery of
any aspect tested in this study. This finding supports previous affirma-
tions that recall mastery lags behind recognition mastery in an L2
(Laufer & Goldstein, 2004; Pellicer-Sánchez & Schmitt, 2010), and
offers empirical evidence that this is the case not only within an indi-
vidual component (e.g., derivatives form-recognition > derivatives
form-recall) but also across components (e.g., derivative form-
recognition > form–meaning form-recall). Importantly, the scale also
confirms that lexical recall and recognition knowledge develop along
a hierarchical sequence, and reveals that attaining recognition mastery
of various components is necessary before learners can achieve recall
mastery. This is because recall knowledge is more advanced, and thus
contains and requires recognition mastery within it (Schmitt, 2014).
Therefore, for learners to attain recall mastery of words, and thus be
able to produce vocabulary, they would need to master sufficient rec-
ognition knowledge of various aspects first. This outcome highlights
the great complexity of moving from recognition to recall mastery in
an L2, indicating that this process requires considerable time and
exposure to the L2 (Schmitt, 2019; Webb, 2009).

Overall, the findings in this study indicate that the acquisition of L2
word knowledge, like that of grammar or morphology, is determined
by certain systematicity, where students of different L1 backgrounds
with various proficiencies and from diverse learning contexts (e.g.,
EFL and naturalistic) seem to build L2 word-knowledge competence
following a consistent pattern (at least for the target items and mea-
sures in this study). The cross-linguistic implicational ordering offers a
clearer picture of how some vocabulary components interplay with
each other, and it is an important step forward toward a better under-
standing of vocabulary acquisition in second languages.

PEDAGOGICAL IMPLICATIONS

The implicational scale validated in this study contributes a blue-
print of expected lexical acquisition that can aid teachers to best prior-
itize and sequence the presentation of various word-knowledge
features in the EFL classroom (Nation, 2020). Specifically, the scale
indicates that vocabulary instruction should initially focus on getting
L2 learners to recognition mastery of various word-knowledge aspects.
To this aim, practitioners should ensure that learners are exposed to
as much receptive/recognition vocabulary input as possible from the
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beginning of instruction (from various sources such as reading, listen-
ing, or viewing [Nation, 2022]), and that this input includes the target
words in different sentences and contexts so that various kinds of word
knowledge appear. For example, while focusing on teaching form–

meaning link recognition, this exposure to rich input would help
learners consolidate knowledge of this aspect while beginning to
develop intuitions of other aspects (e.g., collocation or derivative rec-
ognition). In addition, exposure to L2 input can be beneficial for
learners to develop not only word-recognition knowledge but also the
ability to recall the form and meaning of words, although to a lesser
extent (Pellicer-Sánchez & Schmitt, 2010; Puimège & Peters, 2019).
Once recognition knowledge of various aspects is achieved, learners
will be better prepared to make the move toward the more complex
recall knowledge of words. Recall knowledge is essential for robust
word learning (Stewart et al., 2024). If the aim of vocabulary instruc-
tion is for our learners to use the words, pedagogical approaches
should also be directed at this higher level of knowledge. Teachers
can help learners progress from recognition to recall knowledge by
actively teaching vocabulary through recall and productive learning
activities, such as generative tasks that require using words in context
(Lee, 2003; Webb, 2005). These productive tasks can consolidate and
support the development of further recognition knowledge as well as
help attain recall knowledge of words.

The hierarchical ordering also corroborates that the form–meaning
mapping component should be the first target of deliberate teaching
in the early stages of vocabulary learning (Cheng & Matthews, 2018).
Once some knowledge of form–meaning has been achieved, teachers
should gradually and incrementally move the focus of instruction to
other more complex components of word knowledge (e.g., colloca-
tions and derivatives), contingent on learners’ proficiency and the
learning purpose. Multiple meanings and derivatives (particularly in
recall mastery) appear to be more relevant for learners who aim at
developing high linguistic accuracy and competence in the L2. It is
worth noting, however, that the scale might not represent a one-size-
fits-all solution. It is possible that under certain learning/teaching con-
ditions the word-knowledge aspects require different degrees of atten-
tion which might impact the acquisition sequence. Thus, teachers
should consider the proposed scale alongside the learning situation/
purpose to decide when/how to present the word-knowledge compo-
nents to their students.

Importantly, the implicational scale provides further evidence of the
incremental learning of L2 vocabulary knowledge (Schmitt, 1998),
where the various aspects of word knowledge build upon each other
in a hierarchical manner. For learners to develop the lexical depth
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required to use the target words appropriately in any given context
(Schmitt & Schmitt, 2020), L2 vocabulary instructors and textbooks
should provide learners with sustained and continued training and
exposure to the word-knowledge aspects over time. This training
should offer repeated encounters with the various types of knowledge
of lexical items, presenting them in varied contexts and scenarios in
each new encounter with the word. This repetition and recycling will
be important for consolidation as well as elaboration and enhance-
ment of the word-knowledge aspects (Webb, 2007). For example, if
our learners are ready to benefit from the instruction of multiple
meanings, presenting the vocabulary on multiple and rich reading
tasks would help them achieve recognition knowledge of multiple-
meanings, while at the same time revising and consolidating previously
acquired aspects (e.g., form–meaning and collocations).

LIMITATIONS AND FUTURE DIRECTIONS

The current study expands our understanding of L2-English vocabu-
lary knowledge and validates a preliminary order of acquisition of
word-knowledge aspects by extending it to learners of two distinct L1s
individually and collectively. Yet, the article presents some constraints
that lead to new interesting research questions. Firstly, the internal
consistency for the form–meaning recognition and collocation recog-
nition measures was lower than would be expected (<.80), particularly
for the L1-Chinese learners (α= .72 and 76, respectively). This indi-
cates greater variation in learners’ scores for these measures, which is
likely a result of learner’s different attitudes toward and use of the “I
don’t know” option in these tests. Although this option was employed
as an effective means to minimize guessing in multiple-choice tests
(Zhang, 2013), evidence also shows that it can discourage some
learners from reporting partial knowledge of the target words and,
thus, have an impact on how learners are ranked (e.g., Stoeckel
et al., 2019; Stoeckel, Bennett, & McLean, 2016). Future research
could explore how removing this option influences learner behavior
in these tests, and whether it impacts the implicational scale. The
internal consistency values of the measures in this study also show that
the Spanish participants as a group performed more consistently
across the different tasks, supporting prior claims that language mea-
sures can function differently for different learner populations
(Byrne, 2016). Thus, researchers and teachers need to consider that
the specific characteristics of different L2 learner populations may
lead to somewhat variable test performance. Despite this variation in
test behavior, the implicational scale remained consistent across both
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groups, indicating the robustness of the order of acquisition of word-
knowledge components.

Secondly, in any research, the words and types of components tar-
geted, and the measures employed to assess them, can influence the
findings. Moving forward, research should assess different words and
components, or employ alternative test formats, to see whether/how
the implicational pattern varies. For example, given the need to assess
multiple word-knowledge aspects and the length of this procedure, it
was not practical to target more than 20 items in the present study.
While this is an improvement compared to previous multicomponent
studies (Webb, 2005, 2007 and Chen & Truscott, 2010 targeted 10
items), future studies could assess knowledge of more than 20 target
words, sampling more items per frequency band, as this would provide
a more comprehensive representation of overall lexical knowledge.
Also, the finding that the collocation-recall task was easier for learners
than the form–meaning-recall task highlights how measures may
impact the results. Although the instruments were carefully con-
structed and piloted, there are many other ways in which these vocabu-
lary aspects could have been tested. Further research could measure
collocational knowledge using a different test format (e.g., L1-L2 trans-
lation), or by assessing lower-frequency collocates or various collocates
for each target word, not only in their core meaning but also for other
meanings of the word. This would help better understand the relation-
ship between different levels of collocational knowledge and other
word-knowledge aspects. Alternatively, other aspects such as spelling or
associations could be assessed, focusing not only on explicit but also
implicit knowledge (Godfroid, 2020), while keeping at least a portion
of the components assessed in the current study for comparison.

Finally, the implicational scale found in this study represents the
word-knowledge patterns of EFL learners from two distinct linguistics
backgrounds, different learning contexts (i.e., EFL lessons and English
as medium of instruction) and varied learner proficiencies (beginner
to advanced). But to be confident about its generalizability, the find-
ings need replicating with other L1 learner populations and in differ-
ent learning settings (Long, 1990). It is possible that specific
instruction or learning conditions can influence the sequence of
acquisition. Future research should explore this possibility, for exam-
ple by accounting for participants’ learning history, or via experimen-
tal studies that apply certain teaching treatments (e.g., intentional or
incidental, input flooding or pushed-output) on some word-knowledge
aspect across various target words and compare the hierarchy of knowl-
edge of aspects prior and post treatment. By conducting this type of
replication and extension studies, we can continue to model the acqui-
sition and development of word knowledge in second languages,
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providing researchers, teachers, and testers with a framework for how
to teach and test L2 vocabulary knowledge (Schmitt, 2019: 262).
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