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On-Screen Texts for Vocabulary Learning

the advantages of both subtitles and captions, or a redundant
type which distracts learners’ limited cognitive resources.

Effects of Different Modes of Captions

Apart from the optimum language to be displayed on the
screen, the way of displaying the text is another issue of
concern. Given the abovementioned advantages of captions,
there has been an inclination toward an in-depth investigation
into the effective way of displaying this type of on-screen text
among scholars. They put forward two main approaches to
make captions more accessible so as to maximize their functions:
one was to reduce the captions on-screen, which resulted in
a concise mode, namely, keyword caption; the other was to
enrich the captions, which gave rise to the modes of glossed
(full) caption, annotated caption, and enhanced caption. These
modes, rising in response to their corresponding research
purposes, may integrate one another in experiments and generate
more variations, such as glossed keyword caption (i.e., keyword
caption with corresponding L1 context-bound translation to
each individual word; e.g., Hsu et al, 2013; Montero Perez
et al., 2018; Teng, 2020) or enhanced and glossed caption (i.e.,
full caption with heighted target words and their contextual
L1 translation; e.g., Hsieh, 2020). Due to the diversification
of caption modes, we classify the empirical studies based on
their methodology (i.e., caption modes) instead of the research
results (Table 2).

The efficiency of the first approach to reduce captions was
a major concern among scholars. As a result, the comparison
between full captions and keyword captions has been the
fundamental part, to a certain extent, in the bulk of captioning
studies. Montero Perez et al. (2015) compared the effects of
these two major caption modes and evaluated the (high-)
intermediate proficiency learners’ vocabulary increment in a
comprehensive way. They found keyword captions were more
robust in promoting form recognition than full captions, but
helpless in terms of clip association and meaning recall. The
results indicated that visual salience via reduction overtly
directed learners’ attention to the L2 word form, but failed
to induce further form-meaning mapping which was regarded
as one of the main benefits of full captions in L2 vocabulary
learning. Treading on their heels, Teng (2019) supplemented
a control group with no captions among a large number of
primary school students. Overwhelming merits of full captions
compared to keyword captions and no captions were observed
in new words learning from all-around aspects, including form
recognition, meaning recall, and meaning recognition (Teng,
2019). Though the studies yielded inverse results, they all
verified the effect of full captions on constructing form-meaning
connection in learners’ mental lexicon.

To further enhance the accessibility of captions, Montero
Perez et al. (2018) and Teng (2020) extended their research
to the second approach by introducing glosses to their respective
previous experimental design. Montero Perez et al. (2018) added
a no caption group and a glossed keyword caption group to
assess learners’ vocabulary uptake. The results revealed that
the glossed keyword caption group picked up most in form
recognition, clip association, and meaning recall, the keyword

TABLE 2 | Classification of studies based on caption modes.

Caption modes Empirical studies Effects of caption

modes

(in declining order)

First direction (reduction)

Keyword captions Montero Perez et al., 2015 KGC, FC
(KC) Teng, 2019 FC, KG, 0
Second direction (addition)
Glossed (full) captions  Montero Perez et al., 2018 GKC, KC, FC, 0
(GFC)/ glossed Teng, 2020 GFC, FC, GKC, KC
keyword caption Hsu et al., 2013 GFC, GKC, 0
(GKC)
Annotated captions Aldera and Mohsen, 2013 AC, FC, 0
(AC) Mohsen, 2016b AC, AT
Enhanced captions Montero Perez et al., 2014b  EC, KC, FC, 0
(EC) Hsieh, 2020 EGC, FC, EC, 0, FCNA
Cintrén-Valentin and Garcia- EC, 0
Amaya, 2021
Majuddin et al., 2021 EC, FC, 0

FC, Full caption; O, No caption; AT, Annotated transcript; EGC, Enhanced and glossed
caption; and FCNA, Full caption without audio.

caption and the full caption groups did not show much difference
in these tests, and the no caption group was the poorest.
Besides, the keyword caption group was only slightly worse
than the glossed one in form recognition. The findings not
only attached great importance to glosses, but also corroborated
their earlier emphasis on visual salience via reduction (i.e.,
Montero Perez et al., 2015). Teng (2020), on the other hand,
added one more new mode, glossed full caption, to fully tap
into the competition between the full caption groups and the
keyword caption groups. In line with his previous results (i.e.,
Teng, 2019), the full ones outperformed the keyword ones,
with the scores of word form, meaning, and use ranging in
a declining order: glossed full caption, full caption, glossed
keyword caption, and keyword caption. It can be drawn from
this study that when compared to the integrity of captions,
visual salience was put in the shade in fostering vocabulary
uptake, consistently contradictory to the results of Montero
Perez et al. (2015, 2018). Nonetheless, the contradiction stemmed
from synchronic studies. Hsu et al. (2013) observed that
elementary school students in the glossed full caption and the
glossed keyword caption groups shared a similar incremental
pattern in their vocabulary capability in a period of 1month,
which smoothed the dispute by taking intervention duration
into account.

Another line of scholars endeavored to make captions more
comprehensible and conspicuous through annotations and
enhancement. Aldera and Mohsen (2013) employed annotations
in captioned animation to foster word learning. They assigned
the high beginners to three interventional conditions: full
captions, annotated captions, no captions. Annotations in this
study demonstrated the utmost potential in fueling L2 word
recognition and production over the short and the long term
(i.e., 4weeks). Afterward, Mohsen (2016b) compared the effects
of captions and transcripts, along with annotations. The positive
results of both groups confirmed the combined effects of
annotations and captions/transcripts on the one hand, and the
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better performance of the caption group provided additional
evidence to consolidate the role of captions in L2 vocabulary
development on the other hand.

Montero Perez et al. (2014b) introduced enhanced captions
into their research to find the best facilitating mode. They
reported that full captions, keyword captions and enhanced
captions all improved word knowledge in form recognition
and clip association significantly compared to the control group
with no captions, thus stressed the importance of captions.
Meanwhile, the results also exhibited greater influence of keyword
captions and enhanced captions than full captions on meaning
recognition, which aligned itself with the later findings (ie.,
Montero Perez et al., 2015, 2018) that salience was superior
to integrity in presenting captions. However, a more recent
study (i.e., Majuddin et al, 2021), which tried to minimize
the negative impact of a long lapse (4 weeks) between exposure
and testing, as indicated in Vulchanova et al. (2015), by
shortening the interval to 2weeks, yielded partially different
results. In their study, the college students in the full caption
group and the enhanced caption group with bolded or underlined
target items both outscored the control group with no captions
in the form recall test immediately after the viewing. However,
no advantage of salience over integrity was observed since the
enhanced one did not differ much from the full one. Furthermore,
the positive impact of enhancement disappeared among
participants with high pretest scores in the delayed test, implying
a general decline of effects of enhanced captions over a certain
period. And this was also the case in Cintron-Valentin and
Garcia-Amaya (2021) which demonstrated an obvious positive
impact of enhanced captions in word recognition and production
in the immediate posttest, but declined sharply in 2weeks.
Additionally, there was an even more mixed mode—enhanced
and glossed caption—in audiovisual input. Hsieh (2020)
conducted an experiment on low-intermediate EFL learners
assigned to five groups, including no captions, full captions,
full captions without audio, enhanced captions, enhanced and
glossed captions, to examine the effects of each mode on L2
vocabulary improvement. The author found that the enhanced
and glossed caption group surpassed the other groups in that
it was not only prominent in form recognition, but also
outstanding in meaning recognition and meaning recall. The
one in the second place was the full caption group who did
fairly well in the three tests, whereas the enhanced caption
group only scored significantly higher than the other two
groups in form recognition. These results indicated that
enhancement and glosses could corporately contribute to learners’
high involvement and form-meaning link construction and that
captions could be taken as a scaffold only when synchronous
audio input was available.

In sum, these experiments were conducted on the assumption
that captions were beneficial to L2 vocabulary learning, and
all lived up to the expectations. They provide research-based
evidence to support the two approaches of releasing the potential
of captions to the maximum. Specifically, though there is a
debate on the effectiveness of reduction (i.e., keyword caption)
compared to integrity (ie., full caption), the former always
demonstrates positive impact on vocabulary learning gains.

As for the accessibility of captions promoted by addition, glosses
and annotations are proved to be facilitative, and the effectiveness
of enhancement is obvious immediately after the viewing but
declines as time goes by.

Other Influencing Factors Concurring With
On-Screen Texts

In reviewing the empirical literature, we noticed that some
other factors did exert enormous influences on L2 vocabulary
learning from audiovisual input, albeit the general positive
impact of on-screen texts. These factors mainly include such
learner-related ones as vocabulary size, L2 proficiency, and
learning style, as well as experiment-related ones as frequency
of occurrence, number of viewing, instructional strategy, and
test time. They were sometimes specifically examined, and
sometimes discussed as by-products in their experimental
results. Additionally, due to the diversity of research in this
area, more factors concerning learner, input, and test are
only occasionally explored or even underexplored. Table 3
lists these influencing factors that possibly concur with
on-screen texts.

Among the learner-related factors, learners’ prior vocabulary
knowledge and L2 proficiency are deemed to be the key elements
in deciding L2 vocabulary gains from written input (e.g., Alavi
and Kaivanpanah, 2009; Lee et al, 2020). Inspired by the
enlightening results in previous reading studies, scholars
attempted to figure it out whether it was also the case from
audiovisual input. The literature in this viewing area* has almost
reached consensus on the positive role of vocabulary size: the
more words a learner knows, the more gains the learner will
harvest (e.g., Fievez et al., 2021). Vocabulary size was reported
to greatly improve form recognition, clip association, and form
recall and have even greater effect sizes than caption modes
(Montero Perez et al., 2014b) and on-screen text types (Peters
et al,, 2016) for meaning recognition and recall. Additionally,
some studies though only made a passing mention on vocabulary
size, taking it as a by-product, all agreed upon its positive

“Since on-screen text is the focus of this review, some empirical studies that
investigated factors influencing L2 vocabulary learning by employing audiovisual
input without any on-screen text will not be considered.

TABLE 3 | Explored, occasionally explored, and underexplored influencing

factors.

Learner- Experiment-related factors

related factors

Input-related ones Test-related ones

Explored Vocabulary size  Frequency of occurrence Test time

L2 proficiency Number of viewing

Instructional strategy

Occasionally Learning style Language distance Test modality
explored Captioning order Retention interval

Content familiarity

Underexplored Working Duration of the viewing Aspect of word

memory knowledge
Number of sessions Test instrument
Types of video Task type
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role (e.g., Montero Perez et al., 2015, 2018; Majuddin et al,,
2021). The situation in L2 proficiency was a bit more complex.
While proficiency was found superior to on-screen text types
in predicting learners’ success in both word form and word
meaning uptake (Mufoz et al., 2021), there was another view
that vocabulary gains bore little relation to learners prior L2
proficiency (Frumuselu et al, 2015). Compared to the above
two main factors, learning style is a marginal one in discussion.
It consists of four dimensions, among which the visual/verbal
learning style dimension is most suitable for audiovisual input.
We are aware of only one study (i.e., Hsu et al, 2013) that
tentatively took this dimension into consideration but did not
discuss it in detail.

As to experiment-related factors, frequency of occurrence
is one of the most popular topics inserted in the discussion
of on-screen texts. Peters et al. (2016) observed an almost
synchronous increase between the odds of learning a word
and its frequency of occurrence, although frequency was
dependent on vocabulary size. Besides, a number of studies
which definitely examined the influence of frequency of
occurrence confirmed its positive relation with gains in word
form and meaning (e.g., Teng, 2019; Fievez et al., 2021; Mufioz
et al, 2021). A similar factor which also underlines the role
of repetition in vocabulary learning is the number of viewing,
which was specifically examined in a study of multiword
expressions learning initiated by Majuddin et al. (2021). The
results, undoubtedly, showed the beneficial role of more
encounters. In addition to the factors related to learning
materials, two instructional strategies were employed to promote
the learning outcome. One was test announcement strategy
that announced an upcoming vocabulary test before the viewing
so as to arouse learners’ attention to the unknown words in
captions, which, in turn, might enhance vocabulary gains
(Montero Perez et al., 2015, 2018); and the other was advance-
organizer strategy, commonly used in in-class instruction, that
helped learners form a conceptual framework before viewing
by providing relevant background information as well as activities
(Teng, 2020). While the former strategy then turned out to
be less facilitative (Montero Perez et al., 2015, 2018), the latter
demonstrated great potential in helping vocabulary learning
(Teng, 2020). Another factor that cannot be neglected in
predicting the learning outcome is something concerning test
time. Practically, this factor can be subdivided into two minor
ones: the interval between the intervention and the posttest
(i.e., immediate or delayed) and testing procedure of the posttest
(i.e, at the end of the whole study or after each session)
specifically in longitudinal studies. Some studies administered
both immediate posttests and delayed tests in order to reveal
the durability of the observed gains (e.g., Aldera and Mohsen,
2013; Mohsen, 2016b; Cintrén-Valentin and Garcid-Amaya,
2021; Majuddin et al.,, 2021). Generally, the scores in these
delayed tests were confronted with a sharp decline compared
to the immediate posttests, but still higher than those without
any intervention, which indicated that the vocabulary knowledge
facilitated by the on-screen texts needs to be consolidated after
viewing, probably through more regular encounters, to sustain
its retention. Others paid attention to the long-term effect by

administering delayed tests only (e.g., Yuksel and Tanriverdi,
2009; Vulchanova et al., 2015). Though the between-group
differences were not significant, the on-screen texts still showed
positive impact on word learning, which provided evidence
for their supportive role in L2 vocabulary retention. Empirical
results also varied with the testing procedure. The typical
examples were the different results derived from two 7-week
longitudinal studies which were identical in every aspect except
for the testing procedure, one with a tests-at-the-end format
(i.e., Frumuselu et al., 2015) and the other with a tests-after-
each-session format (i.e., Frumeselu, 2019), as mentioned above
(see Effects of Different Types of On-screen Texts). The two
contradictory results revealed that vocabulary learning was a
process of accumulation in which learners needed time to
internalize the new information they received. More longitudinal
studies (e.g., Hsu et al, 2013; Mufioz et al, 2021) tended to
choose the regular testing pattern after each session which
could not only record the whole learning process regularly
but also reflect the learning outcome more comprehensively
without missing any important turning point, especially in a
long-lasting experiment.

We may find that not all the factors mentioned were definitely
examined in such viewing studies, and some of them were
only mentioned as by-products in their discussions. Some other
factors, such as test modality, language distance between the
native and the target language, captioning order, content
familiarity, and retention interval, were only occasionally
discussed in the context of audiovisual input (e.g., Sydorenko,
2010; Winke et al., 2010, 2013; Fievez et al., 2021). And there
are still a number of factors underexplored, including such
input-related ones as duration of the viewing, number of
sessions, types of the video (e.g., cartoons, TV series, or
documentaries), and some test-related ones like aspect of word
knowledge (e.g., form/meaning/use, productive/receptive, or as
a whole), test instrument (e.g., Vocabulary Knowledge Scales
or Vocabulary Levels Test), task type (e.g., multiple choice,
cloze, or question and answer), and so forth. Besides, there
is a notable lack of viewing research on learner-related factors,
for example, learning style and working memory. Each of the
above factors may contribute to the growth of L2 vocabulary
from videos with on-screen texts, the extent to which needs
to be identified through more well-controlled examinations.

CONCLUSION AND FUTURE
DIRECTIONS

Audiovisual input has greatly contributed to the development
of CALL and the transformation of SLA from a book-based
to a video-based activity. This review sets out to depict a
comprehensive picture of the major findings from two lines
of research in the past decade, with types of on-screen texts
and modes of captions as their foci, to unveil the effects of
videos with on-screen texts on L2 vocabulary learning. The
major theories prevailing in CALL or SLA research under the
audiovisual condition are introduced to improve the
understanding of the designs and results of the studies.
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By scrutinizing the most relevant empirical studies, this review
generalizes three major findings to reflect the status quo. First,
as for the helpful type (or language) of the on-screen text,
captions (L2) turn out to be more robust in facilitating L2
vocabulary learning than subtitles (L1). Although a greater
number of studies claimed that types of on-screen texts had
little to do with the learning outcome, some defects in these
studies cannot be ignored, such as the appropriateness of the
difficulty of audiovisual input and the feasibility of the test
procedure. What is more, there is a paucity of data about the
newly emerging dual subtitles. So it is too early to draw a
conclusion on the optimum type of on-screen text. Second,
concerning the various modes of captions, it is more difficult
to announce which one is superior to the others in aiding L2
vocabulary development. Nevertheless, some indications may
be drawn from the present studies: (1) the dispute over the
superiority of captioning integrity or visual salience via reduction
has not been solved; (2) glosses and annotations which provide
opportune and accessible meanings of the target words are
conducive to the construction of form-meaning connection;
(3) enhancement which has yielded mixed results—effective
in the short term but ineffective in the long term—may
be accompanied with other techniques, such as glosses and
annotations to increase the overall effectiveness. Third, apart
from the foci of this review (i.e., types of on-screen texts and
modes of captions), some learner-related factors (e.g., vocabulary
size and L2 proficiency) share similar influence on L2 word
learning in audiovisual input with those in written input. And
due to the nature of audiovisual input, there are quite a number
of experiment-related factors to be explored, among which
some factors related to learning materials, instructional strategies,
and test time have already been taken into consideration, while
more are underexplored and call for more specific and accurate
experimental designs.

Since the initial shift of subtitles and captions to the SLA
and the CALL domains, researchers have devoted themselves
to investigating the functions of such on-screen texts in almost
every aspect of L2 learning, especially vocabulary development.
They first studied subtitles and captions separately and reported
their benefits in enhancing vocabulary learning outcomes, which
provided insights for the following in-depth research.
Consequently, the past 10years witnessed a tendency that a
growing number of studies have endeavored to find the most
beneficial type of on-screen text, namely, the most suitable
language to be displayed on the screen. When the role of
captions was gradually confirmed, researchers have turned to
explore the rewarding way of displaying these captions (ie.,
modes of captions).

This tendency implies that on-screen texts are of great potential
in facilitating L2 vocabulary learning on the whole. The problem
is how to fully tap into their potentials (i.e., in proper language,
with suitable displaying mode, and to various groups of learners).
Hence, researchers are encouraged to look more deeply into
this field in the future and suggestions are provided in the
following respects. First of all, as for the proper language, even
though subtitles and captions have been extensively examined,
dual subtitles, the newly emerging type of on-screen text which

may combine the boon of both subtitles and captions, need to
be further explored. Secondly, in terms of the suitable displaying
mode of captions, the superiority of integrity or visual salience
via reduction is still open to debate. We will wait and see more
studies to be engaged and expect clear-cut recommendations
for L2 teaching and learning. Thirdly, regarding the various
groups of learners, the bulk of the current studies were conducted
in an EFL context which invariably took English as their target
language, only with a few exceptions (e.g., Sydorenko, 2010;
Bisson et al.,, 2014; Montero Perez et al., 2014b, 2015, 2018;
Cintron-Valentin and Garcia-Amaya, 2021). The situation may
be counterbalanced by introducing various second languages to
English speakers (e.g., Winke et al., 2010, 2013). Moreover, the
majority of the native languages belonged to the same language
family—the Indo-European family, for example, Dutch, French,
Spanish, and Norwegian. However, the distance between native
and target languages may also influence the learning outcomes.
Therefore, languages in different families (e.g., Chinese, Arabic,
Finnish, and Japanese) also deserve attention. Fourthly, as to
the design of the research, some high-tech devices, such as
eye-tracking technique, may supplement the off-line statistics
derived from the traditional test format with online performance
of the learners’ vocabulary process. Besides, most studies adopted
a one-off intervention to tap into the role of audiovisual input
in L2 vocabulary building, but it is also urgent to evaluate its
long-term effect in that vocabulary learning “is an incremental
process in which words should be encountered and retrieved
repeatedly before they can be firmly entrenched in the mental
lexicon” (Peters et al., 2016, p. 146). Fifthly, it is suggested that
more studies be conducted to explore the effects of on-screen
texts on the learning of formulaic sequences which comprise
idioms, collocations, and other multiword units, as they are
pervasive in authentic input and contribute to idiomatic L2
competence (Gholami, 2021a,b, 2022). Finally, new technologies
dealing with different audiovisual input and their effectiveness
need to be examined and reported timely so as to contribute
to this promising area (e.g., Lin, 2021; Wu et al., 2021). Teaching
with audiovisual input may turn out to be the next revolution
in L2 vocabulary learning, since the ever-developing multimedia
technology offers easy accessibility and simplified manipulation
to teachers and learners to meet their requirements whenever
and wherever possible.
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The current study explored the effects of using digital flashcards (DFs) and mobile devices
on learning academic vocabulary. The participants were 86 university students majoring
in Psychology in two experimental conditions and one control group. A list of 361 core
academic words frequently used in Psychology was taught to the participants using
different materials, and the learning outcomes were compared across the three groups.
Accordingly, the participants in the experimental group 1 (N =31) used a DF application
(i.e., NAWL builder), participants in the experimental group 2 (N =30) used traditional
materials (i.e., paper flashcards), and those in the control group were given a list of target
words with their definitions. Receptive knowledge of the target words was tested before
and after the treatment, and the learning outcomes were compared across the groups
using one-way between-groups ANOVA. The findings of the study indicated that using
DFs enhanced students’ engagement with learning their discipline-specific academic
vocabulary and that experimental group 1 outperformed those participants in other learning
conditions. The findings add to the existing literature on mobile-assisted vocabulary
learning and provide empirical support for the effectiveness of such platforms for learning
academic vocabulary. The implications of the study were discussed in terms of the
affordances provided by DFs on mobile devices and corpus-based word lists for informing
vocabulary learning components in teaching English for Academic Purposes (EAP).

Keywords: mobile-assisted vocabulary learning, academic vocabulary, digital flashcards, corpus-based language
teaching, EAP

INTRODUCTION

There is a consensus that learning a language is highly contingent upon mastery of its vocabulary
(Nation, 2013; Webb and Nation, 2017). Vocabulary knowledge has been viewed as “the key
type of knowledge necessary for any language use, because if words to express concepts are
not known, all syntactic and discourse knowledge is of little use” (Schmitt et al., 2021, p. 10).
The importance given to the development of vocabulary knowledge as an indicator of success
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or failure in any form of second or foreign language (L2)
learning has contributed to pedagogical advancement specifically
focused on enhancing the quality and quantity of words learned
in an L2. For example, the development of vocabulary word
lists such as General Service List (GSL; West, 1953), Academic
Word List (Coxhead, 2000), and Knowledge-based Vocabulary
Lists (Schmitt et al., 2021) all has been confirming the fact
that knowing the words of a language and learning how to
use them are probably the most essential aspect of the literacy
in language learning in general and L2 learning in particular
(Yang and Coxhead, 2020). Accordingly, finding effective strategies
to facilitate the development of lexical competence among L2
learners remained a worthwhile research agenda.

Research pertinent to English vocabulary instruction has
also shown that learning English words and developing L2
vocabulary knowledge either incidentally or intentionally could
be a daunting task for learners situated in English as a foreign
language (EFL) contexts (Laufer, 1996; Webb and Chang, 2012;
Honzard and Soyoof, 2020). The whole process could also
be accompanied by excessive pressure and extra load when it
comes to learning words and vocabulary items not commonly
found in everyday conversations (Coxhead, 2018, 2019; Yiiksel
et al., 2020). In other words, learning words known as technical
and academic vocabulary could seem too overwhelming to
learners that they may not actively participate in the process
of learning. To ease some of the pressure exerted on both L2
teachers and learners, scholars have called for the inclusion
and expansion of new technologies and findings of corpus
linguistics research in L2 vocabulary teaching and learning
(Ma, 2017; Coxhead, 2018, 2019; Ma and Mei, 2021; Soyoof
etal., 2021). In this regard, the current study aimed to investigate
the effectiveness of mobile devices and digital flashcard
applications in learning academic words that are frequently
used in the field of Psychology. The study contributes to the
expanding body of knowledge on mobile-assisted vocabulary
learning (Lin and Lin, 2019), and the findings might inform
academic vocabulary instruction in English for Academic
Purposes (EAP) programs (Soyoof et al., 2022).

LITERATURE REVIEW

Academic Vocabulary

Generally operationalized as the words used more frequently
in academic texts and not in non-academic texts (Nation, 2013;
Coxhead, 2019), academic vocabulary refers to a class of
medium-frequency words (i.e., beyond high-frequency or general
service vocabulary) that are used mainly for describing abstract
ideas and processes in the scientific discourse and rhetorical
organization of academic texts (Paquot, 2010; Coxhead, 2018).
Recent corpus-based studies pointed to a considerably large
coverage for academic vocabulary ranging from 6 to 14% in
academic texts (Coxhead, 2000; Browne et al., 2013; Gardner
and Davies, 2014), and it has been argued that knowledge of
these words is crucial for understanding and producing
academic writing and more generally academic literacy
development (Coxhead and Byrd, 2007; Nagy and Townsend, 2012;

Gardner and Davies, 2014). Moreover, research indicated
that academic vocabulary poses major challenges in terms of
the learning burden not only for English as second/foreign
language (ESL/EFL) learners but also for native English-speaking
students (Evans and Morrison, 2010, 2011; Spencer et al., 2017).
Hence, given their importance and crucial role in academic
discourse, a number of core academic word lists have been
developed for setting vocabulary learning goals for university
students (e.g., Coxhead, 2000; Browne et al, 2013; Gardner
and Davies, 2014).

The Academic Word List (AWL; Coxhead, 2000) developed
more than two decades ago, has remained a major resource
for vocabulary instruction, materials development, and vocabulary
assessment in EAP programs (Coxhead, 2011; McLean and
Kramer, 2015). Nonetheless, a growing number of studies
investigating the coverage of the AWL in different academic
corpora started to challenge its position as the predominant
source of core academic vocabulary relevant to a wide range
of disciplines (Hyland and Tse, 2007; Gardner and Davies,
2014; Masrai and Milton, 2018). More specifically, the AWL
has been criticized on various grounds including (1) the use
of outdated GSL for defining general service vocabulary (Gardner
and Davies, 2014), (2) containing a large number of general
or only marginally academic words (Masrai and Milton, 2018),
(3) the variation in the coverage of the list across disciplines
(Liu and Han, 2015), and (4) using word families as the unit
of counting vocabulary items which limits its pedagogical value
(Gardner and Davies, 2014). In recent years, two core academic
word lists, namely the New Academic Word List (NAWL;
Browne et al., 2013), and the Academic Vocabulary List (AVL;
Gardner and Davies, 2014), have been developed in response
to the limitations associated with the AWL. These new lists
showed considerable improvements in terms of their coverage
in academic texts and also employed more pedagogically useful
units (i.e., lemma and flemma; Brown et al, 2020) in
operationalizing academic vocabulary. For example, Browne
et al. (2013) developed the NAWL that contains 960 words
based on a carefully selected academic corpus with 288 million
words as part of the Cambridge English Corpus (CEC). General
service and high-frequency vocabulary items accounted for
86% of the CEC, and the NAWL increased this coverage to
around 92%. In this regard, learning the vocabulary items in
the NAWL is of significant importance for university students
and might be regarded as a more appropriate vocabulary
learning goal. Mastery of the items in these lists facilitates
achieving the minimum comprehension threshold for
understanding academic discourse (Schmitt et al, 2011;
Laufer, 2013).

Incidental and Deliberate Vocabulary
Learning

Developments in vocabulary knowledge in first language (L1)
learning generally occur incidentally, which means that there
is no conscious or explicit attention to learning words themselves,
but the focus is on meaning in communicative interactions.
In other words, incidental vocabulary learning has been regarded
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as a by-product of communication that is associated with some
sort of meaningful input (Nation, 2013). A crucial factor in
incidental vocabulary development then is the amount of input,
as more input increases the chances of encountering new words
and boosts the likelihood of picking the meaning from the
context (Webb and Nation, 2017). However, in learning additional
languages beyond the L1, creating the facilitative conditions
for incidental vocabulary learning is not easily possible. More
specifically, language learners in most EFL contexts have very
limited exposure to the target language beyond the classroom
which significantly impacts incidental vocabulary learning.
Accordingly, there is a growing consensus that for L2 learners,
deliberate and intentional learning accounts for most
developments in vocabulary knowledge (Laufer, 2005). Research
in this area clearly pointed to higher gains in intentional
vocabulary learning compared to incidental learning conditions
for L2 learners (Webb and Nation, 2017).

Intentional vocabulary learning for L2 learners might
be undertaken in different ways. Besides using available resources
such as dictionaries and course books in the classroom, a
range of approaches including using flashcards, learning from
word lists, writing tasks, serious games, and fill-in-the-blanks
activities contribute significantly to vocabulary learning (Webb
et al., 2020; Li and Hafner, 2022; Soyoof et al., 2022). In this
regard, one of the most effective approaches for intentional
learning, paper, and digital flashcards has been employed
extensively to augment vocabulary learning among EFL learners
(Nakata, 2019). In a recent study, Li and Hafner (2022) explored
the impacts of using word cards on mobile devices to improve
receptive and productive vocabulary knowledge among Chinese
EFL learners. The findings indicated that although both digital
and traditional flashcards contributed significantly to vocabulary
knowledge development, digital flashcards produced better
learning outcomes. Moreover, recent developments in digital
technologies created appropriate conditions for facilitating
intentional vocabulary development in the form of self-directed
learning outside the classroom. For example, Xodabande et al.
(2022) investigated self-directed and intentional vocabulary
learning among Iranian EFL students with paper and digital
flashcards, and their findings indicated that such strategies
hold considerable potential to shortcut the long-term process
of vocabulary learning.

Mobile-Assisted Vocabulary Learning

Mobile-assisted language learning (MALL) has attracted
considerable attention in recent years (e.g., Dashtestani, 2016;
Hwang and Fu, 2019; Chen et al.,, 2020; Nazari and Xodabande,
2020, 2021; Rassaei, 2020, 2021; Burston and Giannakou, 2021;
Dashtestani and Hojatpanah, 2021), and a large number of
studies investigated the use of different delivery mediums and
environments (such as SMS, MMS, and mobile applications)
for learning ESL/EFL vocabulary (Mahdi, 2017; Lin and Lin,
2019). Overall, the findings from this growing body of knowledge
indicated that the use of SMS/MMS and mobile applications
including context-aware, gaming, and researcher-designed
platforms contributed significantly to improvements in EFL
learners’ vocabulary knowledge (Mahdi, 2017; Xodabande, 2017;

Lin and Lin, 2019; Soyoof et al., 2021). Additionally, a growing
number of studies are investigating the affordances of digital
flashcards (DFs) in the form of mobile applications for vocabulary
learning (e.g., Nakata, 2019; Seibert Hanson and Brown, 2020;
Xodabande and Atai, 2020; Yiiksel et al., 2020; Zhang et al,
2021; Xodabande et al, 2022). In this regard, although the
number of studies focusing on teaching general vocabulary is
increasing, research on using such platforms (e.g., Anki) for
facilitating the development of academic or technical vocabulary
knowledge remained limited (Honzard and Soyoof, 2020; Yiiksel
et al,, 2020). As such applications provide opportunities for
meaningful repetition of the target vocabulary items and scaffold
the learning experience through a number of multimedia
features, their integration into language teaching programs
seems to be especially promising for teaching academic vocabulary
(Mansouri and Mantero, 2019; Xodabande and Atai, 2020).
Additionally, by making use of digital flashcards, language
teachers can create targeted content and opportunities to “support
learners’ self-directed study efforts and help them consolidate
[their] vocabulary knowledge” (Yiiksel et al., 2020, p. 2), thus
elevating learners’ agency in keeping themselves accountable
for the progress in learning.

Some studies investigated the use of mobile devices for
learning academic and technical vocabulary among university
students. In a quasi-experimental study, Yiiksel et al. (2020)
compared the effectiveness of DFs (i.e., Quizlet) and wordlists
on 57 undergraduate pharmacy students’ technical word learning
over 10weeks by collecting data from the pre-treatment survey,
two technical vocabulary tests, and the post-treatment survey.
The results pointed to the high potential of DFs in technical
vocabulary learning. Furthermore, learners provided an optimistic
perspective on using DFs. In another study, Kohnke et al
(2019) developed an application (i.e., Excel@EnglishPolyU) and
two vocabulary-based English language learning games for
learning business vocabulary. The researchers then investigated
the business vocabulary retention of 51 undergraduate students
at a university in Hong Kong. Analysis of data revealed the
positive impacts of mobile-gamified applications in vocabulary
knowledge development. Similarly, Kohnke et al. (2020) explored
the vocabulary retention of 159 ESL learners from four disciplines
at Hong Kong University using an in-house mobile application
specially designed to build a repertoire of field-specific academic
words. Their findings from the analysis of pre- and post-tests
including 120 vocabulary items revealed the beneficial impacts
of mobile apps on field-specific word learning and retention.
Honzard and Soyoof (2020) compared the effectiveness of using
mobile apps and serious games on English word retention
among 90 Iranian EFL learners. Placing participants in two
groups, the researchers conducted pre-test, post-test, and delayed
post-test and found that both approaches were influential in
enhancing participants word retention with serious games
having an edge over a mobile application. The authors argued
for the inclusion of using games besides the conventional
mobile applications commonly used for vocabulary learning
and teaching.

With respect to learning academic vocabulary, Dizon (2016)
probed the effectiveness of DF Quizlet in vocabulary development.
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The participants were nine EFL students in a Japanese university
who studied Coxhead’s (2001) general academic vocabulary
list (AWL) over 10weeks, and the findings of pre- and post-
tests indicated that students gained considerably from the DF
application. Moreover, Xodabande and Atai (2020) studied the
impacts of a mobile application on self-directed learning of
academic vocabulary among 38 Iranian university students.
The participants were divided into experimental and control
groups, and the study adopted a pre-, post-, and delayed post-
test design to investigate the effects of mobile-assisted vocabulary
learning in the long run. The participants in the experimental
group used a flashcard mobile application to learn vocabulary
items from AWL (Coxhead, 2000), and those in the control
group used traditional materials for learning the same vocabulary
items. Although the findings of the study showed improvements
for both experimental and control groups in terms of academic
vocabulary knowledge, the impacts on the experimental group
were significantly higher than that of the control group. The
study highlighted the potential of mobile applications for learning
academic vocabulary. Similar findings were also reported by
Ashcroft et al. (2018), as they compared the effect of DFs and
paper flashcards on general academic vocabulary development
at various English proficiency levels. Despite this emerging
evidence on the benefits of using digital flashcards for learning
academic and technical vocabulary, there are recent calls for
more thorough and long-term intervention-based studies to
comprehensively examine the impacts of utilizing such
technologies on L2 vocabulary learning.

THE PRESET STUDY

Given the importance of academic vocabulary for university
students and the positive learning outcomes reported for mobile-
assisted vocabulary learning, the current study aimed to explore
the impacts of using DFs for teaching academic vocabulary
to Psychology students. The study also compared the learning
outcomes attained from using DFs to paper flashcards and
word lists. The study is significant since it addresses a number
of gaps in the literature. First, as needs analysis studies indicated,
academic vocabulary knowledge featured high among the
language learning needs of Psychology students (e.g., Atai and
Hejazi, 2019). In this regard, finding effective strategies to
facilitate academic vocabulary learning contributes to their
academic literacy and professional identity development. Second,
as highlighted above, studies investigating the impacts of mobile-
assisted vocabulary learning on specialized vocabulary (i.e.,
academic and technical) remained limited (Honzard and Soyoof,
2020; Yiiksel et al., 2020), and there is a need for further
empirical research to understand both short- and long-term
impacts of such interventions. Third, previous research indicated
there is a considerable disciplinary variation in the way items
from corpus-based word lists (such as AWL) are used in
academic discourse (Hyland and Tse, 2007). As a result, teaching
all items in a core academic wordlist for students in a particular
field of study is not practical as many words in such lists are
not relevant to their vocabulary learning needs. Fourth, with

the expanding “centrality of English as a lingua franca” in all
academic disciplines, there is a need for exploring new avenues
for university students “to learn English in contexts that are
meaningful to them” (Soyoof et al.,, 2022, p. 5). Accordingly,
the present study used the results of a large corpus-based
study of Psychology texts (Valizadeh and Xodabande, 2021)
for selecting target academic words and connected findings
from a corpus-based study of specialized texts to mobile-assisted
vocabulary learning. The following research question
was investigated:

Does using DFs on mobile devices result in enhanced learning
outcome in teaching academic vocabulary?

MATERIALS AND METHODS

Participants

The participants of the current study were 86 Iranian university
students (49 females, 37 males) majoring in Psychology, recruited
through purposive sampling. The following criteria were
implemented in selecting the participants: nationality (ie.,
Iranian), education level (ie., Psychology major), and limited
or no prior experience in living in an English-speaking country.
The mean age of the participants was 22, and the majority
were at the intermediate level in English based on (1) responses
to the self-report proficiency measure, and (2) the results of
the Cambridge Placement Test (Test Your English, 2022). The
test is an online instrument with 25 multiple-choice format
questions, which is used as a quick placement test for English
language learners. It takes around 10 to 15min to complete
the test. At the time of the study, the participants were taking
the course “English for Psychology students” as part of their
4-credit English for Specific Purposes (ESP) education. The
course aimed to familiarize the students with reading disciplinary
texts in Psychology. The participants were randomly assigned
to three learning conditions. The experimental group 1 (N =31)
used digital flashcards on their mobile devices, the experimental
group 2 (N =30) used paper-based flashcards, and the control
group (N =25) was given a list of target vocabulary items
with associated definitions. All participants in the experimental
group 1 owned smartphone or tablet devices for installing
and using vocabulary-learning applications. The study adhered
to ethical considerations in educational research by obtaining
informed consent from participants and ensuring the
confidentiality of the collected data.

Materials and Instruments

NAWL Builder Application

The study used New Academic Word List (NAWL; Browne
et al., 2013) as a source for academic vocabulary in English.
Accordingly, those participants in experimental group 1 installed
the NAWL builder flashcards (EFL Technologies, 2017) to learn
361 academic words frequently used in Psychology (Valizadeh
and Xodabande, 2021). This application is selected for this
study for several reasons. First, it is freely accessible from the
Google Play Store and Apple’s App Store for Android and iOS
platforms. Second, using a built-in spaced repetition system
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(Kornell, 2009), the application facilitates the learning of
vocabulary items in the NAWL list (Browne et al.,, 2013). Third,
the NAWL builder employs a set of simple tools for learning
vocabulary which makes it easy to use for language learners
and keeps a detailed record of the users’ progress in vocabulary
learning that can be emailed to the teacher. Moreover, the
application uses simple English in the definitions given for
academic vocabulary and provides part of speech information
and North American pronunciation for the target words. In
order to compare learning gains from different materials, the
experimental group 2 was given ready-made paper flashcards
for learning the same words that contained word form and
related part of speech information on one side of the card,
and simple definitions on the other side. The content of these
word cards was similar to the cards in NAWL builder, except
for the audio component of words. The control group was
given a list of 361 academic words with their part of speech
information and definitions.

Vocabulary Tests

In order to test the participants’ vocabulary knowledge before
and following the treatment, two measures of receptive knowledge
of academic vocabulary were employed. In this regard, New
Academic Word List Test (NAWLT; Stoeckel and Bennett, 2020)
was used as the first measure, which is a standard and validated
diagnostic test of written receptive knowledge of vocabulary
items in the NAWL. The NAWLT contains 40 items in multiple-
choice format, and short sentences containing the target word
in a natural but non-defining context are provided in the
questions. The development of the NAWLT items was based
on sound specifications, and the test in general shows high
reliability (Cronbach’s alpha=0.75). Moreover, two Vocabulary
Knowledge Tests (VKT) each containing 60 multiple-choice
items were developed to test the knowledge of 361 academic
words frequently used in Psychology texts. For designing these
tests, 120 items out of 361 words were selected randomly and
assigned to two sets using the research randomizer website.
The distractors in these tests were selected from simple definitions
provided for NAWL items. The reliability of the developed
test was acceptable (Cronbach’s alpha=0.83), and its validity
was examined in relation to the NAWLT in a pilot testing
session on a similar sample (N =20), and the test demonstrated
acceptable concurrent validity (Frey, 2018) with an
established instrument.

Procedures and Data Analysis

At the start of the academic semester, the participants’ vocabulary
knowledge was tested using the above-mentioned measures.
This initial assessment of the vocabulary learning needs was
followed by a one-hour training session for all participants
on vocabulary learning strategies with focusing on digital
flashcards and word lists. Then, the participants in the
experimental group 2 and the control group were given ready-
made flashcards and the word list, respectively. The participants
in experimental group 1 installed the NAWL builder application
and received instructions for selecting the 361 academic words

that are relevant to Psychology. To this end, printed copies
of the list of the frequently used NAWL items in Psychology
(Valizadeh and Xodabande, 2021) which were sorted in
alphabetical order were given to the participants, and they
were asked to select the vocabulary items in the list'.

As part of their ESP course requirements, the participants
in the two experimental groups were asked to spend at least
50min every week (10-15min per day) to study the target
words (around 25 words per week) with the assigned materials
over the course of an academic semester (i.e., 15weeks).
Academic vocabulary learning accounted for 30% of the overall
course grade for the participants in the experimental groups
and not for the control group. At the end of the academic
semester, the participants’ vocabulary knowledge was tested
again, to compare the learning outcomes across three learning
conditions. The data obtained via vocabulary knowledge tests
were analyzed using IBM SPSS (version 25) for both descriptive
and inferential statistics. One-way between-groups ANOVA was
performed to compare the scores on academic vocabulary tests
on pre- and post-test.

RESULTS

Table 1 provides a summary of descriptive statistics for the
results of the two tests, namely the NAWLT and VKT obtained
by the participants on pre-test. As is shown in the table, the
mean values calculated for both tests are consistent across the
three groups. The total mean value for the scores was 11.73
(SD =2.11) for the NAWLT, and the performances of the three
groups were largely similar. With respect to the VKS, the total
mean score for the participants was 20.28 (SD =2.86).

In order to see if the observed variation in the scores
obtained by the three groups on the pre-test is statistically
significant, a one-way between-groups ANOVA was conducted.
Table 2 shows the results of Levene’s test for homogeneity of
variances that investigates whether the observed variance in
the scores is the same for the three groups. Since the test
returned a non-significant results, the homogeneity assumption
of variance has not been violated for the scores obtained on
the pre-test.

The results of the one-way between-groups analysis of variance
(Table 3) revealed that the observed differences in the scores
for the NAWLT, F (2, 83)=0.67, p=0.512, and the VKT, F
(2, 83)=0.98, p=0.38, were not statistically significant.
Accordingly, the results indicated that prior to the treatment,
the three groups were similar in terms of their receptive
knowledge of the 361 target academic words.

The results of the descriptive statistics for the scores obtained
on the post-test are summarized in Table 4. Unlike the
participants’ performances on NAWLT and VKT on the pre-test,
the post-test results show different learning outcomes for the
three learning conditions. With respect to the NAWLT, the
experimental group 1 obtained higher scores (M=20.42,

"The NAWL software can be accessed at: https://apps.apple.com/us/app/nawl-
builder-multilingual/id1097693935.

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 893821


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://apps.apple.com/us/app/nawl-builder-multilingual/id1097693935.
https://apps.apple.com/us/app/nawl-builder-multilingual/id1097693935.

Xodabande et al.

Teaching Academic Words With DFs

TABLE 1 | Descriptive statistics for pre-test results.

N Mean Std. deviation Std. error 95% confidence interval for mean
Lower bound Upper bound
NAWLT EXP 1 31 11.87 2.232 0.401 10.83 11.69
EXP 2 30 11.98 2.033 0.371 1117 12.69
CON 25 11.32 2.076 0.415 10.46 12.18
Total 86 11.78 2111 0.228 11.28 12.19
VKT EXP 1 31 20.23 2.997 0.538 19.13 21.33
EXP 2 30 20.80 2.578 0.471 19.84 21.76
CON 25 19.72 3.007 0.601 18.48 20.96
Total 86 20.28 2.860 0.308 19.67 20.89

SD=3.68), followed by the experimental group 2 (M=16.20,
SD=3.15) and the control group (M=13.12, SD=3.00). As for
the VKT, the post-test scores indicated a similar pattern, as
the experimental group 1 obtained better scores (M=41.00,
SD=4.75). The participants in the experimental group 2 had
higher scores (M=34.73, SD=5.89) compared to the control
group (M=30.92, SD=6.99).

In order to proceed with analyzing the data for inferential
statistics, Levene’s test for homogeneity of variances was
conducted prior to ANOVA, and the results (Table 5) indicated
that the assumption of homogeneity of variance has not been
violated for the scores obtained on post-test. Additionally, the
results of the one-way between-groups analysis of variance
(Table 6) revealed that the observed differences in the scores
for the NAWLT, F (2, 83)=34.33, p<0.001; eta squared=0.45),
and the VKT, F (2, 83)=22.63, p<0.001; eta squared=0.35,
were statistically significant. Accordingly, the results indicated
that after the treatment, the three groups were different in
terms of their receptive knowledge of the 361 target academic
words. The effect size of the observed differences for both
measures was very large based on the criteria proposed by
Cohen (1988).

Finally, in order to compare and contrast the scores obtained
by the three groups on the post-test, a series of pairwise
comparisons were conducted (Table 7). The results revealed
that the experimental group 1 that used DFs for learning
academic vocabulary outperformed the experimental group 2
(mean differences: NAWLT=4.22, VKT =6.27, p<0.001) and
the control group (mean differences: NAWLT =7.29, VKT =10.08,
p<0.001). Moreover, the participants in experimental group 2
that used paper flashcards for vocabulary learning outperformed
the control group (mean differences: NAWLT =3.08, VKT =3.81,
p<0.001).

DISCUSSION

The present study investigated the impacts of using DFs on
mobile devices for learning academic vocabulary by university
students and compared the learning outcomes to traditional
materials including paper flashcards and word lists. The results
indicated that mobile-assisted vocabulary learning using digital
flashcards with built-in spaced repetition technology improved

participants’ academic vocabulary knowledge significantly from
pre-test to the post-test, and that the participants in the
experimental group outperformed the other groups on both
measures of academic vocabulary knowledge. These findings
are congruent with earlier studies that reported positive learning
outcomes for mobile-assisted vocabulary learning (Dizon, 2016;
Ashcroft et al, 2018; Kohnke et al., 2019, 2020; Xodabande
and Atai, 2020; Yiiksel et al, 2020). A close examination of
the results obtained on pre- and post-tests on VKT (Tables 1,
4) revealed that prior to the treatment, the participants of the
study were familiar with about 33% of the 361 academic words
(around 120 items) that are frequently used in their field of
study. However, after the semester-long treatment/instruction,
the participants in the experimental group 1 learned around
126 more items and their test results pointed to achieving
around 68% mastery over the target items (35% improvement).
Additionally, the participants in experimental group 2 learned
around 56% of the target items (23% improvement), and those
in the control group learned 51% of the items (18% improvement).
Accordingly, although the interventions were not effective in
teaching all 361 words, considerable improvements in the
vocabulary knowledge of the participants in the experimental
learning conditions point to the effectiveness of explicit focus
on vocabulary learning in general and the relative advantage
of mobile-assisted learning in the target items in particular.
It has been argued that the integration of digital technologies
into language education positively impacts learners’ motivation
(Stockwell, 2013), and the motivational dimension of mobile-
assisted vocabulary learning might be considered the key factor
explaining the significant learning outcomes in the experimental
group 1. Additionally, studies indicated learning vocabulary
items alongside multimedia features such as pictures and audio
pronunciation simultaneously improve learning outcomes (Rasti-
Behbahani and Shahbazi, 2020), which partly explains better
learning outcomes for digital flashcards observed in this study.
Another factor that further contributed to overall improvements
in the test scores might be the integration of the academic
vocabulary learning component into the ongoing ESP course
for the participants, which resulted in increased engagement
with materials and spending more time and effort for learning
target words.

Moreover, the treatment in the form of mobile-assisted vocabulary
learning lasted for a semester, and the findings of the study
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supported the long-term effectiveness of mobile devices and DFs
in teaching academic vocabulary to university students. This is
also congruent with the limited findings in the literature that
reported long-term positive outcomes for mobile-assisted academic
vocabulary learning (Lin and Lin, 2019). As the majority of
previous studies on mobile-assisted language learning was conducted
in short time periods (Chwo et al, 2018; Lin and Lin, 2019),
these results are significant as they add to the growing body of
knowledge in mobile-assisted learning of general and specialized
vocabulary. The observed long-term effectiveness of mobile-assisted
vocabulary learning might be attributed to a number of factors.
First, since the target words were selected from a corpus-based
study of specialized texts in Psychology, the vocabulary items
were highly relevant to the participants field of study, which
might have resulted in their increased motivation and learning
effort. Second, as the NAWL builder app has a built-in spaced

TABLE 2 | Test of homogeneity of variances for scores on pre-test.

repetition feature, the participants learned and practiced academic
vocabulary systematically and efficiently. Additionally, the availability
of mobile devices and learning materials for the participants
facilitated anytime and anywhere learning experience (Lin and
Lin, 2019) which promoted learning outcomes over time.
Moreover, given the relatively large number of items in core
academic wordlists, focusing on those words that are more frequent
in a given field of study brings better learning outcomes for
some reasons. First, reducing the number of target vocabulary
items makes the list more manageable for students to study the
vocabulary items with DFs in one or two semesters. Second, as
the items are highly relevant to their discipline and professional
identity, university students might be more motivated to invest
time and effort in learning discipline-related/specific academic
words. Third, as vocabulary instruction receives insufficient attention
in language classes (Webb and Nation, 2017), such a fine-tuned
approach allows instructors and students to use valuable classroom
and self-study time for focusing on the most important academic
vocabulary items. Finally, although the findings of the study pointed
to the long-term effectiveness of the DFs in academic vocabulary
learning, obtaining slightly lower (but statistically significant) scores

Levene’s df1 df2 Sig.
statistic on the delayed post-test by the participants shows that without
reinforcing the developing knowledge of vocabulary items, the
NAWLT  Based on mean 0.363 83 0.697 learning gains might be lost over time. As a result, there is a
Based on median 0.285 2 83 0.752 need for systematic review and passive or active use of learned
Based on median and 0285 2 800%0 0758 items through academic reading and writing.
with adjusted df
Based on trimmed mean 0.350 2 83 0.706
VKT Based on mean 0.649 2 83 0.525
‘ CONCLUSION AND IMPLICATIONS
Based on median 0.522 2 83 0.595
Based on median and 0.522 2 77.808  0.595 . .
with adjusted df The current study pursued two main goals: (a) exploring the
Based on trimmed mean  0.629 2 83 0.536 effect of using DFs on learning academic vocabulary among
TABLE 3 | One-way between-groups ANOVA for the scores on pre-test.
ANOVA
Sum of squares df Mean square F Sig.
NAWLT Between groups 6.058 2 3.029 0.674 0.512
Within groups 372.791 83 4.491
Total 378.849 85
VKT Between groups 16.043 2 8.021 0.980 0.380
Within groups 679.259 83 8.184
Total 695.302 85
TABLE 4 | Descriptive statistics for post-test results.
N Mean Std. deviation Std. error 95% confidence interval for mean
Lower bound Upper bound
NAWLT EXP 1 31 20.42 3.686 0.662 19.07 21.77
EXP 2 30 16.20 3.156 0576 15.02 17.38
CON 25 13.12 3.004 0.601 11.88 14.36
Total 86 16.83 4.430 0.478 15.88 17.78
VKT EXP 1 31 41.00 4,754 0.854 39.26 42.74
EXP 2 30 34.73 5.889 1.075 32.53 36.93
CON 25 30.92 6.474 1.295 28.25 33.59
Total 86 35.88 6.993 0.754 34.38 37.38
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a group of Psychology major university students and (b)
comparing the learning outcomes from DFs to traditional
materials. Designed as a semester-long experimental study, the
results indicated that using DFs inherently could enhance
students’ engagement with learning their discipline-specific
vocabulary items during the intervention. The findings also
indicated that participants using DFs on their mobile devices
outperformed the participants using paper flashcards and word
lists in vocabulary learning. Moreover, the long-term impact
of the interventions could be noteworthy with regard to sustaining

TABLE 5 | Test of homogeneity of variances for scores on post-test.

Levene’s  df1 df2 Sig.
statistic
NAWLT Based on mean 1.636 2 83 0.201
Based on median 1.333 2 83 0.269
Based on median and with 1.333 2 79.169 0.270
adjusted df
Based on trimmed mean 1.633 2 83 0.202
VKT Based on mean 1.956 2 83 0.148
Based on median 1.647 2 83 0.219
Based on median and with 1.547 2 76.836 0.220
adjusted df
Based on trimmed mean 1.923 2 83 0.153

students’ vocabulary retention rate at a higher level compared
to the pre-treatment levels. The findings from the study generally
add to the growing literature on mobile-assisted language
learning by providing empirical support on the effectiveness
of mobile-assisted vocabulary learning among students who
have limited and discipline-specific exposure to English and
minimal opportunity to utilize the gained knowledge outside
the given academic context. In other words, these devices and
technologies would act as facilitators and scaffolds in directing
students’ learning and enhancing their autonomy in taking
control of their learning and hence practicing their agency in
such a process.

The current study has implications for teaching academic
vocabulary to university students. As English has established
itself as the lingua franca for academic publication in
international journals, university students are increasingly
required to read and publish in English. In this regard,
English has become much more instrumental in shaping
their academic identity that also facilitates their access to
the pertinent literature in their discipline (Paquot, 2010).
Nevertheless, studies in academic writing indicated that
English users with non-English linguistic backgrounds in
particular face consequential linguistic impediments in such
undertakings (Flowerdew, 2015), and inadequate vocabulary
knowledge is one of the most important factors that add

TABLE 6 | One-way between-groups ANOVA for the scores on post-test.

ANOVA
Sum of squares df Mean square F Sig.
NAWLT Between groups 755.395 2 377.698 34.337 0.000
Within groups 912.988 83 11.000
Total 1668.384 85
VKT Between groups 1467.131 2 733.565 22.637 0.000
Within groups 2689.707 83 32.406
Total 4156.837 85

TABLE 7 | Multiple comparisons.

Tukey’s HSD
Dependent (I) Group (J) Group Mean difference Std. error Sig. 95% confidence interval
variable (1-J)
Lower bound Upper bound
NAWLT EXP 1 EXP 2 4.219% 0.849 0.000 2.19 6.25
CON 7.299* 0.892 0.000 517 9.43
EXP 2 EXP 1 —4.219% 0.849 0.000 -6.25 -2.19
CON 3.080%* 0.898 0.003 0.94 5.22
CON EXP 1 —7.299% 0.892 0.000 -9.43 -5.17
EXP 2 —3.080* 0.898 0.003 -5.22 -0.94
VKT2 EXP 1 EXP 2 6.267* 1.458 0.000 2.79 9.75
CON 10.080* 1.530 0.000 6.43 13.73
EXP 2 EXP 1 —6.267* 1.458 0.000 -9.75 -2.79
CON 3.813* 1.542 0.040 0.13 7.49
CON EXP 1 —10.080* 1.530 0.000 -13.73 -6.43
EXP 2 -3.813* 1.542 0.040 -7.49 -0.13

*The mean difference is significant at the 0.05 level.
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to their disadvantage in academic publishing (Bazerman et al.,
2012). Given the significant role of academic vocabulary in
university studies, mastery over core academic words benefits
university students and EAP programs in many ways. The
findings of the current study indicated that using DFs and
mobile applications provided the participants with the
affordances to learn a considerable number of academic words
frequently used in their disciplines. Accordingly, instructors
and materials developers might consider adding them to
EAP programs. Additionally, university students can use well-
designed DF applications for developing their academic
vocabulary knowledge in self-directed learning.

The study, however, has some limitations. First, the research
was conducted with two relatively small experimental groups
each containing around 30 participants and a control group
with 25 individuals. This should be accounted for in generalizing
the findings, as the small sample size in each group might
have resulted in biased results. Second, given that the study
lasted for a semester, controlling the students” possible exposure
and contact with other language learning materials was not
possible. In this regard, although they had no considerable
exposure to other materials for learning academic vocabulary
beyond the classroom, some learning might have resulted from
other resources (Xodabande, 2018). Additionally, as vocabulary
knowledge has different aspects and entails both receptive and
productive uses of words (Nation, 2013), the current study
was concerned with developing the participants’ receptive
knowledge of academic words only. This focus on receptive
knowledge was in line with the participants’ vocabulary learning
needs (i.e., to read specialized and academic texts); however,
it should be acknowledged that any intervention to develop

REFERENCES

Ashcroft, R. J., Cvitkovic, R., and Praver, M. (2018). Digital flashcard L2
vocabulary learning out-performs traditional flashcards at lower proficiency
levels: a mixed-methods study of 139 Japanese university students. EuroCALL
Rev. 26:14. doi: 10.4995/eurocall.2018.7881

Atai, M. R, and Hejazi, S. Y. (2019). Assessment of academic English language
needs of Iranian post-graduate students of psychology. Ibérica: Revista de La
Asociacién Europea de Lenguas Para Fines Especificos (AELFE ) 38, 275-302.

Bazerman, C., Keranen, N., and Prudencio, E E. (2012). “Facilitated immersion
at a distance in second language scientific writing” in University Writing:
Selves and Texts in Academic Societies. eds. M. Castelld and C. Donahue
(Leiden: Brill), 235-248.

Brown, D., Stoeckel, T., Mclean, S., and Stewart, J. (2020). The most appropriate
lexical unit for L2 vocabulary research and pedagogy: a brief review of the
evidence. Appl. Linguis. doi: 10.1093/applin/amaa061

Browne, C., Culligan, B., and Phillips, J. (2013). The new academic word list.
Available at: http://www.newgeneralservicelist.org/nawl-new-academic-word-
list (Accessed May 17, 2022).

Burston, J., and Giannakou, K. (2021). MALL language learning outcomes: a
comprehensive meta-analysis 1994-2019. ReCALL 34, 147-168. doi: 10.1017/
50958344021000240

Chen, Z., Chen, W, Jia, J., and An, H. (2020). The effects of using mobile
devices on language learning: a meta-analysis. Educ. Technol. Res. Dev. 68,
1769-1789. doi: 10.1007/s11423-020-09801-5

Chwo, G. S. M., Marek, M. W,, and Wu, W.-C. V. (2018). Meta-analysis of MALL
research and design. System 74, 62-72. doi: 10.1016/j.system.2018.02.009

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. London:
Routledge.

university students’ productive vocabulary knowledge is much
more important (Soyoof et al., 2022). Despite these limitations,
the study was conducted in a longer time span with different
measurements administered prior to and after the treatment,
and the findings provided additional empirical evidence
supporting the affordances of DFs and mobile devices for
academic vocabulary learning in the EFL context. Future research
might consider investigating the impacts of DFs not only on
receptive knowledge of academic words but also on their
productive use in speaking and writing.

DATA AVAILABILITY STATEMENT

The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable request.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

Coxhead, A. (2000). A new academic word list. TESOL Q. 34, 213-238. doi:
10.2307/3587951

Coxhead, A. (2011). The academic word list 10 years on: research and teaching
implications. TESOL Q. 45, 355-362. doi: 10.5054/tq.2011.254528

Coxhead, A. (2018). Vocabulary and English for Specific Purposes Research:
Quantitative and Qualitative Perspectives. London: Routledge.

Coxhead, A. (2019). “Academic vocabulary, in The Routledge Handbook of
Vocabulary Studies. ed. S. Webb (London: Routledge), 97-110.

Coxhead, A., and Byrd, P. (2007). Preparing writing teachers to teach the
vocabulary and grammar of academic prose. J. Second. Lang. Writ. 16,
129-147. doi: 10.1016/j.jslw.2007.07.002

Dashtestani, R. (2016). Moving bravely towards mobile learning: Iranian students’
use of mobile devices for learning English as a foreign language. Comput.
Assist. Lang. Learn. 29, 815-832. doi: 10.1080/09588221.2015.1069360

Dashtestani, R., and Hojatpanah, S. (2021). “Mobile-assisted language learning
in a secondary school in Iran: discrepancy between the stakeholders’ needs
and the status quo,” in Handbook for Online Learning Contexts: Digital,
Mobile and Open: Policy and Practice. eds. A. Marcus-Quinn and T. Hourigan
(Berlin: Springer International Publishing), 157-174.

Dizon, G. (2016). Quizlet in the EFL classroom: enhancing academic vocabulary
acquisition of Japanese university students. Teach. Engl. Technol. 16, 40-56.

EFL Technologies (2017). NAWL builder multilingual (1.1). Available at: https://
apps.apple.com/us/app/nawl-builder-multilingual/id1097693935 (Accessed May
17, 2022).

Evans, S., and Morrison, B. (2010). The first term at university: implications
for EAP. ELT J. 65, 387-397. doi: 10.1093/elt/ccq072

Evans, S., and Morrison, B. (2011). Meeting the challenges of English-medium
higher education: the first-year experience in Hong Kong. Engl. Specif. Purp.
30, 198-208. doi: 10.1016/j.esp.2011.01.001

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 893821


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.4995/eurocall.2018.7881
https://doi.org/10.1093/applin/amaa061
http://www.newgeneralservicelist.org/nawl-new-academic-word-list
http://www.newgeneralservicelist.org/nawl-new-academic-word-list
https://doi.org/10.1017/S0958344021000240
https://doi.org/10.1017/S0958344021000240
https://doi.org/10.1007/s11423-020-09801-5
https://doi.org/10.1016/j.system.2018.02.009
https://doi.org/10.2307/3587951
https://doi.org/10.5054/tq.2011.254528
https://doi.org/10.1016/j.jslw.2007.07.002
https://doi.org/10.1080/09588221.2015.1069360
https://apps.apple.com/us/app/nawl-builder-multilingual/id1097693935
https://apps.apple.com/us/app/nawl-builder-multilingual/id1097693935
https://doi.org/10.1093/elt/ccq072
https://doi.org/10.1016/j.esp.2011.01.001

Xodabande et al.

Teaching Academic Words With DFs

Flowerdew, J. (2015). Some thoughts on English for research publication purposes
(ERPP) and related issues. Lang. Teach. 48, 250-262. doi: 10.1017/
50261444812000523

Frey, B. B. (2018). The SAGE Encyclopedia of Educational Research, Measurement,
and Evaluation. Thousand Oaks, CA: SAGE Publications.

Gardner, D., and Davies, M. (2014). A new academic vocabulary list. Appl.
Linguis. 35, 305-327. doi: 10.1093/applin/amt015

Honzard, R., and Soyoof, A. (2020). Vocabulary learning and retention: a
comparison between a serious game and mobile application. Int. . Pedagogies
Learn. 15, 81-100.

Hwang, G.-J., and Fu, Q.-K. (2019). Trends in the research design and application
of mobile language learning: a review of 2007-2016 publications in selected
SSCI  journals. Interact. Environ. 27,  567-581.  doi:
10.1080/10494820.2018.1486861

Hyland, K., and Tse, P. (2007). Is there an “academic vocabulary”? TESOL Q.
41, 235-253. doi: 10.1002/j.1545-7249.2007.tb00058.x

Kohnke, L., Zhang, R., and Zou, D. (2019). Using mobile vocabulary learning
apps as aids to knowledge retention: business vocabulary acquisition. J. Asia
TEFL 16, 683-690. doi: 10.18823/asiatefl.2019.16.2.16.683

Kohnke, L., Zou, D., and Zhang, R. (2020). Exploring discipline-specific vocabulary
retention in L2 through app design: implications for higher education students.
RELC J. 52, 539-556. doi: 10.1177/0033688219899740

Kornell, N. (2009). Optimising learning using flashcards: spacing is more
effective than cramming. Appl. Cogn. Psychol. 23, 1297-1317. doi: 10.1002/
acp.1537

Laufer, B. (1996). “The lexical plight in second language reading: words
you don’t know, words you think you know, and words you can’t guess,”
in Second Language Vocabulary Acquisition: A Rationale for Pedagogy.
eds. J. Coady and T. Huckin (Cambridge: Cambridge University Press),
20-34.

Laufer, B. (2005). “Focus on form in second language vocabulary learning,’
in EUROSLA Yearbook: Volume 5. eds. S. H. Foster-Cohen, P. G. M. del
Mayo and J. Cenoz (Amsterdam: John Benjamins Publishing Company),
223-250.

Laufer, B. (2013). Lexical thresholds for reading comprehension: what they are
and how they can be used for teaching purposes. TESOL Q. 47, 867-872.
doi: 10.1002/tesq.140

Li, Y., and Hafner, C. A. (2022). Mobile-assisted vocabulary learning: investigating
receptive and productive vocabulary knowledge of Chinese EFL learners.
ReCALL 34, 66-80. doi: 10.1017/S0958344021000161

Lin, J.-J., and Lin, H. (2019). Mobile-assisted ESL/EFL vocabulary learning: a
systematic review and meta-analysis. Comput. Assist. Lang. Learn. 32, 878-919.
doi: 10.1080/09588221.2018.1541359

Liu, J., and Han, L. (2015). A corpus-based environmental academic word list
building and its validity test. Engl. Specif. Purp. 39, 1-11. doi: 10.1016/j.
esp.2015.03.001

Ma, Q. (2017). “Technologies for teaching and learning L2 vocabulary,” in The
Handbook of Technology and Second Language Teaching and Learning. eds.
C. A. Chapelle and S. Sauro (Hoboken, NJ: Wiley-Blackwell), 45-61.

Ma, Q. and Mei, E (2021). Review of corpus tools for vocabulary teaching
and learning. J. China Comput.-Assisted Lang. Learn. 1, 177-190. doi: 10.1515/
jecall-2021-2008

Mahdi, H. S. (2017). Effectiveness of mobile devices on vocabulary learning: a
meta-analysis. . Educ. Comput. Res. 56, 134-154. doi: 10.1177/0735633117698826

Mansouri, B., and Mantero, M. (2019). “Knowledge construction in concept-
based language instruction,” in The TESOL encyclopedia of English language
teaching. eds. J. I. Liontas and M. DelliCarpini, (New Jersey: John Wiley
& Sons, Inc.) 1-8.

Masrai, A., and Milton, J. (2018). Measuring the contribution of academic and
general vocabulary knowledge to learners’ academic achievement. J. Engl.
Acad. Purp. 31, 44-57. doi: 10.1016/j.jeap.2017.12.006

McLean, S., and Kramer, B. (2015). The creation of a new vocabulary levels
test. Shiken 19, 1-11.

Nagy, W,, and Townsend, D. (2012). Words as tools: learning academic vocabulary
as language acquisition. Read. Res. Q 47, 91-108. doi: 10.1002/
RRQ.011

Nakata, T. (2019). “Learning words with flash cards and word cards,” in The
Routledge Handbook of Vocabulary Studies. ed. S. Webb (London: Routledge),
304-319.

Learn.

Nation, I. S. P. (2013). Learning Vocabulary in Another Language. 2nd Edn.
Cambridge: Cambridge University Press.

Nazari, M., and Xodabande, I. (2020). L2 teachers’ mobile-related beliefs
and practices: contributions of a professional development initiative.
Comput. Assist. Lang. Learn. 1-30. doi: 10.1080/09588221.2020.
1799825

Nazari, M., and Xodabande, I. (2021). Discursive change in second language
teachers’ online interactions: A microgenetic analysis. Iranian journal of.
Lang. Teach. Res. 9, 63-76. doi: 10.30466/ijltr.2021.121076

Paquot, M. (2010). Academic Vocabulary in Learner Writing: From Extraction
to Analysis. London: Continuum International Publishing Group.

Rassaei, E. (2020). Effects of mobile-mediated dynamic and nondynamic glosses
on L2 vocabulary learning: a sociocultural perspective. Mod. Lang. ]. 104,
284-303. doi: 10.1111/modl.12629

Rassaei, E. (2021). Implementing mobile-mediated dynamic assessment for
teaching request forms to EFL learners. Comput. Assist. Lang. Learn. 1-31.
doi: 10.1080/09588221.2021.1912105

Rasti-Behbahani, A., and Shahbazi, M. (2020). Investigating the effectiveness
of a digital game-based task on the acquisition of word knowledge. Comput.
Assist. Lang. Learn. 1-25. doi: 10.1080/09588221.2020.1846567

Schmitt, N., Dunn, K., O’Sullivan, B., Anthony, L., and Kremmel, B. (2021).
Introducing knowledge-based vocabulary lists (KVL). TESOL J. 12, 1-10.
doi: 10.1002/tesj.622

Schmitt, N., Jiang, X., and Grabe, W. (2011). The percentage of words known
in a text and Reading comprehension. Mod. Lang. J. 95, 26-43. doi: 10.1111/j.
1540-4781.2011.01146.x

Seibert Hanson, A. E., and Brown, C. M. (2020). Enhancing L2 learning
through a mobile assisted spaced-repetition tool: an effective but bitter
pill? Comput. Assist. Lang. Learn. 33, 133-155. doi: 10.1080/09588221.2018.
1552975

Soyoof, A., Reynolds, B. L., Shadiev, R., and Vazquez-Calvo, B. (2022). A
mixed-methods study of the incidental acquisition of foreign language
vocabulary and healthcare knowledge through serious game play. Comput.
Assist. Lang. Learn. 1-34. doi: 10.1080/09588221.2021.2021242

Soyoof, A., Reynolds, B. L., Vazquez-Calvo, B., and McLay, K. (2021). Informal
digital learning of English (IDLE): a scoping review of what has been done
and a look towards what is to come. Comput. Assist. Lang. Learn. 1-27.
doi: 10.1080/09588221.2021.1936562

Spencer, S., Clegg, J., Lowe, H., and Stackhouse, J. (2017). Increasing adolescents’
depth of understanding of cross-curriculum words: an intervention study.
Int. J. Lang. Commun. Disord. 52, 652-668. doi: 10.1111/1460-6984.
12309

Stockwell, G. (2013). “Technology and motivation in English-language teaching
and learning,” in International Perspectives on Motivation. ed. E. Ushioda
(London: Palgrave Macmillan), 156-175.

Stoeckel, T., and Bennett, P. (2020). The New Academic Word List Test (NAWLT).
Available at: http://www.newgeneralservicelist.org/ngsl-levels-test. (Accessed
March 22, 2020).

Test your English (2022). Cambridge University Press & Assessment. Available
at: https://www.cambridgeenglish.org/test-your-english/general-english/
(Accessed May 17, 2022).

Valizadeh, M., and Xodabande, I. (2021). General service and academic words
in psychology research articles: a corpus based study. J. AsiaTEFL 18,
745-1070. doi: 10.18823/asiatefl.2021.18.3.15.959

Webb, S., and Chang, A. C.-S. (2012). Second language vocabulary growth.
RELC J. 43, 113-126. doi: 10.1177/0033688212439367

Webb, S., and Nation, 1. S. P. (2017). How Vocabulary is Learned. Oxford:
Oxford University Press.

Webb, S., Yanagisawa, A., and Uchihara, T. (2020). How effective are intentional
vocabulary-learning activities? A meta-analysis. Modern Lang. J. 104, 715-738.
doi: 10.1111/modl.12671

West, M. (1953). A General Service List of English Words. London: Longman,
Green & Co.

Xodabande, I. (2017). The effectiveness of social media network telegram in
teaching English language pronunciation to Iranian EFL learners. Cogent
Educ. 4:1347081. doi: 10.1080/2331186X.2017.1347081

Xodabande, 1. (2018). Iranian EFL learners’ preferences of different digital
technologies for language learning beyond the classroom. Int. J. Educ. Literacy
Stud. 6, 20-31. doi: 10.7575/aiac.jjels.v.6n.3p.20

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 893821


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1017/S0261444812000523
https://doi.org/10.1017/S0261444812000523
https://doi.org/10.1093/applin/amt015
https://doi.org/10.1080/10494820.2018.1486861
https://doi.org/10.1002/j.1545-7249.2007.tb00058.x
https://doi.org/10.18823/asiatefl.2019.16.2.16.683
https://doi.org/10.1177/0033688219899740
https://doi.org/10.1002/acp.1537
https://doi.org/10.1002/acp.1537
https://doi.org/10.1002/tesq.140
https://doi.org/10.1017/S0958344021000161
https://doi.org/10.1080/09588221.2018.1541359
https://doi.org/10.1016/j.esp.2015.03.001
https://doi.org/10.1016/j.esp.2015.03.001
https://doi.org/10.1515/jccall-2021-2008
https://doi.org/10.1515/jccall-2021-2008
https://doi.org/10.1177/0735633117698826
https://doi.org/10.1016/j.jeap.2017.12.006
https://doi.org/10.1002/RRQ.011
https://doi.org/10.1002/RRQ.011
https://doi.org/10.1080/09588221.2020.1799825
https://doi.org/10.1080/09588221.2020.1799825
https://doi.org/10.30466/ijltr.2021.121076
https://doi.org/10.1111/modl.12629
https://doi.org/10.1080/09588221.2021.1912105
https://doi.org/10.1080/09588221.2020.1846567
https://doi.org/10.1002/tesj.622
https://doi.org/10.1111/j.1540-4781.2011.01146.x
https://doi.org/10.1111/j.1540-4781.2011.01146.x
https://doi.org/10.1080/09588221.2018.1552975
https://doi.org/10.1080/09588221.2018.1552975
https://doi.org/10.1080/09588221.2021.2021242
https://doi.org/10.1080/09588221.2021.1936562
https://doi.org/10.1111/1460-6984.12309
https://doi.org/10.1111/1460-6984.12309
http://www.newgeneralservicelist.org/ngsl-levels-test
https://www.cambridgeenglish.org/test-your-english/general-english/
https://doi.org/10.18823/asiatefl.2021.18.3.15.959
https://doi.org/10.1177/0033688212439367
https://doi.org/10.1111/modl.12671
https://doi.org/10.1080/2331186X.2017.1347081
https://doi.org/10.7575/aiac.ijels.v.6n.3p.20

Xodabande et al.

Teaching Academic Words With DFs

Xodabande, I, and Atai, M. R. (2020). Using mobile applications for self-
directed learning of academic vocabulary among university students. Open
Learn ]. Open Distance e-Learning, 1-18. doi: 10.1080/02680513.2020.1847061

Xodabande, I, Pourhassan, A., and Valizadeh, M. (2022). Self-directed learning
of core vocabulary in English by EFL learners: comparing the outcomes
from paper and mobile application flashcards. J. Comput. Educ. 9, 93-111.
doi: 10.1007/540692-021-00197-6

Yang, L., and Coxhead, A. (2020). A corpus-based study of vocabulary in the
new concept English textbook series. RELC J. doi: 10.1177/0033688220964162
[Epub ahead of print]

Yiiksel, H. G., Mercanoglu, H. G., and Yilmaz, M. B. (2020). Digital flashcards
vs. wordlists for learning technical vocabulary. Comput. Assist. Lang. Learn.,
1-17. doi: 10.1080/09588221.2020.1854312

Zhang, R., Zou, D, and Xie, H. (2021). Spaced repetition for authentic
mobile-assisted word learning: nature, learner perceptions, and factors
leading to positive perceptions. Comput. Assist. Lang. Learn. 1-34. doi:
10.1080/09588221.2021.1888752

Conflict of Interest: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2022 Xodabande, Iravi, Mansouri and Matinparsa. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychology | www.frontiersin.org

49

June 2022 | Volume 13 | Article 893821


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1080/02680513.2020.1847061
https://doi.org/10.1007/S40692-021-00197-6
https://doi.org/10.1177/0033688220964162
https://doi.org/10.1080/09588221.2020.1854312
https://doi.org/10.1080/09588221.2021.1888752
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

& frontiers

Frontiers in

ORIGINAL RESEARCH
published: 21 June 2022
doi: 10.3389/fpsyg.2022.872922

OPEN ACCESS

Edited by:
Ehsan Rassael,
Majan University College, Oman

Reviewed by:

Ali Soyoof,

Monash University, Australia
Javad Zare,

Kosar University of Bojnord, Iran

*Correspondence:
Jalil Fathi
Jjfathi13@yahoo.com

Specialty section:

This article was submitted to
Language Sciences,

a section of the journal
Frontiers in Psychology

Received: 10 February 2022
Accepted: 26 April 2022
Published: 21 June 2022

Citation:

Lei X, Fathi J, Noorbakhsh S and
Rahimi M (2022) The Impact of
Mobile-Assisted Language Learning
on English as a Foreign Language
Learners’ Vocabulary Learning
Attitudes and Self-Regulatory
Capacity.

Front. Psychol. 13:872922.

doi: 10.3389/fosyg.2022.872922

Check for
updates

The Impact of Mobile-Assisted
Language Learning on English as a
Foreign Language Learners’
Vocabulary Learning Attitudes and
Self-Regulatory Capacity

Xiao Lei’, Jalil Fathi?*, Shabnam Noorbakhsh® and Masoud Rahimi?

"Department of Foreign Languages, Zunyi Medical University, Zunyi, China, ?Department of English and Linguistics, Faculty
of Language and Literature, University of Kurdistan, Sanandaj, Iran, *Department of English and Linguistics, Faculty of
Language and Literature, Islamic Azad University, Sanandaj Branch, Sanandaj, Iran

Over the past decades, English as a foreign language (EFL) learning has witnessed a
heightened interest in the role of mobile-assisted language learning (MALL) in vocabulary
learning. To shed more light on the impact of MALL on vocabulary learning, this study,
employing a quantitative longitudinal design, aimed at examining the impact of a MALL
programme on 139 EFL learners’ vocabulary learning attitudes and self-regulatory capacity.
To this end, this study investigated the latent change score models of the learners’
vocabulary learning attitudes and self-regulatory capacity over time. Over the course of
1year, various mobile applications were integrated into the regular English language
instruction of the learners. The required data were collected via administering vocabulary
learning attitude and self-regulating capacity in vocabulary learning scales. The data were
analysed applying latent growth curve modelling to examine the participants’ longitudinal
trajectories and patterns of change in the two waves of collected data. The fit indices of
the latent change models revealed an increase in both the EFL learners’ vocabulary
learning attitudes and their self-regulatory capacity during the 1-year MALL programme.
The analysis of between-person differences also indicated that changes in both variables
were positively correlated.

Keywords: mobile-assisted language learning, vocabulary learning attitudes, self-regulatory capacity, EFL, latent
curve modelling

INTRODUCTION

As one of the viable and alluring technological devices, mobile devices have become widely
available and advocated in educational settings (Looi et al., 2010; Wang et al, 2017; Hwang
and Fu, 2018; Liu et al, 2018; Rassaei, 2019; Fathi et al., 2021). Mobile learning refers to the
use of mobile technologies, such as smartphones and tablets (Huang et al., 2016), for educational
purposes. Mobile-based learning is considered “learning across multiple contexts, through social
and content interactions, using personal electronic devices” (Crompton, 2013, p. 4). In contrast
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to conventional computer-based learning technologies, which
are constrained by time and place, mobile-based technologies
provide their users with ubiquitous access that is not constrained
by spatial and temporal factors (Kukulska-Hulme and Traxler,
2005; Melhuish and Fallon, 2010; Wong, 2012; Wang and Shih,
2015). That is, the mobility of mobile-based technologies, like
mobile phones, iPod, and tablets, provide second language (L2)
learners with a convenient place and time and great learning
opportunities (Sharples, 2006; Laurillard, 2007), which might
not be supplied by desktop computers (Chinnery, 2006).

In line with mainstream education, the use of mobiles in
language learning, or what is currently known as mobile-assisted
language learning (MALL), gained much popularity (Kiernan
and Aizawa, 2004; Hwang and Fu, 2018), as it was included
in the foreign language curriculum and offering new learning
devices to the net generation (Oblinger and Oblinger, 2005).
MALL has received much interest because of its authentic and
contextual language learning experiences (Chinnery, 2006;
Kukulska-Hulme, 2006; Shadiev et al., 2017; Cheng and Chen,
2022). Previous research on MALL has examined the effect
of mobile-based technologies on EFL learners’ language learning
skills, such as speaking (Sun et al, 2017), writing (Eubanks
et al., 2018), listening (Jia and Hew, 2019), and reading (Chang
and Hsu, 2011), and language sub-skills, such as grammar
(Chu et al, 2019), vocabulary (Cakmak and Ercetin, 2018),
and pronunciation (Wongsuriya, 2020). In comparison with
all the MALL-related studies, the effect of mobile devices on
vocabulary learning has attracted the most attention (Burston,
2014; Duman et al., 2015).

Although the impact of mobile-based technologies on
English language vocabulary learning has been explored
extensively (Stockwell, 2010; Cetinkaya and Siit¢ii, 2018; Lin
and Lin, 2019), no large-scale studies have been carried out
so far to check the potential impact of MALL on vocabulary
learning attitudes in an EFL context. Following Masgoret
and Gardner (2003), vocabulary learning attitude could
be conceptualised as learners’ positive/negative reactions
towards their vocabulary learning. Positive attitudes towards
second/foreign language learning (in this study, positive
attitudes towards vocabulary learning) enhance learners’
second/foreign language learning motivation and help them
easily accomplish their language learning tasks (Ellis, 2008;
Cheung and Hew, 2009; Nation and Webb, 2011; Burston,
2015; Chen et al., 2020; Soyoof et al., 2021, 2022). Therefore,
positive attitudes towards vocabulary learning can facilitate
second/foreign language learners’ vocabulary learning.

The present study, therefore, is aimed to examine the influence
of a 1-year MALL programme on EFL learners’ vocabulary
learning attitudes. That is, a quantitative longitudinal research
design is adopted in this study to investigate EFL learners’
longitudinal trajectories and patterns of change in vocabulary
learning. In addition, as the concept of self-regulation
(Zimmerman and Schunk, 2008), which refers to learners’
activating and sustaining planned self-generated thoughts,
emotions, and activities to achive their learning goals
(Zimmerman, 2000, 2008), has received considerable attention
in the MALL context (e.g., Garcia Botero et al., 2021), especially

in mobile-based vocabulary learning context (e.g., Barth et al.,
2020). EFL learners’ self-regulatory vocabulary learning changes
over the 1-year MALL programme is also examined in the
present study. Moreover, the reciprocity and relationship between
EFL learners vocabulary learning attitudes and their self-
regulatory vocabulary learning are checked in this study.

As Engestrom’s (1987) activity theory, which was adopted
in the current study, explores learners’ gradual movement from
other-regulation (i.e., interactive activities among peers) to
self-regulation (i.e., learners autonomous functioning),
we investigated the EFL learners’ self-regulatory vocabulary
learning to check if EFL learners reach their self-regulation
in vocabulary Irarning. In addition, as collaborative activities
among EFL learners occur infrequently in the current study
on the one hand, and EFL learners rarely use mobile-based
applications for their English language courses, exploring the
EFL learners’ vocabulary learning attitudes in this new learning
environment could shed more light on the related literature.
Thefindings of the study can add to the literature given that
no quantitative longitudinal growth modelling analysis has been
carried out examining learners’ vocabulary learning attitudes
and self-regulation in the EFL context. The findings of the
present study can also propose practical implications to contribute
to EFL learners vocabulary learning attitudes and their self-
regulatory vocabulary learning in a mobile-based vocabulary
learning context.

LITERATURE REVIEW

The theoretical framework of the present study follows
Engestrom’s (1987) activity theory. This theory originates from
Vygotsky’s (1978) social constructivism in which learners™ self-
regulation (i.e., internalisation of different skills) precedes their
other-regulation (i.e., interactions and mediations among peers).
Vygotsky’s (1978) conceptualisation of learning comprises three
components of subject (e.g., EFL learners and teachers), object
or the desired goals that the learners want to achieve by the
activity (e.g., improvements in vocabulary learning), and the
mediational tools or artefacts (e.g., online applications) that
mediate between the subject and object (see, for instance; Ebadi
and Rahimi, 2019; Fathi and Rahimi, 2020; Rahimi and Fathi,
2021). However, activity theory conceptualises learning as
interactions among the subject, object, and artefact, rules or
norms (e.g., using mobile devices), community to which learners
share a common goal (e.g., class and institution), and division
of labor which refers to learners’ responsibilities in accomplishing
an activity in the community (e.g., instructors teaching EFL
vocabulary and learners learning EFL vocabulary; Engestrom,
2001). Based on this theory, learning could be regarded as an
activity system in which learners are mediated by the tools
to construct knowledge. Overtime, learners are expected to
internalise the knowledge and act autonomously without receiving
mediations from the other capable individuals and achieve
their self-regulation.

The conceptualisation of activity theory is similar to the
Vygotskyan constructivist theory used in Ebadi and Rahimi
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(2017, 2018, 2019), Rassaei’s (2020), and Rahimi and Fathi
(2021) study, as students are involved in collaborative activities
to provide and receive both explicit and implicit mediations.
In such collaborative activities, students gradually provide more
explicit mediations on their peers’ tasks only if the peers are
not able to address their language issues through more implicit
mediations. Students who address their language issues through
minimal or implicit peer mediations are believed to be closer
to their self-regulation in learning. However, activity theory
goes beyond the Vygotsky’s social constructivist theory by
considering not only the students, their peer mediations, and
their language learning goals, but also the rules or norms that
the students are required to consider, like applying special
language learning tools, the context where the students are
engaged in the collaborative language learning activities, such
as classroom context, and the students’ responsibilities to do
the target activity, like learning EFL vocabulary. That is, activity
theory considers a wider range of factors while specifically
focusing on students’ collaborative learning activites.

Activity theory fits well with MALL desin and, in particular,
with mobile-based vocabulary learning, since it can “capture
the dynamic nature of activity systems and changing points
of focus over time” (Levy and Stockwell, 2006, p. 119). On
the other hand, as mobile-based learning is an activity that
happens in the physical and social environments (i.e., interactions
among learners and the community, rules, and norms of the
activities) of learning, it corresponds to the principles of activity
theory (Wali et al., 2008). Moreover, a number of studies have
adopted activity theory in mobile-based language learning
environment (e.g., Uden, 2007; Liaw et al., 2010).

Following this theory, the EFL learners in the present study
are mediated by their peers and the researcher/instructor to
accomplish the vocabulary-based activities in the mobile learning
environment. The learners, considered the subjects in the activity
theory, form the learning community, since they all follow a
common goal (i.e., improving their vocabulary knowledge) by
sharing the responsibilities among the members to accomplish
vocabulary-based activities using mobile applications. In the
current study, activity theory helped explore the interactions
between learners and their social and cultural contexts
comprehensively, identify the constraints in the EFL MALL
context, and capture longitudinal changes (e.g., Ellis, 2015;
Soyoof et al.,, 2021) in EFL vacobulary learning attitudes and
self-regulatory capacity in vocabulary learning. Activity theory
has not been adopted in similar studies; as a result, the current
study is believed to shed light on the literature.

Mobile-Assisted Vocabulary Learning

Vocabulary learning, considered a prominent factor in English
language learning (Nation, 2001, 2020; Zou et al.,, 2021), might
be facilitated through mobile-assisted technologies (Hulstijn
and Laufer, 2001). Following Sung et al. (2016), the user-
friendliness of mobile-based technologies allows L2 learners
to spend their free time learning new vocabulary items. In
addition, applying mobile-assisted technologies, learners can
learn at their own pace (Norris et al.,, 2011; Hung et al., 2012).
For instance, some mobile vocabulary learning applications

allow L2 learners to download different types of content for
offline study, others supply context-appropriate words by
activating Global Positioning System (GPS) to identify learners’
locations (Godwin-Jones, 2011).

A substantial body of studies have employed mobile phones
for L2 vocabulary learning (Levy and Kennedy, 2005; Stockwell,
2010; Lai, 2016; Xu and Peng, 2017; Cetinkaya and Siitcii,
2018; Rosell-Aguilar, 2018; Lin and Lin, 2019; Seibert Hanson
and Brown, 2020). Studies in this regard have specifically
focused on the effect of short messages (Kennedy and Levy,
2008), electronic dictionaries (Song and Fox, 2008) and flashcards
(Basoglu and Akdemir, 2010). Lai (2016), for instance, applied
WhatsApp (a mobile instant messenger) to provide a mobile
immersion context in order to explore Chinese EFL students’
vocabulary learning through an experimental-control group
design. A number of high-frequency English verbs were
introduced to the participants each session and the students
were supposed to get engaged in some relevant text-chat
discussions. Although the findings revealed no significant
difference between the mobile-based and control groups’
vocabulary learning after 3months of 1.5-h weekly meetings,
significant correlations were observed between the students’
chat frequency and vocabulary gains in the mobile-based group.
Lai also indicated that students’ mentality towards the interactive
learning environment in smartphone might facilitate or hamper
the effectiveness of the mobile immersion.

Lin and Yu (2017) examined Taiwanese EFL learners
vocabulary learning through mobile phones. The participants
of the study were supposed to learn four groups of target
words each of which presented either in text, text and picture,
text and sound, or text, picture, and sound mode in four
different weeks. Having conducted a vocabulary test and a
questionnaire related to cognitive load at the end of the
programme, the findings indicated the significant role of audio
input in recalling new word meanings and reducing the cognitive
load of learning the new words. The findings also revealed
the EFL learners’ positive attitudes towards the mobile assisted
vocabulary learning programme.

Wu (2015) also investigated the impact of smartphone
application on EFL learners’ vocabulary learning through an
experimental research design. In the experimental group, the
students covered the material through some mobile-based
applications, while in the control group, the students covered
the same lessons in print. The findings indicated that the
students in the mobile-supported class outperformed those in
the control group on their English vocabulary learning. Thornton
and Houser (2005) further explored the effect of a mobile-
based technology classroom on Japanese EFL students’ vocabulary
learning through a survey. The results showed that the students
using mobile devices received higher vocabulary learning marks
in comparison with the students learning on websites and
paper. The students in the mobile-based technology classroom
also had positive attitudes towards learning English idioms
through mobile devices.

Similarly, Li and Hafner (2022) examined EFL learners’
vocabulary learning through mobile-assisted word cards and
paper word cards. They applied an experimental-control group
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research design to check the learners’ word knowledge in two
areas of receptive knowledge of form-meaning connection (i.e.,
comprehending words in listening and reading) and productive
knowledge of collocations (i.e., producing words in speaking
and writing; Schmitt, 2010). The findings indicated that both
the mobile-assisted and conventional classes improved the
learners’ vocabulary knowledge; however, the mobile-assisted
class outperformed the conventional class in this regard. In
addition, Liu (2016) exploring the effect of instant message
function of smartphones on EFL learners’ vocabulary knowledge
and vocabulary retention, found that instant message group
improved their vocabulary knowledge and retention and
outperformed their conventional group counterpart. The results
of the delayed post-tests further indicated that mobile-assisted
learning was effective in long term provided that learning
strategies be applied effectively.

In a similar vein, Rachels and Rockinson-Szapkiw (2018)
applied a Duolingo-based instructional game course to develop
L2 learners vocabulary knowledge in a gamified learning
environment. In comparison with a conventional instruction,
Duolingo-based instruction greatly enhanced the learners’
motivation while it had subtle impact on the learners’ vocabulary
learning. Loewen et al. (2019) also revealed language learners’
improvement on Duolingo at the end of a term. Loewen et al.
further showed a positive relationship between the amount of
time spent on Duolingo and learning achievements. The
participating learners also had positive perceptions towards
the flexibility and gamification aspects of Duolingo. Lu (2008)
and Zhang et al. (2011), respectively, exploring Taiwanese and
Chinese EFL learners’ vocabulary learning through mobile-
assisted technologies, found that mobile-supported groups’
vocabulary learning was improved and these improvements
outperformed those of the conventional group; however, in
Zhang et al. (2011) study, the vocabulary learning improvements
did not last in the delayed post-test.

Additionally, Wong and Looi (2010) explored EFL students’
English language preposition learning through two MALL case
studies. The students using mobile devices constructed English
sentences through some newly acquired prepositions. The
students were consequently engaged in online or classroom
discussion to develop their understanding of the English language
prepositions. Finally, Kurt and Bensen (2017) adopted Vine
(i.e., a mobile application to record and shar videos) to help
EFL learners develop their vocabulary learning by speaking
and spelling through the mobile devices and review their
knowledge by the video clips. The findings revealed that Vine-
based practice improved the learners’ vocabulary knowledge
and enhanced their motivation for learning vocabulary.

Self-Regulation in Vocabulary Learning

Self-regulation could be conceptualised as “the process by which
learners personally activate and sustain cognitions, affects and
behaviours that are systematically oriented towards the attainment
of learning goals” (Zimmerman and Schunk, 2008, p. vii).
Having originated in Corno and Mandinach’s (1983) theory,
self-regulation comprises three main components of strategic
actions, which comprises planning, monitoring, and evaluating

strategies, learning motivation, which focuses on learner
engagement, and self-efficacy, which focuses on learner abilities
to achieve a goal (Chen and Hsu, 2020).

In spite of a significant body of research pertaining to
vocabulary learning strategies (Tseng and Schmitt, 2008; Chacon-
Beltran, 2018; Wyra and Lawson, 2018; Schmitt and Schmitt,
2020; Teng, 2020), there have been various conceptualisations
regarding the concept of learning strategy (Dornyei, 2005; Tseng
et al., 2006; Schmitt and Schmitt, 2020). As a different perspective
towards vocabulary learning strategies, Tseng et al. (2006)
regarded strategic vocabulary learning as learners’ self-regulation
in language learning and developed a questionnaire to examine
learners’ self-regulatory capacity in vocabulary learning. Tseng
et al. questionnaire incorporates the concept of self-regulation
into the field of L2 learning and operationalises learning
strategies as self-regulatory capacity. In other words, it is argued
that strategic learning has been reconceptualised through the
theoretical lens of self-regulated learning. However, not many
empirical studies have investigated the concept of self-regulating
capacity in vocabulary learning, especially in EFL settings.

According to Azevedo and Cromley (2004), learners with
high self-regulation skills outperform those with low self-
regulation skills when it comes to technology-enhanced learning
space. On the other hand, technology-enhanced learning tools
facilitate such self-regulation skills as goal setting, task-based
strategies, time management, collaborative learning activities,
and self-evaluation (Carneiro et al., 2007; Shea and Bidjerano,
2010; Lai and Gu, 2011; Fathi et al., 2018; Zheng et al., 2018).
Following Chen et al. (2008) and Sha et al. (2012), self-regulated
learning skills and mobile-based technologies are closely
interrelated and promoting either of them can heavily influence
the other one. It is also argued that the flexibility of mobile-
based technologies in delivering content and increasing
motivation and engagement can positively affect students™ self-
regulation (Sung et al, 2015, 2016) which can consequently
raise their self-awareness, self-study behaviour (Kondo et al,
2012), and positive attitudes (Zimmerman and Schunk, 2008;
Ning and Downing, 2010).

The concept of self-regulation is an under-researched concept
in the MALL context (Sha et al., 2012; Hernandez and Rankin,
2015; Garcia Botero et al., 2021). In the EFL context, Chen
et al. (2019), for instance, explored Taiwanese EFL learners
vocabulary learning along with a self-regulation mechanism
through a mobile-assisted application. Adopting an
experimental-control group design, the learners in one group
received an English vocabulary-based application with a self-
regulation mechanism while the other group received English
vocabulary learning application without a self-regulation
mechanism. The findings showed that learners receiving self-
regulated learning had better learning performance
and motivation.

In a similar vein, Barth et al. (2020) exploring Chinese
EFL students™ attitudes and perceptions towards design factors
supporting self-directed mobile-based vocabulary learning, found
that scaffolding in the form of first language translation developed
basic and high-frequency vocabulary learning in mobile learning
environments. The findings further propose that in order to
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move mobile learning to mainstream education, students’ capacity
for self-directed learning need to be enhanced beforehand.
Haq (2019) also indicated that MALL positively influenced
EFL learners’ self-regulated learning strategies. Haq maintained
that there were no differences between self-regulated learning
strategies of EFL learners with different proficiency levels.
Additionally, Garcia Botero et al. (2021) exploring L2 students’
self-regulation in a mobile-based environment using Duolingo,
revealed that students being trained in self-regulation showed
a higher participation in Duolingo and higher test marks in
L2 writing.

PURPOSE OF THE STUDY

As the literature review revealed, mobile-based applications
had positive effects on EFL vocabulary learning attitudes (Wu,
2015; Kurt and Bensen, 2017; Lin and Yu, 2017) and self-
regulatory capacity in EFL vocabulary learning (Chen et al,
2008; Sha et al., 2012; Haq, 2019). However, vocabulary learning
attitudes and self-regulatory capacity in vocabulary learning
have not been explored in quantitative longitudinal research
designs in EFL context (Zhang and Zou, 2020). Given the
fact that L2 learning takes a long time, comprehensive
understanding of L2 processes and changes should be investigated
over time (Ortega and Byrnes, 2009). Therefore, we employed
a quantitative longitudinal research design and adopted
Engestrom’s (1987) activity theory to examine the EFL learners’
longitudinal trajectories and patterns of change for vocabulary
learning attitudes and self-regulatory capacity in vocabulary
learning in a 1-year MALL programme. The reciprocity and
relationship between these two factors were also examined.
Employing quantitative longitudinal research designs have “several
conceptual, methodological, and practical advantages and can
stimulate the development and empirical examination of more
complex questions and models concerning L2 development
over time” (Barkaoui, 2014, p. 65). To accomplish the purposes
of the study, the following research questions are formulated:

1. What are the effects of a 1-year MALL programme on EFL
learners’ vocabulary learning attitudes and self-regulatory
vocabulary learning?

. What are the relationships between EFL learners’ vocabulary
learning attitudes and self-regulatory vocabulary learning?

MATERIALS AND METHODS
Design of the Study

The current study adopted a longitudinal research design to
collect quantitative data about EFL learners’ vocabulary learning
attitudes and self-regulatory vocabulary learning in a 1-year MALL
programme. Caruana et al. (2015) defined longitudinal studies
as continuous or repeated investigations of learners over a long
time without any external influences being applied. Longitudinal
research is believed to provide the researchers with rich data,
since it investigates the participants in a long period of time.

Participants
The participants recruited for the purpose of the present study
were 175 EFL learners (78 males, and 72 females) in the age
range of 16-40, studying in a private English language institute
in Kurdistan, Iran. Convenience sampling method (Dornyei,
2007) was applied to choose the participating learners in the
present study. That is, sample selection followed the researcher/
instructor’s certain practical criteria, like the participants’
“geographical proximity; their “availability at a certain time;
their “easy accessibility; and their “willingness to volunteer” in
the current study (Dornyei, 2007, p. 99). As the researcher was
teaching at that private language institute, selecting the learners,
who were studying at the language institute, was convenient for
the researcher. However, at the beginning 4 months of the study,
36 participants dropped out of the study due to being reluctant
and/or unmotivated to continue the intervention. Thus, 139 EFL
learners, as the total number of participants of this quantitative
longitudinal study, underwent a 1-year MALL programme.
The participants were not at the same English language
proficiency level. Before embarking upon the study, all the
learners had gone through 4-7years of English learning course
in public school; however, some of the participants had
experienced more than 7years due to the additional university
education. As a result, all the learners took full-course placement
test which was designed and validated by the authors. Based
on the test results, the learners were assigned to beginner,
intermediate, or advanced level to cover different coursebooks
of Top Notch Fundamentals, 1, 2, 3, and Summit 1 and 2.
Except for five participants, the rest (N=134) had computer
literacy and they all had access to smart phones. The information
about the participants is provided in more detail in Table 1.

Instruments

Vocabulary Learning Attitude Scale

In order to measure the vocabulary learning attitudes of the
participants in the current study, vocabulary learning attitude
scale (VLAS) developed by Tseng and Schmitt (2008) was

TABLE 1 | Demographic information of the participants.

Frequency Percentage
Gender Female 61 43.8
Male 78 56.9
Total 139 100.0
Age 16-25 103 74.1
Above 25 36 25.8
Total 139 100.0
Computer literacy Yes 134 96.4
No 5 3.5
Total 139 100.0
Smart phone Yes 139 100.0
availability No 0 0.0
Total 139 100.0
Multilingualism Kurdish 137 98.5
Farsi 0 0.0
Kurdish-Farsi 2 1.4
Total 139 100.0
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employed. The scale comprises 10 items, each targeting the
attitude of participants towards their vocabulary retrieval. It
is a six-point Likert scale that range from 1="“strongly agree”
to 6="strongly disagree” in 10-60 score range. The validity
of VLAS was found to be acceptable. Additionally, the internal
consistency of the scale, as measured by Cronbachs Alpha
formula, was reported to be 0.86 in this study.

Self-Regulating Capacity in Vocabulary Learning
Scale

To measure the EFL learners self-regulatory capacity in
vocabulary learning, self-regulating capacity in vocabulary
learning scale (SRCV), which was developed and validated by
Tseng et al. (2006), was employed in the present study. SRCV
includes 20 items with six-point Likert scale which each ranges
from 1="strongly agree” to 6="“strongly disagree”; the scale
is in 20-120 score range. This instrument addresses five subscales
of commitment control (i.e., setting goals for vocabulary learning);
metacognitive control (i.e., keeping concentration on vocabulary
learning); satiation control (i.e., overcoming boredom in
vocabulary learning); emotion control (ie., controlling stress
in vocabulary learning); and environment control (i.e., dealing
with contextual factors effectively). The validity of SRCV was
checked by Tseng et al. (2006) and the results were acceptable.
In addition, the internal consistency of SRCV (i.e., the reliability
of SRCV) was measured through Cronbach’s Alpha the present
researchers and the outcome was 0.85, which was also acceptable.

Procedure

The intervention started at the end of June, 2015 and lasted
at the end of June, 2016. The main coursebooks were Top Notch
and Summit series which were required to be covered during
the 1-year intervention. To homogenise different groups of
learners and place them at their right level of language proficiency,
all the participants were required to take a full-course placement
test. The results were interpreted following the standards of the
language institutes as Al for Top Notch Fundamentals and Top
Notch 1, A2 for Top Notch 2, Bl for Top Notch 3, B2 for
Summit 1, and CI for Summit 2. The participants were then
provided with one of Top Notch coursebooks appropriate to
their proficiency level. Prior to the treatment, SRCV and VLAS
were administered by the researcher/instructor to specify the
learners’ initial level of self-regulation and attitudes towards
EFL vocabulary learning. Next, a set of multiple mobile applications
were integrated into the 1-year MALL programme. At the end
of the 1l-year MALL programme, SRCV and VLAS were
re-administered to collect the second wave of the data.

The Applications Used in the MALL Programme
The list of the language learning applications and their
descriptions employed in the MALL programme is summarised
in Table 2.

The selection of the mobile-based applications presented in
Table 2 was due to their convenient accessibility, their free
charge, the researcher/instructor’s familiarity and previous
experience of using such language learning and mobile-based

applications, and popularity of these applications among the
learners. The following sections explain and exemplify the
mobile-based applications used in the current study.

Merriam-Webster and Longman e-Dictionaries

First, the researcher/instructor decided to apply various dictionary
applications including Longman Dictionary of Contemporary
English and Merriam Webster Dictionary for the learners of
all levels in order to allow them to use the dictionaries for
different purposes. The researcher/instructor explained how to
install the applications and how to look up the words in the
dictionaries via their mobiles. That is, the learners were taught
how to use the dictionaries for word definitions, pronunciations,
part of speech, idioms, and collocations. The learners were
also allowed to use these applications freely inside the class
whenever they deemed them necessary. Upon applying the
words accurately, the researcher/instructor could make sure
that the learners regularly used the dictionaries in and outside
the classroom. In addition, the researcher/instructor regularly
monitored the learners while using the dictionaries.

TABLE 2 | The list of language learning applications and their descriptions.

Name of applications Description

Merriam-Webster and Longman Provide various definitions of a term

e-dictionaries Provide collocations and idioms

Provide British and American
pronunciations

Faster, easier, and better usage and
environment

Provides vocabularies used in
sentences with Persian meaning

Widget of 504 and 1,100 Essential
Words G5

Provides synonyms and antonyms

Reminds automatically to review
vocabularies daily

English songs Improves listening with authentic songs

Provides the meaning of the songs

Evaluates learners’ understanding and
listening with quizzes

Attractive environment for better
confirmation of covered vocabularies
and structures

Provide an interactive atmosphere to
speak

Social network applications

Assimilate synchronous learning
Assimilate asynchronous learning

Games and Puzzles

Beetalk and call recorder Offer a collaborative room to share ideas

Allow learners to record their voice
Provides a picture related to the
meaning of vocabularies

Vocabulary for high school students

Provides pronunciation and synonyms
and parts of speech of vocabularies

Encarta student premium Provides audio and video files

Gives a dictionary of definitions and
thesauruses

Provides lots of authentic materials
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Widget of 504 and 1,100 Essential Words G5

In order to improve the vocabulary knowledge of participants,
the researcher/instructor also provided the learners with different
Widgets of vocabulary expanding applications including 400
Essential Words for Al and A2 levels, 504 Absolutely Essential
Words for Bl and B2 levels, and 1,100 Words for C1 level
learners. By regularly monitoring and asking the learners about
the target words, the researcher/instructor was assured that
the learners regularly checked these vocabularly applications
in and outside the classroom.

English Songs

To make the learning more interesting, the learners at all levels
were introduced to English Songs application, enjoying three
different levels appropriate for elementary, intermediate, and
advanced EFL learners. Each level includes 20 songs allowing
learners to learn more vocabulary in the context of songs
accompanied by having access to the lyrics with Persian
translation provided under each line. The learners could also
access to the list of vocabulary derived directly from the songs.
The researcher/instructor frequently checked the learners’
vocabularly knowledge.

Social Network Applications

To make the courses more communicative, the researcher/
instructor decided to provide the participants with social
network applications, such as Telegram and WhatsApp. In
other words, the main purpose of such applications was to
make the EFL learners much more engaged in their vocabulary
learning. Therefore, the researcher/instructor administered
some groups in Telegram through which the learners could
chat together. The learners were involved in different
discussions by asking and answering questions. The topics
were specified either by the researcher/instructor or by the
learners themselves. Taking part in English discussions in
theses websites was welcomed and encouraged. The group
members were told to feel free to send their messages, ask
their questions, post pictures, send English quotations, and
even share Word of the Day from their e-dictionary
applications. The researcher/instructor was the manager and
one of the members of these groups; as a result,
different activities of the learners were monitored and
checked.

Beetalk and Call Recorder

The learners were also exposed to Beetalk, which is a social
network application, as well as a Call Recorder to record their
voice while they had to make a phone conversation. They
were all supposed to conduct a phone conversation according
to the samples provided in their books and share the recorded
files through Beetalk to get feedback from the researcher/
instructor and their classmates. Each learner made a number
of phone conversations, recorded them, and then shared the
recorded voices with other learners throug Beetalk which
allowed the learners to have more discussions about the recorded
voices, especially about the use of vocabulary.

Afterwards, the learners were provided with MP3 audio
files and audiobooks. There were numerous benefits for mobile
phone-based audiobooks in comparison with their CD-ROM
or cassette counterparts. They displayed a rich auditory context
for the learners with different proficiency levels and in various
contexts. The learners were encouraged to listen to the audio
files through their mobile phones in different situations. Since
they all had access to the pdf files of all stories on the website,
they could enjoy using them whenever they found the MP3
stories unclear. For the purpose of the present study, the
researcher/instructor introduced the learners to four-minute
mp3 stories downloaded from www.americanstoryteller.com.
By regularly asking the learners about the vocabulary and
content of the stories and having further discussions in the
classroom, the researcher/instructor ensured that the learners
listened to the audios outside the classroom and understood
the vocabulary and content as well.

Vocabulary for High School Students

As a part of the programme, Vocabulary for High School Students
application was also provided to all the participants. It is rich
in terms of having various features and providing an appropriate
atmosphere for vocabulary learning. It facilitates learning
vocabulary by main ideas, Anglo-Saxon, Latin, and Greek
prefixes, roots, and other word elements and providing the
EFL learners with accurate pronunciation, English definition
and synonyms, and parts of speech, all of which were presented
in either pictorial or auditory mode. The researcher/instructor
made sure that the learners regularly checked Vocabulary for
High School Students application in and outside the classroom
through monitoring and asking the learners about the words.

Encarta Student Premium

Finally, to enrich the learners’ vocabulary knowledge by presenting
authentic materials, the researcher/instructor decided to install
Encarta Microsoft Student Encyclopedia, which includes templates
and tutorials to help learners do their assignments in Microsoft
Office. Microsoft Office also includes Encarta Premium which
provides encyclopaedia articles, photos and illustrations, videos
and animations, audios, maps, and website addresses. Encarta
Dictionary is another useful feature of Encarta Premium as
it provides thesaurus to find synonyms and antonyms, translations
to translate a word or phrase into another language, as well
as verb conjugation to conjugate verbs. Each session, the
researcher/instructor specified different tasks for learners to
accomplish using Encarta Microsoft Student Encyclopedia. In
the following session, the researcher/instructor asked the learners
about different vocabulary and content of the application to
substantiate that the learners applied the application properly.

Data Analysis

Following McArdle (2001) and Ferrer and McArdle (2010),
we employed latent change score models and used the programme
Mplus 7.11, introduced by Muthén and Muthén (2012), to
measure changes. Based on this model, change is conceptualised
as defining the variables at the second time wave and compare
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them with the sum of the score at the first time wave (McArdle
and Prindle, 2008). Based on this model, change in one variable
can be related to change in another variable (McArdle and
Hamagami, 2001). To address the purpose of this study,
we utilised the bivariate change models which include auto-
regression paths in addition to crossed regression paths from
the variables (i.e., vocabulary learning attitudes and self-regulatory
capacity in vocabulary learning) at Time Wave 1 to the change
score variables, the correlation of vocabulary learning attitudes
and self-regulatory capacity in vocabulary learning at Time
Wave 2, and the correlation of change scores.

To assess goodness-of-fit of the models and the y* value,
root mean square error of approximation (RMSEA), standardised
root mean square residual (SRMR), and comparative fit index
(CFI) were checked. Following Hu and Bentler (1999), the
model is viewed as acceptable at CFI>0.90. In addition, Hu
and Bentler (1999) suggest that for a good fit, SRMR should
not be more than 0.08. Furthermore, RMSEA values <0.06 is
regarded to be of good fit, RMSEA value <0.08 is of fair fit,
RMSEA value between 0.08 and 0.10 is considered mediocre
fit, and RMSEA value >0.10 is regarded as poor fit (Hu and
Bentler, 1999). Table 3 shows the descriptive statistics and
associations of the latent factors in vocabulary learning attitudes
and self-regulation in EFL vocabulary learning.

As shown in Table 3, the variables were correlated significantly
at different time waves. There were positive, medium-sized,
and negative relationships between the variables. However, the
relationship between vocabulary learning attitudes at Time
Wave 1 and self-regulatory vocabulary learning at Time Wave
2 was not significant.

RESULTS

Within-Person Change
According to McArdle and Prindle (2008), factor structure and
longitudinal invariance need to be tested prior to checking the
latent change score models. Univariate latent change score models
of EFL learners vocabulary learning attitudes and their self-
regulatory vocabulary learning were set up to examine the amount
of change in the two variables over time.

In order to investigate vocabulary learning attitude change
over time, a latent change score model was set in which the
overall fit indices of the model turned out to be acceptable

TABLE 3 | Descriptive statistics and latent inter-correlations of variables.

M (latent SD 1 2 3
mean)
Vocabulary 2.23 0.39
attitude 1
Vocabulary 2.52 0.58 0.697
attitude 2
Self- 3.26 0.31 0.472 0.367
regulation 1
Self- 3.37 0.35 0.192 0.276 0.573
regulation 2

(r*1df=1.79, CFI=0.96, RMSEA=0.05, p<0.00). In addition,
the latent change variable mean was significant [M=0.28
(SE=0.03), p<0.00] revealing that there was a significant increase
of vocabulary learning attitudes from Time Wave 1 to Time
Wave 2. Furthermore, vocabulary attitudes at Time Wave 1
with sigma=0.15 (SE=0.02), p<0.00 and the latent change
variable with sigma=0.19 (SE=0.03), p<0.00 indicated a
significant value of variance, reflecting individual differences
both in vocabulary learning attitudes at Time Wave 1 and the
change to Time Wave 2.

Concerning self-regulatory vocabulary learning change over
time, the fit indices of the latent change score model for
self-regulatory capacity in EFL vocabulary learning was
acceptable (y*/df=1.68, CFI=0.94, RMSEA=0.04, p<0.00).
The latent change variable mean was significant [M=0.24
(SE=0.03), p<0.00] indicating an increase of self-regulatory
vocabulary learning from Time Wave 1 to Time Wave 2.
Moreover, there was a significant variance at Time Wave 1
with sigma=0.21 (SE=0.04), p<0.00 and also a significant
variance in the latent change variable with sigma=0.19
(SE=0.02), p<0.00. Therefore, it can be suggested that there
were significant individual differences within the variables
under investigation.

Between-Person Differences in Change
The two univariate latent change score models were integrated
in one bivariate latent curve model to examine the dynamic
relationships of EFL learners’ attitudes towards vocabulary
learning and their self-regulatory vocabulary learning over time.
In this bivariate model, the predictive impact of both variables
at a previous stage (i.e., Time Wave 1) in predicting change
in the other variable can be tested. Moreover, through the
bivariate model, it can be tested if there is a correlation between
both change variables. The fit indices of the bivariate model
were acceptable (y*/df=1.98, CFI=0.95, RMSEA =0.04, p <0.00).
Moreover, the relationship of vocabulary learning attitudes
and self-regulatory capacity in vocabulary learning at Time
Wave 1 was significant and positive (f=0.44 and p<0.00).
The association of change variables was also significant and
positive ($=0.39 and p<0.00). This means that learners who
demonstrated high improvements in vocabulary learning attitudes
had also strong improvements in self-regulatory capacity in
vocabulary learning. This indicated that high levels of vocabulary
learning attitude at Time Wave 1 were related to high levels
of self-regulatory capacity increases over time.

DISCUSSION

Drawing on Engestrom’s (1987) activity theory, the current
study was set to examine the impact of a MALL programme
on EFL learners’ vocabulary learning attitudes and self-regulatory
capacity in vocabulary learning through a quantitative
longitudinal research design. Two latent change score models
and their interrelations were tested in the present study: within-
person changes of vocabulary learning attitudes and self-
regulatory vocabulary learning and between-person differences
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TABLE 1 Profile of the target words.

10.3389/fpsyg.2022.993445

Target words Part of speech Letters Syllables Frequency of occurrence Frequency level
Cognate Noun 7 2 5 13,000
Recast Verb 6 2 11 10,000
Lexical Adjective 7 3 35 8,000
Fallacy Noun 7 3 7 8,000
Syntax Noun 6 2 8 8,000
Scaffold Verb 8 2 37 7,000
Normative Adjective 9 3 6 7,000
Salient Adjective 7 3 9 6,000
Increment Noun 9 3 8 6,000
Holistic Adjective 8 3 5 6,000
FIGURE 1

Research procedures.

Corpus analyses

To begin the data cleaning process, all the lectures were
transcribed using the Dictate function in Microsoft Word.
Non-verbal actions (e.g., cough or laugh) were removed since
they did not contribute to the lexical demand. Following
this was thorough examination of the transcribed lectures to
correct misspelling errors made by the transcription software.
In the current study, Nation’s (2017) British National Corpus
(BNC)/Corpus of Contemporary American English (COCA) 25
1,000-word family lists were utilized, with the supplementary
four lists of proper nouns, marginal words, compounds, and
acronyms. Words that are not found in the wordlists were
classified as off-list words. To comply with the spellings used
in the wordlists, contractions (e.g., shouldn’t or mustn’t) were
written in full form, while hyphenated words (e.g., task-based or
so-called) were de-hyphenated. In the case of spelling (e.g., L-E-
M-M-A), hyphens were removed, but each letter was written
separately (e.g, L E M M A) because it reflected how students
perceived the word being spelled in the lectures. Phonetic
transcriptions such as/s/or/t/were also taken out since students
are likely to recognize them due to their high frequency (Dang
and Webb, 2014). Furthermore, in our corpus, only five phonetic
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transcriptions were found, and thus, the removal of phonetic
transcriptions would not significantly affect the analysis. After
the data cleaning process, the present corpus consists of 128,498
tokens and 3,952 types. The average speech rate of all the lectures
is 140 tokens per minute, which was deemed appropriate for
academic lectures, according to Tauroza and Allison (1990).
Prior to data analysis, all lectures were converted into
text files. Subsequently, AntWordProfiler (Anthony, 2022) was
employed to examine lexical demand of the entire corpus. In
the first round of the data analysis, the program identified new
proper nouns (e.g., Moodle or WeChat) and marginal words
(e.g., ahchoo) that were not listed in the original wordlists.
To ensure a more precise calculation of lexical demand of the
lectures, these words were added to the original wordlists. In the
current study, proper nouns and marginal words were counted
in the analysis of lexical coverage on the assumption that they
pose a slight learning burden on students (Nation, 2006; Dang,
2020). In other words, it was assumed that students would
likely recognize them in lectures. In the case of compounds
and acronyms, our data analysis showed that the present corpus
contains several uncommon compounds (e.g., milestone or
sociocultural) and an array of professional acronyms (e.g., CLT
or CLIL). Hence, they were excluded from the analysis of lexical

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.993445
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Reynolds et al.

coverage on the grounds that students might be unaware of their
meanings. At the same time, the proportions of compounds
and acronyms were found negligible, accounting for 0.4 and
0.14%, respectively, and thus, their exclusion was thought not
to affect the result. Finally, lexical profiling of each lecture was
also reported to provide a more comprehensive picture of lexical
demand across different lectures.

The current corpus is made up of academic lectures. Thus,
we adopted word family as the counting unit in our study since
it is considered as a suitable and useful approach to deal with
receptive knowledge (i.e., listening comprehension) (Nation and
Webb, 2011; Vilkaité-Lozdiené and Schmitt, 2019). Following
this, we counted the frequency of the target words by word
family. In other words, occurrences of all variants of a word
would be counted (Reynolds and Wible, 2014). For example, if
colony occurred 4 times, colonial 1 time; postcolonial 2 times;
colonizing 3 times, the cumulative frequency of occurrence of
the word colony would be 10 times.

Content analysis

Content analysis (Drisko and Maschi, 2015) was used to
analyze the student’s responses to the semi-structured interview
Material).
between co-authors increased the reliability and quality of the

questions (see Supplementary Collaboration
analysis (Robson, 2011). The audio recording of the interview
was transcribed by a research assistant using the Dictate
function in Microsoft Word before the research assistant
corrected transcription errors. This transcript was then further
proofread and corrected by the first and second author. Given
the exploratory nature of this qualitative data, inductive coding
of the interview transcript was completed in four stages. In
stage one, the first and second author became familiar with the
data by reading and rereading the transcript. Then, in stage two,
the second author loaded the transcript into NVivo Software
ver. 1.3.1 to generate initial data-driven codes. In stage three,
the first author verified the codes and suggested changes to the
second author before the codes were finalized and approved
by the first and second author. In the last stage, the codes were

combined to form themes that represented the data.

Results

Our data analysis showed that the majority of tokens (i.e.,
the occurrence of a word), types (i.e., the unique occurrence of
a word regardless of its frequency), and word families (i.e., all
variants of a word) were found in the list of the most frequent
1,000 word families. Specifically, 109,952 out of 128,498 tokens,
1,513 out of 3,952 types, and 710 out of 2,190 word families
come from the 1,000 frequency level list (see Table 2). The
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finding would come as no surprise given the spoken nature of
the current corpus.

In answering RQl, it was found that a vocabulary size
of the most frequent 3,000 word families plus proper nouns
and marginals words allows students to understand 97.49%
of the entire corpus, while they will need to know the most
common 4,000 word families plus proper nouns and marginal
words to comprehend 98.02% (see Table 3). Further analysis,
however, showed variations in lexical demand across individual
lectures (see Supplementary Material). Specifically, to reach
98% coverage, nine lectures required a lexical demand of 3,000
word families, five lectures required a lexical demand of 4,000
word families, ten lectures required a lexical demand of 5,000
word families, and one lecture required a lexical demand of
6,000 word families. There were two lectures (lecture 21 and
lecture 22 in our corpus) for which a vocabulary size of the
most frequent 25,000 word families would only allow for 96—
97% coverage. The reason for this is that our analysis excluded
compounds which happened to account for a high percentage
in these two lectures (3.67% in lecture 21 and 2.15% in lecture
22). Another intriguing finding was that the proportion of
proper nouns were particularly large in lecture 9 and lecture 15,
accounting for 5.52 and 4.18% in turn, as opposed to their low
percentages in the other lectures.

In answering RQ2, the pre-test results showed the student
had receptive form knowledge of four targeted words,
productive meaning knowledge of zero targeted words, and
receptive meaning knowledge of one targeted word. Incidental
vocabulary acquisition gains were calculated by subtracting the
pretest scores from the posttest scores. The student showed
the following gains in lexical knowledge: receptive form for
two words, productive meaning for one word, and receptive
meaning for four words.

Seven themes were generated to answer RQ3. The themes
have been placed into three groupings: the student’s perception
about listening to EMI lectures (see Table 4); the student’s
perceptions about listening to EMI lectures for vocabulary gains
(see Table 5); and the student’s perceived needs and suggestions
for teachers (see Table 6).

The student claimed two benefits of listening to the EMI
lectures. He found the lectures helpful for learning content
knowledge (e.g., “th[e] information . ... in these videos are very
useful .. .. [to] my future .. .. lessons later in the university. . .
Very useful for those who are going to study English education.)
and for gaining vocabulary knowledge (e.g., “I learn[ed] some
English vocabulary terms ... expressions...”). By contrast, he
mentioned six difficulties in listening to the EMI lectures. As his
English lessons in high school differed from the EMI lectures, he
found it difficult to stay engaged while listening to the lectures
(e.g., “one of the difficult[ies] ... is to ... focus on the video for
...anhour .. .). He found his language proficiency and content
knowledge not sufficient (e.g., “I do not understand the content
of [all] those videos ... I [am] aware ... that ... my English is
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not ... good enough to ... understand everything in ... those
videos. ..”), thereby making listening to the lectures difficult for
him. While he claimed to be a highly motivated student, the
potentials of incidental vocabulary acquisition could have been
affected by the reduced attention as well as the lack of content
and vocabulary knowledge.

The student also held an opinion about the language
used by the English native-speaking lecturer. He claimed
that the way that his non-native English-speaking teachers
gave EMI lectures in high school was different from the
way the native-speaking English teacher gave EMI lectures
in the recordings. His high school teachers “tend[ed] to

. say everything in an easier way ... [and] those people
[in the lectures] splo]k[e] in a more difficult way.” He
presented a rather contradictory view of the EMI lectures as

10.3389/fpsyg.2022.993445

containing language that was spoken “in a more difficult way”
but could provide him opportunities to “understand more”
because the lecturer was willing to explain the new concepts
and vocabulary. While he perceived these newly encountered
vocabulary as “professional” they were still considered “difficult”
as he had never heard them before. He would “guess the
meaning from what the person [was] saying, an example
of an incidental vocabulary acquisition strategy. He felt this
strategy was not always effective as applying it only resulted
in his understanding of around 80% of what was spoken in
the lectures. He also shared that his secondary school English
teachers did not prepare him to understand university EMI
lectures. He claimed “the feeling [of listening to the recorded
lectures was] not as familiar as taking lessons in [secondary]
school.”

TABLE 2 Tokens, types, and word families at each word level for the entire present corpus.

Word list Tokens Types Word families

Raw % Raw % Raw %
1,000 109,952 85.57 1,513 38.28 710 32.42
2,000 8,541 6.65 885 22.39 414 18.9
3,000 5,084 3.96 776 19.64 422 19.27
4,000 680 0.53 186 4.71 139 6.35
5,000 757 0.59 99 2.51 78 3.56
6,000 367 0.29 59 1.49 45 2.05
7,000 259 0.2 49 1.24 37 1.69
8,000 96 0.07 32 0.81 29 1.32
9,000 18 0.01 10 0.25 10 0.46
10,000 41 0.03 19 0.48 14 0.64
11,000 47 0.04 15 0.38 14 0.64
12,000 15 0.01 6 0.15 5 0.23
13,000 21 0.02 12 0.3 11 0.5
14,000 21 0.02 7 0.18 5 0.23
15,000 51 0.04 5 0.13 5 0.23
16,000 8 0.01 4 0.1 4 0.18
17,000 37 0.03 5 0.13 5 0.23
18,000 2 0 1 0.03 1 0.05
19,000 0 0 0 0 0 0
20,000 4 0 3 0.08 3 0.14
21,000 0 0 0 0 0 0
22,000 0 0 0 0 0 0
23,000 2 0 1 0.03 1 0.05
24,000 0 0 0 0 0 0
25,000 1 0 1 0.03 1 0.05
Proper nouns 1,589 1.24 145 3.67 129 5.89
Marginal words 90 0.07 10 0.25 8 0.37
Compounds 512 0.4 40 1.01 33 1.51
Acronyms 179 0.14 16 0.4 14 0.64
Oft-list words 124 0.1 53 1.34 53 2.42
Total 128,498 3,952 2,190
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The student held perceptions about listening to EMI lectures
for vocabulary gains. He perceived the lectures as sometimes
enhancing and at other times reducing the opportunities for
incidental learning. He shared his opinion on what variables
might have influenced the uptake of new vocabulary knowledge.
The themes and their corresponding codes are provided in
Table 5.

There were two reasons given for why he learned vocabulary
from listening to the lectures. First, he mentioned that the words
most important to the topic of the lectures were focused on
more by the lecturer so this added attention given to them by
the lecturer left a lasting impression on him. For example, he
shared “another word called Lingua Franca . .. I remember the
meaning . .. treating a language as the first language . . . there is
Hong Kong English or Singapore English . . . I have gained a lot

TABLE 3 Lexical coverage for the entire present corpus (%) with
proper nouns and marginal words.

Word list Coverage at each Cumulative coverage
1,000-word level without with proper nouns and
proper nouns and marginal words
marginal words
1,000 85.57 86.88
2,000 6.65 93.53
3,000 3.96 97.49*
4,000 0.53 98.02°
5,000 0.59 98.61
6,000 0.29 98.9
7,000 0.2 99.1
8,000 0.07 99.17
9,000 0.01 99.18
10,000 0.03 99.21
11,000 0.04 99.25
12,000 0.01 99.26
13,000 0.02 99.28
14,000 0.02 99.3
15,000 0.04 99.34
16,000 0.01 99.35
17,000 0.03 99.38
18,000 0 99.38
19,000 0 99.38
20,000 0 99.38
21,000 0 99.38
22,000 0 99.38
23,000 0 99.38
24,000 0 99.38
25,000 0 99.38
Proper nouns 1.24
Marginal words 0.07
Oft-list words 0.1
Tokens 128,498

2Reaching over 95% coverage, Preaching over 98% coverage.
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more vocabular[y] . .. mostly concept[s].” He was able to recall
several words and concepts that he learned about from listening
to the lectures. He also shared that he was able to pick up the
terms because “the speaker ... explain[ed] the terms or words
very clearly ... [and] it’s very important to make sure that the
students will understand the content.”

The student also shared that he sometimes did not learn new
words from listening to the lectures because the words spoken
were ones he already knew or he felt were not important to
understand the content of the lectures. He would just ignore
them. He explained that “there were words that were difficult,
but I .... d[id] not spend a lot of time or effort to ... get
the[ir] meaning because I th[ought they] were not ... vital to
... understand . . . the topic that [was] being introduced.”

When further queried on what factors might have affected
the incidental learning of vocabulary encountered through
listening to the lectures, he said that incidental learning could

TABLE 4 The student’s perceptions about listening to EMI lectures.

Theme Codes

Benefits of listening to  Content learning

the EMI lectures
Vocabulary gains
Difficulties when Difficulty with engagement while listening
listening to the EMI
lectures

Difficulty in understanding due to a lack of language
proficiency

Difficulty in understanding due to a lack of content
knowledge

Difficulty in understanding due to native speaker lecturer’s
language use

Vocabulary and learning strategy used

Lack of secondary school English training in understanding
EMI lectures

TABLE 5 The student’s perceptions about listening to EMI lectures for
vocabulary gains.

Theme Codes

Possibility for vocabulary Source for vocabulary gains — vocabulary used

gains related to the EMI lecture topics
Teacher talk strategy aided vocabulary gains —
explanations
Reasons for reduced Easier vocabulary used
possibility for vocabulary
gains

Not essential vocabulary for understanding content

The perceived influence Teacher’s explanations

of vocabulary gains

For future study in an EMI environment

For future teaching career
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have been affected by the teacher’s explanations of the unknown
words, whether he felt the unknown words were useful for his
future university studies, and whether the vocabulary would
be useful to his future career goal of becoming a secondary
school English teacher. He explained that if the lecturer did not
“explain very ... comprehensively, [he would] not have a very
good impression about the word.” When he came across words,
especially concepts related to English education, his attention to
the lectures would be heightened as he felt listening to these
particular parts was “getting [him]self more prepared for the
things [he] will learn in the university . . . [and he] might need to
use those concepts or ideas that are introduced in those videos
... when [he] becomes . .. [an] English teacher.”

The student also provided suggestions to both his future
university lecturers and his previous secondary school English
teachers. He provided five pieces of advice for university
lecturers and three pieces of advice to secondary school English
teachers (see Table 6).

The student said that university EMI lecturers should be
aware that the language proficiency “level of students varies.”
This means some students may need more scaffolding than
others to understand the content. This thought caused the
student to consider whether he could have learned more content
knowledge from the lectures if the lectures had been delivered
in Chinese, his first language. He shared that “it might be
more effective ... if ... Chinese [was used] to express the
meaning, because [he] might have a stronger impression and
a better understanding of those vocabulary ... [This] might
make it more ... efficient and more effective. ..”. The student
explained an internal struggle he experienced when thinking

TABLE 6 The student’s perceived needs and suggestions for teachers.

Theme Codes

Suggestions for Consider students’ varied language

university EMI lecturers proficiency levels and needs

Students need to use L1 and
translanguaging in EMI courses

Potential impact of using L1 and

translanguaging in EMI courses

Strategies to aid vocabulary learning -
additional readings and videos

Teacher talk strategies can enhance EMI
learning experience - interaction in the
classroom

Suggestions for Motivate students to learn English
secondary school English

teachers
Raise students’ awareness about university
EMI lectures
Use readings and videos as teaching

materials to prepare students for
university EMI lectures
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about whether English or Chinese should be used in higher
education. He concluded his answer by saying that lectures “in
English will [provide] more improvementin . .. English . .. [and
lectures] in Chinese . . . might not [result in] good English.”

In order to provide students the opportunity to improve
their English through listening to English lectures while also
taking care of content knowledge needs, he suggested university
lecturers could provide additional reading materials and videos
to students to review before listening to lectures. He assumed
that when he took courses in the future that the lectures
would be accompanied by “passage[s] or book[s]” and that he
could “search for the meaning of the words that [he] did not
understand to ... [understand] the content more thoroughly.”
The discussion of what might occur in a future EMI classroom
led to his sharing that he might have learned more vocabulary if
there was interaction among the lecturer and students. For this
study, he only listened to the lectures but in a formal classroom
he would not only listen to lectures but also have the opportunity
to interact with classmates and offer questions to the lecturer for
clarification. He felt that listening to lectures for this study:

. must be more difficult than having lessons in the
classroom because ... I am just receiving things ...
[and] not able to ask question[s]. I [can’t ask] the
speaker to elaborate [on] something or to further explain
something . . . that’s one of the shortcoming[s] of [listening

to] these lectures.

He felt that in the regular classroom, a lecturer would increase
the opportunities for incidental acquisition of vocabulary simply
by allowing students to ask questions.

The student also offered three suggestions to secondary
school English teachers to help prepare students for the
experience of listening to EMI lectures in university. He felt that
by sharing with the students what they are going to experience in
university, the secondary school English teachers could motivate
students to put more effort into their English studies. They could
try to provide them with examples of lectures such as the ones
he viewed so that students would know what to expect and
would not have the same assumptions as he had before this
experience. He felt that this could help “the students’ mindsets
prepare [for] how it will be like in ... the university.” The
teachers could also try to use such materials as the content in
their English classes to gradually get the students familiar with
content learning in English.

Discussion

Our findings showed that a vocabulary size of the most
frequent 3,000 word families plus proper nouns and marginal
words enables students to understand 97.49% of all the present
EMI lectures combined. If they know the most frequent 4,000
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word families plus proper nouns and marginal words, they can
understand 98.02%. However, Dang (2022) found that to reach
98% coverage of EMI lectures, students would need to achieve
knowledge of the most frequent 7,000 word families. Clearly,
there was a huge difference between the lexical demands for
our corpus and the corpus presented in Dang (2022). Such a
difference can be attributed to many factors. First, the size of our
corpus is significantly smaller than the size of the EMI corpus in
Dang (2022), 128,498 and 253,906 words, respectively. Clearly,
the corpus of a bigger size would contain significantly more
new words, resulting in a greater lexical demand, especially at
98% coverage. Secondly, our corpus data is derived from one
single discipline, which is English Language Teaching; however,
the EMI corpus in Dang (2022) consists of various disciplines.
This could account for variations in lexical demand across EMI
lectures of different disciplines. Another potential factor is the
delivery of the lectures. It could be that lexical usage in our
corpus was intentionally modified by the lecturers to facilitate
students’ understanding of the new concepts and ideas. This
helps explain why lexical demand at 98% coverage was found
to be lower in our study compared to what was found in Dang
(2022). Undoubtedly, this claim is tentative, but it provides
an important pedagogical implication in that the analysis of
lexical demand of academic lectures should be contextualized
within a specific classroom. Overall, we want to emphasize that
only through the examination of lexical demand of the lectures
collected in a specific course can we provide students with a
more precise and realistic estimation of how many words they
need to know to reasonably understand the lectures. This is
because lexical coverage of academic lectures can be affected
by various factors, such as the duration of the lectures, the
disciplines, or even the form of delivery.

Variations in lexical demand across individual lectures were
also observed in our study. Specifically, ten lectures required
students to possess a vocabulary size of the most common 5,000
word families to comprehend 98% of the texts, and one lecture
required a lexical demand of 6,000 word families to achieve this
same level of understanding. Pedagogically, we suggest that in
the case of more linguistically complex lectures, teachers should
introduce students to novel words in advance (e.g., having
them do a vocabulary quiz in class or asking them to read the
textbook materials before class). This would maximize students’
understanding of the subject content.

Our study excluded compounds from the analysis of the
lexical coverage of the current corpus on the grounds that
several compounds were found to be advanced lexical items
and could create learning difficulties for students. However,
analysis of individual lectures showed that two out of the
twenty-seven lectures consisted of a high proportion of
compounds. Pedagogically, our finding suggests that in the case
of infrequent compounds, teachers could introduce them to
students beforehand to improve students’ understanding of the
lesson content. Methodically, our finding raises an important
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question in research on lexical coverage, that is, how to best
deal with compounds (e.g., whether to include or exclude them
from the lexical coverage analysis). Cobb (2019) proposed an
interesting approach that compounds should be first broken
down (e.g., shutdown would be broken into shut and down),
and then their pieces will be put back to the wordlists for
analysis. Breaking compounds down, however, would eventually
increase the number of words in the corpus, thus affecting the
calculation of the speech rate. Clearly, more research on how
to effectively deal with compounds in the calculation of lexical
coverage is warranted.

In the case of proper nouns, they are usually included in the
analysis of lexical coverage based on the assumption that proper
nouns pose a slight learning burden on students (e.g., Nation,
2006; Webb and Rodgers, 2009b; Dang, 2020). In our study, the
proportion of proper nouns accounted for 1.24% of the entire
corpus. However, this percentage is immensely large in certain
lectures. Specifically, the proportion of proper nouns is even
higher than the coverage of the 3,000-word level list in lectures
9 and 15. Kobeleva (2012) found that unfamiliar proper names
can significantly affect students’ listening comprehension.
Pedagogically, we recommend that if a particular lecture
contains a large number of unfamiliar proper nouns, teachers
should pre-teach them to aid students’ understanding of the
lectures. Likewise, it might be unreasonable to expect students
without mastery of the most frequent 3,000 words of English
to comprehend lectures from this course. Methodologically, our
study raises an important question as to whether unfamiliar
proper nouns should be included in the calculation of lexical
coverage given that they can pose difficulties to students when
they listen to academic lectures.

The student’s vocabulary knowledge should have provided
him almost 98% lexical coverage of the lectures. This seems ideal
for encouraging incidental vocabulary acquisition; however,
after listening to 15 h and 15 min of lectures, the student
gained receptive knowledge of form for two words, productive
knowledge of meaning for one word, and receptive knowledge
of meaning for four words. These results may seem very modest
but it must be noted that the student is likely to have acquired
knowledge of words that were not targeted in the present
study. Certainly, various factors came into play and affected
the incidental vocabulary learning from listening to academic
EMI lectures. While it is difficult to pinpoint these variables,
frequency of exposure and salience are likely to have contributed
to the incidental acquisition of word knowledge.

Frequency of exposure has been shown to be a robust
predictor of incidental vocabulary acquisition (e.g., Rott, 1999).
The frequency effect seems to have resulted in the student
acquiring the productive knowledge of meaning for one targeted
word (i.e., scaffold). This word was spoken 37 times by the
lecturer, the most frequently spoken among the 10 targeted
words. It is not surprising to have found the student to have only
acquired the productive knowledge of meaning for only one of
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the ten targeted words as productive knowledge is more difficult
to acquire than receptive knowledge (Nation, 2013a). This is
because word details must be attended to when a person speaks
or writes during language production (Webb and Nation, 2017).
As there was no opportunity for the student to use these words
productively during the study, having acquired little productive
knowledge of vocabulary comes as no surprise. The implications
for content teachers is that without a flood of exposure to
unknown words, they should not assume that students will
have the wherewithal to incidentally acquire the knowledge of
unknown words to the point that they can be used productively.
As it might not be feasible for a teacher to increase the frequency
of exposure to the words through repetition in their lectures,
an alternative would be to ensure important words are used
when completing coursework. Having students complete tasks
that require language output (i.e., speaking and writing) will
result in more incidental vocabulary learning than completion
of receptive tasks (i.e., listening and speaking) (Webb, 2005).

The effect that frequency has on the learning of vocabulary
cannot be considered in isolation. The target word lexical was
spoken 35 times by the lecturer; however, the assessments did
not show the student to have acquired productive knowledge
of this word. The word scaffold was spoken in six lectures
and the word lexical was spoken in four lectures. Previous
research has shown that the knowledge of words that are
more evenly dispersed across language input as being more
likely to be incidentally acquired (Reynolds and Ding, 2022).
Furthermore, looking at the occurrences of the word scaffold
show it was spoken by the lecturer most often during lecture
1 (n = 11) and lecture 2 (n = 19) before being spoken again
during lectures 19, 20, 21, and 22. Research has also shown
knowledge of new words are better retained if they are first
presented in a massed learning condition before being followed
up with a spaced learning condition (Uchihara et al, 2019).
This is because the initial massed learning allows language
learners to more easily make a form-meaning connection, the
initial step necessary for vocabulary learning (Nation, 2013a).
Thus, the accumulated effects of frequency, range, and massed
learning followed by spaced learning resulted in the productive
knowledge of meaning for the word scaffold being incidentally
acquired by the student. In contrast, the lecturer spoke the
word lexical for the first time in lecture 17 (n = 2) and not in
a massed learning condition, potentially reducing the chance
for the student to make the form-meaning connection. By
lectures 25, 26, and 27 the word lexical did occur in a massed
learning condition but the study had just ended, eliminating the
possibility of a follow up spaced learning condition.

Language learners often perform better at receptive
knowledge assessments as they only need to recognize a word
passively in language input (Webb and Nation, 2017). This was
also found in the incidental vocabulary acquisition post-test
results of the student. He showed receptive knowledge of form
gains of two words and receptive knowledge of meaning gains
of four words. While the difficulty in productive knowledge
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assessments can partially explain the difference in the incidental
acquisition outcomes between the productive and receptive
assessments, it is likely salience was more influential than
frequency. This is because the frequency of exposure through
the lectures for the acquired words varied considerably. Thus,
it is likely that for one reason or another the incidentally
acquired words were found to be more salient to the student.
Studies involving the incidental acquisition of reading have
found as few as three exposures were needed for incidental
acquisition to occur if the task was found important to the
students (Reynolds, 2015a). Salience can be encouraged in a
number of ways but most likely it was due to the student’s
perception of the importance of the words or the lecturer’s
emphasis or explanation of the words. Another likely possibility
was the context in which the repetitions of the words were very
informative, providing an abundance of explication that allowed
for the learner to pick up the meaning incidentally (Webb, 2008;
Soyoof et al., 2022).

Out of the ten targeted words, eight were explicitly explained
by the lecturers and two were not. The words scaffold and lexical
were spoken by the lecturers 37 and 35 times, respectively.
The assessment results showed the productive knowledge of
meaning of scaffold was incidentally acquired by the student,
but lexical was not. The reason may be that scaffold was
presented as an educational concept that was first defined and
then exemplified. On the contrary, lexical was spoken as a
part of 11 two-word phrases or chunks rather than a single
word, such as lexical demand, lexical coverage, and lexical chunk.
Seven out of 11 of these two-word phrases were not explained
by the lecturers. Accordingly, the increasing exposure to the
word lexical may not have increased the students chance of
incidentally acquiring the word as explanations or definitions
were not provided for many of these two-word phrases. Hence,
even though the exposure through listening to the lectures
was relatively frequent, they may not have been considered as
recurrences of the same word by the student (Reynolds, 2015b).

The EMI lecturers used the following teacher talk strategies
to aid listeners’ understanding of the target words: giving
examples of use, providing definitions, describing scenarios,
providing synonyms, paraphrasing meaning, and highlighting
the purpose of their use. Regarding the quality of explanations
offered by the lecturers, most of the words were explained
with clear definitions and examples, while two words were
only spoken in the lectures without explicit definitions or
examples. Although definitions and examples were used as
supportive strategies for explanations, in some cases, we tend
to feel that overly explaining the words might make simple
concepts complicated. In particular, the lecturers explained
fallacy and recast by providing demonstrations that were lengthy
and potentially construed as difficult to follow, especially for
a first-year first-semester English education major. This might
have reduced the frequency effect and thereby reducing the
likelihood of the student to have incidentally acquired these
words. The implication for content teachers is that quality of
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contexts and introduction of new vocabulary is important for
incidental learning. Teachers are advised to provide high quality
definitions, illustrations, and examples when introducing new
concepts in their lectures.

Although the student reported several difficulties in listening
to the EMI lectures, he also reported the experience as satisfying.
He felt this experience helped prepare him for future content
learning in the university. This result supports Reynolds and
Ding (2022) that reported participants were able to incidentally
acquire vocabulary from completion of a task even when the
task was found to be difficult. The student felt the difficulties
he faced were due to his English proficiency and unfamiliarity
with the course content. A similar situation was reported by Ma
et al. (2022, p. 96) that found “linguistic and content barriers”
prevented Mainland Chinese graduate students studying in
Macau from getting the most from their EMI lectures. These
are examples of barriers that Peng and Xie (2021) claimed
that should be addressed when implementing an EMI policy
in schools. It is necessary for schools in Macau to consider
what types of support they should provide to students in
the period of adjustment as they transition from a non-
EMI to an EMI environment. University lecturers should also
be aware that many of the students may have inadequate
vocabulary knowledge to understand all of their lectures and
should be prepared to provide proper scaffolding to ensure
effective instruction.

The finding that the student was able to incidentally acquire
vocabulary from listening to academic English lectures has given
support to previous findings about the use of academic lectures
as language input for vocabulary learning (Dang et al,, 2022).
The student claimed his interest in the lecture topics and their
relevance to his future studies and work is what really honed
his attention on particular concepts and vocabulary, thereby
inducing a state of incidental learning. He also mentioned
that the difficulty of understanding particular concepts was
reduced by the lecturer’s explanations, thereby highlighting the
importance of providing training to lecturers in how to facilitate
their students’ incidental vocabulary acquisition using relevant
teacher talk strategies (Horst, 2010).

The student’s interview responses highlighted the need
for a bridge between secondary and tertiary education. His
experience in listening to the EMI lectures underscored the
lack of preparation he felt he received from his secondary
school English teachers. If given similar opportunities to listen
to EMI lectures in secondary school, he thought that would
have been a strong motivator for him and his peers to
have paid more attention in English class. Likewise, he felt
his secondary school English teachers could have used some
teaching materials that mimicked those that would be provided
in tertiary education instead of only providing some simple
reading materials or language exercises. He assumed when
formal classroom lecturing occurred in the university that he
would be provided opportunities to interact with his teachers
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and peers. He had the assumption that these interactions would
facilitate the incidental acquisition of vocabulary encountered
in class. His assumption has actually been supported in previous
research by Hong and Basturkmen (2020) that found most LREs
initiated by the students in their study were about field specific
vocabulary. Thus, providing such opportunities to students in
the EMI courses is highly recommended.

While English for academic purposes courses surely can
provide academic support to students, they may not be
enough to properly prepare students for EMI lectures. Candid
explanations regarding the benefits and potential drawbacks
of EMI should be discussed with not only the students but
also the lecturers. Teacher development courses that expound
Macau’s educational context, the status of the English language,
the overview of students’ linguistic knowledge, capacity for EMI
learning, and needs, among others, can allow lecturers to better
facilitate their students’ content learning. Such training can help
maintain quality EMI programs in Macau (Xie, 2021).

Without such open discussions, the student held an
unfounded belief that non-native speakers of English would
provide EMI lectures that were easier to understand than
lectures provided by native speakers of English. He felt non-
native speakers of English are better equipped to understand
the needs of non-native speaking students. For example, he said
they could easily provide on-the-fly first language translations
for unknown words. While limited use of the first language in
EMI lectures could help students understand the content being
delivered (Yu et al,, 2020) and quickly provide translations for
thorny concepts or vocabulary (Jin and Webb, 2020), this is not
an option for lectures that do not share a common language with
the students. Thus, he assumed that native speakers, regardless
of their training, educational backgrounds, or experiences,
would deliver lectures that were more difficult to understand.
The student also struggled with his belief that attending lectures
delivered in English would help improve his English language
but might prevent him from fully understanding the content.

While these are all valid concerns, some of them could have
been alleviated through new student orientation. Therefore, not
only the lecturers should be provided with professional training
but also students should be given proper transitional support
and orientation that ensures they fully understand this new
educational context. These findings coincide with the existing
studies that have found varied forms of student support along
with teacher professional development can lead to successful
EMI educational outcomes (Chen and Kraklow, 2015; Aizawa
and Rose, 2019; Hong and Basturkmen, 2020; inter alia).

Conclusion

The findings of this case study have implications for
Macau higher education. First, the results found a vocabulary
size of the most frequent 4,000 word families plus proper
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nouns and marginals words allows students to understand
98% of the entire corpus composed of lectures from the
Introduction to English Language Teaching course. Similar
techniques could be applied to other content course subjects
besides English language teaching to determine whether mastery
of the most frequent 4,000 word family is also adequate
for comprehension of EMI course lectures given in Macau’s
higher education institutions. While modest, the participant
was able to incidentally acquire vocabulary knowledge from
listening to the lectures. Still, institutions of higher education
in Macau cannot assume students without adequate vocabulary
knowledge will be able to pick up most of this knowledge
incidentally by listening to EMI lectures. As this study’s corpus
analyses show, some of the lectures presented a lexical burden
that might have reduced the likelihood of incidental vocabulary
learning. Instead, teacher talk may need to be adjusted, and
other pedagogical strategies should be applied to increase
the likelihood of incidental learning. To enhance students
content learning and incidental vocabulary acquisition through
the listening to EMI lectures, EMI lecturers are advised to
use varied strategies while explaining the target concepts and
words to students.

The student’s responses to the interview questions resulted
in seven themes related to the experience of listening to
the lectures and the potential for incidental vocabulary gains
from this experience. While at times the student found the
experience of listening to the EMI lectures difficult, he still
felt it was a rewarding experience as it provided him with
an opportunity to prepare for the types of lectures he would
encounter during formal university studies. He did, however,
mention a few unfounded beliefs regarding lectures given by
non-native and native speakers of English. This indicated a need
for orientation training for incoming first year students. There
was also evidence from the interview data that there is a need for
bridging the gap between secondary and tertiary EMI education
through teacher in-service training.

While this case study was able to underscore the importance
of giving due attention to EMI lectures in the Macau educational
context, it was not without its limitations. This case study
drew on the data collected from a single course in one subject
area of higher education. Without corpus analyses having been
conducted on other first year courses in other subject areas,
the present results are most applicable to the subject of English
language teaching at one higher education institution in Macau.
Likewise, only one student was recruited to have his incidental
learning assessed with vocabulary tests and have his perceptions
of the EMI lectures collected through an interview. In addition,
the student only listened to the lectures and did not attend the
lectures as is the case in formal course enrollment. It is likely that
lectures given in a classroom would be attended by students in a
different manner, reducing the ecological validity of the current
case study. A future comparison study of students attending in-
class and out-of-class lectures could be executed to fully assess
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the suitability of this method of collected incidental vocabulary
acquisition data.

The present study was mainly concerned with the potentials
for and the actual incidental acquisition of vocabulary
knowledge from listening to EMI lectures. While the use of
the three vocabulary assessment measures were able to provide
useful information on the student’s acquisition of three aspects
of target word knowledge from listening to the lectures, these
assessments relied on the use of orthographic vocabulary tests
of words encountered through aural input. It would have been
more suitable to have administered the vocabulary assessments
in an aural format rather than a written format (e.g., Ha,
2021, 2022b); however, this route would have also introduced
other potential confounding variables (e.g., pronunciation or
accent of the language spoken on the test). As research has
found a link between aural single-word knowledge and L2
listening comprehension (Cheng et al,, 2022), future research
should look carefully into the possibility of adapting and
validating existing listening vocabulary levels tests for assessing
L1-Chinese learners’ existing English vocabulary knowledge
(e.g., McLean et al, 2015; Ha, 2021, Ha, 2022a). In addition,
researchers should consider development of novel incidental
vocabulary acquisition tests with spoken language that would be
considered as intelligible to the targeted population of students.
If such routes are taken, accent and pronunciation should be
carefully controlled.

We also would like to make it known that we acknowledge
the current debates and the criticisms that have been raised in
the vocabulary assessment literature on the use of particular
vocabulary assessments reliant on the construct of word
family (Stewart et al, 2021; Webb, 2021b); however, we also
acknowledge that some of these arguments are supported with
empirical findings drawn almost entirely from learners with L1-
Japanese backgrounds. Evidence through replicated empirical
studies is indeed needed to determine for certain whether
word form variation from language input can affect vocabulary
acquisition (Reynolds, 2015b; Webb, 2021¢).

Likewise, we also acknowledge the inherent limitations of
multiple choice or matching formats used for data collection
with the standardized and novel assessments in the present
study. However, teachers and researchers alike must make
a balance between practicality and reliability when assessing
vocabulary knowledge (Nation, 2013b). This is exactly what we
have done in the present study. Thus, we highly suggest an
err on caution when criticizing existing tools at the disposal of
vocabulary researchers and instead see whether these criticisms
can be supported from multiple L2 learner populations (see
Snoder and Laufer, 2022 for an interesting study with L1
Swedish learners of L2 English as an example).

As with all studies with a limited sample from a targeted
population, this study’s results are likely to have been biased
and should not be generalized to the entire first year Macau
undergraduate student body. Likewise, only a small number
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Introduction

Vocabulary knowledge is essential in second language (L2)
learning (Barkat and Aminafshar, 2015; Reynolds and Shih,
2019). When learning English as a second language, acquiring
vocabulary is “more important than mastering other language
skills,” such as listening, speaking, reading, and writing (Lukas
et al, 2020, p. 305). This is because vocabulary “acts as the
foundation for learners to communicate” using the language
(Lukas et al., 2020, p. 305). Learning a second language (L2)
involves the learning of thousands of words (Laufer and
Hulstijn, 2001; Nation, 2013a). In order to understand novels,
newspapers, and spoken English, a vocabulary size of “3,000
to 4,000 word families” is needed (Nation, 2013a, p. 14).
Researchers, teachers, and learners are interested in knowing
the most direct route to learn so many words to be able to use
language for these and other purposes.

Learners often engage in different activities and use different
strategies to learn vocabulary. Vocabulary-learning activities are
often compared to determine which activity is most effective.
It is advantageous to learn vocabulary from word cards.
For example, Webb et al. (2020, p. 16) suggested that word
cards lead to “relatively large gains” in vocabulary knowledge
compared to studying word lists. The strength of learning
vocabulary from word cards comes from the fact that this
activity is focused, efficient, and effective (Nation, 2013a).
It is focused because “more attention can easily be paid to
unknown words with the use of word cards” (Reynolds et al.,
2020, p. 3). It is eflicient because a large number of words
“can be learned in a short time” using word cards (Nation,
2013a, p. 439). It is effective because word cards can be
used for both “receptive and productive learning” (Nation
and Webb, 2011, p. 41). Moreover, learners have been shown
to prefer learning vocabulary from word cards compared to
other vocabulary learning activities (e.g., Kuo and Ho, 2012).
Therefore, word cards were chosen as the focus of the synthesis
among a variety of vocabulary learning activities available
to learners.

Although there is generally a consensus that learning
vocabulary from word cards is advantageous, one must
acknowledge other variables could enhance or reduce their
effectiveness. Previous researchers have indicated that many
variables affect vocabulary learning outcomes regardless of the
vocabulary learning strategy employed by learners. For most
intentional vocabulary learning strategies—including the use of
word cards—these include how the strategy is employed (e.g.,
Uchihara et al, 2019) and language learner proficiency (e.g.,
Webb et al., 2020). More specifically for word card use, these
include aspects of word knowledge (e.g., Nation, 2013a, Ch. 11)
and types of word cards (e.g., Chen and Chan, 2019; Reynolds
et al., 2020). Furthermore, word cards can only be effective
when learners have been trained and understand how to use
them (Reynolds et al., 2020). Therefore, these variables should
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be taken into consideration to understand whether word cards
are effective for vocabulary learning.

It is worthwhile to conduct a synthesis of the word card
literature to allow for generalization of the results reported
in primary studies. A synthesis can help us to systematically
review the word card literature, thereby providing a clearer
picture of the overall effectiveness of word cards. Such a result
can be useful for teachers, learners, and researchers, as a
research synthesis can provide clear implications for research
and teaching. Compared to meta-analysis, which “requires strict
inclusion criteria for calculating effect sizes (ESs),” a research
synthesis allows for “more varieties of relevant studies to be
included” (Yang et al.,, 2021, p. 472). Therefore, this study gives
a systematic and comprehensive review on the past research
regarding vocabulary learning from word cards using a research
synthesis methodology.

The current synthesis of primary empirical studies brings
significance to the field of vocabulary learning from word cards
for two main reasons. Firstly, there is growing interest in the
effects that word cards have on vocabulary learning, evident
through the large number of studies published on this topic.
With this large body of research, it is not surprising that some
existing meta-analyses and syntheses also touch on this topic.
For example, Webb et al. (2020) conducted a meta-analysis
to examine the effectiveness of many vocabulary learning
activities including the use of word cards. As a meta-analysis
requires some strict inclusion criteria, many relevant word card
studies had to be eliminated. Similarly, several researchers have
synthesized the word card literature. Unfortunately, their focus
was on synthesizing the literature on one specific type of word
cards rather than all types of word cards (Nakata, 2011; Lin
and Lin, 2019; Ji and Aziz, 2021). Therefore, the previous meta-
analyses and syntheses have not given an exclusive picture of
how word cards lead to vocabulary learning. To fill this gap, this
study adopts an inclusive synthesis approach to examine how the
learners’ use of word cards can lead to vocabulary learning.

Secondly, there are several potential variables that may affect
vocabulary learning from word card use. For example, the
effect of the use of digital word cards has been compared to
paper word cards (e.g., Azabdaftari and Mozaheb, 2012; Chen
and Chan, 2019). Some studies asked learners to self-construct
word cards (e.g., Reynolds et al,, 2020), while other studies
provided word cards to learners (e.g., Oberg, 2011). However,
it appears in the previous literature that researchers have not
considered whether this could influence the effectiveness of
word card use. The use of word cards is most often assumed to
be an intentional vocabulary learning strategy. However, some
researchers have reported to use word cards as an incidental
learning strategy as well (e.g., Reynolds et al., 2020). Researchers
have not considered whether the use of word cards is suitable for
incidental learning. The literature usually suggests that learners
use word cards in a spaced learning condition. However, some
researchers have suggested learners to use massed learning as a
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large number of repeated encounters with the words will occur
(Uchihara et al., 2019). Word cards were also reported to have
been used for different amounts of time in previous studies
(e.g., Webb et al,, 2020). The amount of time spent learning
from word cards might influence vocabulary learning. Moreover,
most of the previous research involved learners at different
levels of proficiency (e.g., Tan and Nicholson, 1997; Nakata,
2008). Different levels of language proficiency might result in
varied amounts of vocabulary learning from word card use. In
this regard, this study extends the discussion of learning L2
vocabulary through the use of word cards and includes potential
variables that may affect the reported effects in the published
word card literature.

Practically, the findings of this synthesis have the potential
to benefit two stakeholders. Firstly, this study provides
some suggestions for researchers who have been investigating
vocabulary learning from word card use. The results can provide
suggestions for a future research trajectory. Secondly, this study
has the potential to provide teachers with advice on how they can
incorporate the use of word cards into their classroom teaching
and skill training for learners.

Literature review

In this section, we review relevant vocabulary, word card,
and theory literature before summarizing existing findings about
the variables of interest to the present synthesis. Doing this helps
to situate the research questions that follow. The results of this
research synthesis builds on the literature that is covered in
this section.

Previous research syntheses on
vocabulary learning from word cards

Previous meta-analysists and synthesists have conducted
research related to English vocabulary learning activities and
examined this field from different perspectives. For example,
Webb et al. (2020) conducted a meta-analysis which focused
on studies investigating “four types of intentional vocabulary
learning activities, including flashcards, word lists, writing and
fill-in-the-blanks” (Webb et al., 2020, p. 1). In their meta-analysis
of 22 studies, Webb et al. (2020) found that “both flashcards and
word lists led to relatively large gains in vocabulary knowledge
while writing and fill-in-the-blanks lead to relatively small gains”
(Webb et al., 2020, p. 19). However, their meta-analysis only
included studies with treatments that lasted up to 1 day, i.e.,
studies with treatments that lasted longer than 1 day were
excluded (Webb et al., 2020). Uchihara et al. (2019) conducted
a meta-analysis which focused on the effects of repetition
on incidental vocabulary learning. In their meta-analysis of
26 studies, Uchihara et al. (2019, p. 559) found that “there
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was a medium effect of repetition on incidental vocabulary
learning.” However, their meta-analysis only included studies
that adopted within participants design, i.e., studies that adopted
between participants design were excluded. Various research
designs deserve investigation, as there are an increasing number
of empirical studies that have included separate groups with
different interventions (Kose and Mede, 2018; Reynolds and
Shih, 2019; Wulandari and Musfiroh, 2020). Both Webb et al.’s
(2020) and Uchihara et al’s (2019) meta-analyses focused on the
form and meaning aspects of word knowledge. Other aspects
of word knowledge should also be given attention by meta-
analysists and synthesists. Other aspects of word knowledge
require more rigid attention in vocabulary learning from word
cards research (Uchihara et al., 2019), as vocabulary learning
involves more than “associating the new words with their
meaning” (Nakata, 2011, p. 20).

Nalkata (2011) conducted a systematic review on digital word
card programs for vocabulary learning. In this systematic review
of 9 digital word card programs, Nakata (2011, p. 17) found
that most digital word card programs “have been developed in
a way that maximize vocabulary learning.” Lin and Lin (2019)
conducted a systematic review and meta-analysis on vocabulary
learning from digital word card use. In their systematic review
and meta-analysis of 33 studies, Lin and Lin (2019) found that
there was a positive and large effect of engagement in activities
using digital word cards on vocabulary learning. Later, Ji and
Aziz (2021) also conducted a systematic review of vocabulary
learning from digital word card use. In their systematic review
of 18 studies, Ji and Aziz (2021) also found that the use of
digital word cards enhanced learners’ vocabulary knowledge.
These previous syntheses and meta-analyses gave insights on the
effects of digital word card use but did not report on paper word
card use or compare digital word cards to paper word cards. It is
necessary to synthesize the studies that used digital word cards
and paper word cards as it is important to see which type of word
cards can result in better vocabulary learning outcomes.

Although previous syntheses have been investigating English
language learning activities, few comprehensive syntheses have
been conducted that focus on the use of word cards for
vocabulary learning. Studies that utilized different research
designs and assessed different aspects of word knowledge should
be included for analysis, as the existing word card research was
implemented in various research designs and assessed various
aspects of word knowledge. In addition, various variables that
might affect the vocabulary learning from word cards should be
extracted from the studies for analysis.

It is evident that there is a growing interest in the effects that
word cards have on vocabulary learning. This is shown from the
number of different syntheses and meta-analyses that have been
conducted on this topic (Nakata, 2011; Elgort, 2017; Lin and
Lin, 2019; Kim and Webb, 2022). There is also a growing body
of studies on word card use (Chen and Chan, 2019; Reynolds
and Shih, 2019; Reynolds et al., 2020). However, the syntheses
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and the meta-analyses have not been very comprehensive in
terms of the aspects of word knowledge assessed and the
types of word cards used. The current synthesis is an attempt
to give a systematic and comprehensive review on the past
vocabulary learning research with a focus on word card use,
hoping to provide some teaching implications and suggestions
for future research.

Theoretical perspectives of vocabulary
learning from word cards

There are several theoretical perspectives that have been
used to frame previous studies. However, the majority of
studies have used the Involvement Load Hypothesis (Laufer
and Hulstijn, 2001), the Pimsleur’s Memory Schedule (Pimsleur,
1967), or the Dual-Coding Theory (Paivio, 1979). The word card
studies included in the current synthesis relied on these theories
for their research designs and interpretations of their results.

Involvement load hypothesis

The use of word cards is regarded as a task that has
high involvement. The Involvement Load Hypothesis (ILH)
is a “task-induced involvement” theory that consists of “three
motivational and cognitive dimensions,” i.e., need, search, and
evaluation (Laufer and Hulstijn, 2001, p. 2). Need is the
“motivational, non-cognitive dimension of involvement” and
refers to “whether unknown words are needed to complete a
task” (Laufer and Hulstijn, 2001, p. 14; Yanagisawa and Webb,
2021, p. 489). Need is absent when an unknown word is not
required (need is 0) (Yanagisawa and Webb, 2021). Need is
moderate when it is “imposed by an external agent” (e.g., the
learners are required to create word cards for teacher selected
words) (need is 1), and it is strong when it is “imposed by
the learners themselves” (e.g., the learners wish to create word
cards for the incidentally encountered unknown words) (need
is 2) (Laufer and Hulstijn, 2001, p. 14; Reynolds et al., 2020;
Yanagisawa and Webb, 2021, p. 489). Search and evaluation
are the “two cognitive dimensions of involvement” (Laufer
and Hulstijn, 2001, p. 14). Search refers to the attempt to
find an unknown L2 word’s form or its meaning (Laufer and
Hulstijn, 2001). Search is absent when the L2 word’s form and its
meaning are provided in a task (e.g., a reading comprehension
task where new words are glossed) (search is 0) (Laufer and
Hulstijn, 2001; Yanagisawa and Webb, 2021). Search is moderate
when the learners need to find an unknown L2 word’s form
or its meaning using external resources (e.g., dictionaries or
teachers) (search is 1), and it is strong when the learners need
to engage in both receptive learning and productive learning
(e.g., looking at the L2 word forms and trying to recall the
L1 translations, and looking at the L1 translations and trying
to recall the L2 word forms on word cards) (search is 2)
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(Reynolds et al., 2020; Yanagisawa and Webb, 2021). Evaluation
involves “the comparison of a given word with other words”
(Laufer and Hulstijn, 2001, p. 14). Evaluation is absent when the
learners do not need to decide which word to use (evaluation
is 0) (Yanagisawa and Webb, 2021). Evaluation is moderate
when it entails recognizing differences between words with a
context provided (e.g., a fill-in-the-blanks task with given words)
(evaluation is 1), and it is strong when a word must be used
in an authentic context (evaluation is 2) (e.g., a composition
writing task using target words) (Laufer and Hulstijn, 2001;
‘anagisawa and Webb, 2021). The strength of the involvement
load can occur in any combination. ILH predicts that “higher
involvement in a word induced by the task will result in better
retention” (Laufer and Hulstijn, 2001, p. 20).

Some researchers used the ILH as a framework for designing
their studies. For studies that used word cards, the involvement
load was calculated as 6 out of a possible 6. For example,
in Reynolds et al’s (2020, p. 5) study, learners were required
to “construct word cards for unknown words encountered
while reading a class textbook.” In Reynolds et al’s (2020,
pp- 5-6) study, need was 2 (as the learners initiated the need
to understand “the unknown words incidentally encountered
during reading class texts”), search was 2 (as word cards were
used for both receptive learning, i.e., the learners recalled the
L1 translations by looking at the L2 word forms, and productive
learning, i.e., the learners recalled the L2 word forms by looking
at the L1 translations), and evaluation was 2 (as the learners
compared “multiple meanings of the words” and used the chosen
word to write a sentence on the word card). However, the ILH
can only suggest the predictability of a task being useful or not
for vocabulary learning. To address the issue of how memory
works in the learning of vocabulary from word cards, the
Pimsleur’s Memory Schedule (Pimsleur, 1967) is more suitable.

Pimsleur's memory schedule

Previous researchers have suggested that the traditional way
of memorizing words lacks scheduled repetition, which would
lead to forgetting (Mondria and Mondria-De Vries, 1994).
Repetition is “essential for vocabulary learning” in a foreign
language (Nation, 2013a, p. 451). Pimsleur (1967) recommended
“a memory schedule” which can be regarded as a guide “for
determining the length of time that should occur between
repetitions” (Kose and Mede, 2018, p. 5). Teachers can follow
this schedule to space the recall of words previously learned
by students. In this schedule, the rationale for determining the
amount of time before recalling previously learned words is that
most of the forgetting occurs after the initial learning of a word
(Kose and Mede, 2018). This forgetting will slow down as time
passes by if the words are periodically encountered (Kose and
Mede, 2018). Pimsleur (1967) suggested how often new words
should be repeated in order to keep them in a person’s memory.
It should be “5s, 255 (5% = 255), 2min (5° = 125s), 10min
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(5% = 6255), and so on” (Nation, 2013a, p- 454). If learners are
provided with opportunities for repetition of new words at the
right time, their memories will be refreshed, and the retrieval of
the words can improve retention.

Some researchers used the Pimsleur’s Memory Schedule
(PMS) (Pimsleur, 1967) as a framework for designing their
studies. For example, Kose and Mede (2018) investigated the
effects of vocabulary learning using digital word cards with
a spaced repetition system following the PMS. By enabling
learners to repeatedly be exposed to the target words at the right
time, the learners in their study demonstrated a high level of
vocabulary acquisition. This is because after the initial learning
of a target word, the forgetting is very fast, but the forgetting on
the second repetition will be slower (Nation, 2013a). Knowledge
of vocabulary decreases less rapidly after each repetition of
target words if the spacing has been increased (Mondria and
Mondria-De Vries, 1994). However, most of the included studies
used increased spacing rather than strictly following the PMS.
However, if studies do not strictly use words cards only with
printed text and instead opt for word cards containing pictorial
elements, then the Dual-Coding Theory (Paivio, 1979) should be
considered to understand how this added multimedia element
affects learning.

Dual-coding theory

It is possible for the use of word cards to “combine
visual and verbal information” to optimize “memorization
of words” (Lavoie, 2016, p. 22). The Dual-Coding Theory
(DCT) (Paivio, 1979) proposed that cognition occurs in
two distinct codes, ie., a verbal code for language, and
a non-verbal code for mental imagery (Sadoski, 2006).
When information is processed through two channels (verbal
and non-verbal) instead of one, learners can “benefit from
an additional or compensatory scaffold that supports L2
vocabulary learning” (Wong and Samudra, 2019, p. 1187).
Visual representations of word meanings, such as pictures or
multimedia, play an important role in vocabulary learning.
In addition, written word forms must also be processed
visually and learned as visible units (Sadoski, 2006). Therefore,
dual coding of word cards might enhance memory recall
of vocabulary.

Previous researchers have used the DCT as a framework
for designing their studies. For example, in Lavoie’s (2016)
group
was compared to a control group. The word cards were

study, the experimental that used word cards
presented with words and pictures to ensure the verbal
and non-verbal information was processed at the same
The in the

learning of new words, demonstrating the additive effects

time. results showed learners progressing
of the two sources of input on vocabulary learning (Lavoie,

2016).
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Aspects of word knowledge

Vocabulary learning is not all or nothing. There are different
aspects of word knowledge. At the most general level, vocabulary
knowledge can be divided into three main categories, i.e.,
“form, meaning, and use” (Nation, 2013a, p. 48). Form refers
to the “spoken form, written form and word parts”; meaning
refers to “the connection between form and meaning, concepts,
references and associations of a word”; and use refers to the
“grammatical functions, collocations and constraints on use of
a word” (Nation, 2013a, p. 539). Each of these aspects of word
knowledge can be assessed productively or receptively. Receptive
and productive vocabulary knowledge refers to the “learning
direction” of vocabulary (Nation, 2013a, pp. 51-52). Productive
knowledge of a word is what a learner “needs to know in order
to use the word while speaking or writing,” while receptive
knowledge is what a learner “needs to know to understand a
word while reading or listening” (Crow, 1986, p. 242).

Table I (Nation, 2013a) lists these aspects of word
knowledge, indicating which ones are well dealt with by learning
form word cards, and which ones are partly dealt with by
this strategy. Ideal learning occurs when vocabulary has been
acquired both receptively and productively. Word cards “can
be used for both receptive and productive learning” (Nation,
2013a, p. 441). For example, if the learners are using bilingual
word cards with the “L1 on one side and the L2 on the other,
“looking at the L1 and trying to recall the L2 form” involves
productive knowledge of form (Nation, 2013a, p. 446; Reynolds
et al,, 2020, p. 5). If the learners are “looking at the L2 and
trying to recall the L1 meaning with the word cards,” it involves
receptive knowledge of meaning (Reynolds et al., 2020, p. 5).

Variables that affect learning from word
cards

Several variables have the potential of moderating the
effectiveness of learning vocabulary from using word cards.
These include the type of word cards used (i.e., paper or digital,
ready-made or self-constructed), word cards used in different
learning conditions (i.e., incidental or intentional, spaced or
massed), period of time they are used, or if they are used by
learners with different language proficiencies.

Paper and digital word cards

Paper word cards are defined as word cards made from
paper-based materials (Nation, 2013a). The emergence of digital
word cards allows learners to learn vocabulary on computers
(Nakata, 2008) or mobile devices (Lai et al., 2020). The use of
digital word cards can arouse learners’ interest in vocabulary
learning (Lin and Lin, 2019) and potentially lead to learning
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TABLE 1 Aspects of word knowledge dealt with by learning from word cards (Nation, 20133, p. 442).

Form Receptive What does the word sound like? '
What does the word look like? vV
Productive How is the word written and spelled? vV
Meaning Receptive What meaning does this word form signal? vV
What is included in the concept? v
Productive What word form can be used to express this meaning? vV
Use Receptive In what patterns does the word occur? v
What words or types of words must we use with this one? v
Productive In what patterns must we use this word? v
What words or types of words must we use with this one? v

v’ v = well dealt with, v = partly dealt with.

gains (Bagoglu and Akdemir, 2010; Azabdaftari and Mozaheb,
2012; Tsai, 2018; Chen and Chan, 2019; Xodabande et al., 2021).

Ready-made and self-constructed word cards
Ready-made word cards, which are prepared by teachers
or bought in stores, are common in the language learning
classroom. For example, McDonald and Reynolds (2021)
presented ready-made cards based on words taken from
storybooks for learners. In addition to using ready-made word
cards, learners can also acquire vocabulary by self-constructing
their own word cards. For example, Reynolds et al. (2020)
required learners to construct 10 word cards for each of the
10 readings in a textbook. Previous researchers have indicated
that learners might have a strong affective bond with self-
constructed word cards (Mondria and Mondria-De Vries, 1994).
It is meaningful to know whether a learner should use self-
constructed word cards or ready-made word cards. As learners
may select the words by themselves for self-constructed word
cards, this selection might affect their vocabulary learning.

Intentional and incidental learning conditions

The two broad approaches to vocabulary learning are
intentional and incidental. Intentional vocabulary learning can
be defined by whether learners know that “they will be tested on
their vocabulary learning” (Webb et al., 2020, p. 2). If learners
know of an “upcoming vocabulary test,” they may “pay special
attention to vocabulary and engage in intentional learning”
(Uchihara et al., 2019, p. 561). Incidental vocabulary learning
is defined as “the learning that emerges through a meaning-
focused comprehension task in which learners are not told of an
upcoming vocabulary test” (Uchihara et al.,, 2019, p. 561). Thus,
learners’ awareness of a future assessment differentiates between
incidental learning, where learners are “unaware of a subsequent
vocabulary test,” and intentional learning, where “they know
they will be tested” (Webb et al., 2020, p. 2).
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Spaced and massed learning conditions

A massed learning condition refers to a learning condition
in which words are repeated “during a single and continuous
period of time,” while a spaced learning condition refers to a
learning condition in which words are repeated “across a period
of time at ever-increasing intervals” (Kose and Mede, 2018, p.
4). Spacing has often been operationalized “within a strictly
controlled laboratory setting” in which learners study individual
L2 words at different time intervals (Uchihara et al., 2019,
p. 574). In this synthesis, the massed learning condition was
operationalized as use of word cards within a single day, while
the spaced learning condition was operationalized as use of word
cards that lasted for more than 1 day (Uchihara et al., 2019).
Previous researchers have examined the effect of spacing on
vocabulary development. For example, Kuo and Ho (2012, p. 36)
found a larger but non-significant effect on vocabulary learning
when word cards were used in spaced learning conditions
compared to massed learning conditions, because the effects of
spaced learning might be reduced by retrieval activities in both
learning conditions.

Time spent learning from word cards

Previous researchers were also interested in the amount
of time that learners spent on learning from word cards
(Webb et al., 2020). In Webb et al’s (2020) meta-analysis of
vocabulary learning activities, results showed that the number of
minutes learners spent per word did not significantly influence
vocabulary learning. In the present research synthesis, time
spent learning from word cards was operationalized as the
number of minutes the learners spent learning vocabulary using
the cards.

Proficiency level of learners
The Common European Framework of Reference for
Languages (CEFR) (Council of Europe, 2001) is “the most
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influential language framework in the field of second language
teaching and assessment” (Fleckenstein et al, 2020, p. 2).
“It describes foreign language competencies in three broad
stages which can be divided into six proficiency levels, i.e.,
A1/A2 for basic users, B1/B2 for independent users, and C1/C2
for proficient users (Fleckenstein et al., 2020, p. 2). Previous
researchers have indicated that more advanced learners usually
acquire more vocabulary than less proficient learners, as greater
L2 knowledge should help learners to understand and use
language (Webb et al., 2020).

Testing vocabulary knowledge

In the previous research investigating the effects of word
card use on vocabulary learning, researchers have used
standardized tests and researcher-constructed tests. These tests
have been used to assess different aspects of vocabulary
knowledge (i.e., receptive and productive knowledge of form,
meaning, and use). In this section, the standardized tests and
the researcher-constructed tests used in these previous studies
are introduced.

Standardized tests

Three main standardized tests have been used in the
published literature. These include the Vocabulary Size Test
(VST) (Nation and Beglar, 2007), the Updated Vocabulary
Levels Test (UVLT) (Webb et al.,, 2017), and the New General
Service Lists Test (NGSLT) (Browne et al., 2013). Table 2
provides example items from these standardized tests.

The VST (Nation and Beglar, 2007) was designed to measure
a learner’s overall English receptive vocabulary knowledge. It is
one of the most popular tests used to measure vocabulary size.
The VST consists of 140 multiple-choice items. It consists of “10
sampled target words from each of the 1,000-level word family”
lists up to the 14,000 level extracted from the “100,000,000 token
British National Corpus” (Reynolds et al., 2020, p. 4). Answering
all items correctly indicates that the test taker knows the most
frequent “14,000 word families” of English (Reynolds et al., 2020,
pp- 4-5).

The UVLT (Webb et al., 2017) allows one to measure the
mastery of vocabulary at different frequency levels. Specifically,
the “first 1,000 most frequent words” of English to the “fifth
1,000 most frequent words” of English are assessed (Webb
et al,, 2017, p. 35). A test taker is presented with 30 questions
per level. A test taker that scores “at least 26/30 (87%) has
achieved mastery of that level” and might then focus on learning
words from the next level (Webb et al., 2017, p. 56). However,
the stricter criterion of 29/30 is recommended for masterly of
the first three (1,000-3,000 word families) levels as those are
commonly accepted as the basis for future vocabulary learning.
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TABLE 2 Standardized tests of vocabulary knowledge.

Type of test Example item

The Vocabulary Size Test (VST) Maintain: Can they maintain it?

(Nation and Beglar, 2007) a. keep it as it is

b. make it larger

c. get a better one than it
d. getit

The Updated Vocabulary Levels Test
(UVLT) (Webb et al., 2017)

_ formal and serious manner
___ winner of a sporting event

___ building where valuable objects
are shown

1. bull

2. champion

3. dignity

4. hell

5. museum

6. solution

The New General Service Lists Test
(NGSLT) (Browne et al., 2013)

Include: We are including it.
a. paying

b. changing

c. adding

d. reading

The NGSLT (Browne et al, 2013) is “a diagnostic
instrument” designed to assess “written receptive knowledge” of
the words on the New General Service List (NGSL) (Stoeckel
et al., 2018, p. 5; Xodabande et al., 2021, p. 100). The NGSL
is comprised of “2,800 high frequency words” and is designed
to “provide maximal coverage of texts for learners of English”
(Stoeckel et al., 2018, p. 5). The test is “a multiple-choice test that
consists of 5 levels, each assessing knowledge of 20 randomly
sampled words from a 560-word frequency based level of the
NGSL” (Stoeckel et al., 2018, p. 5). The first level represents the
most frequent words, the second level represents slightly less
frequent words, and so forth. Answering correctly 16 or 17 items
out of 20 indicates mastery of that level (Browne et al., 2013).

Researcher-constructed tests

Looking at “how well a particular word is known” is called
measuring “depth of knowledge,” while looking at “how many
words are known” is called measuring “breath of knowledge”
(Nation, 2013a, p. 549). Table 3 (Nation, 2013a, p. 442) lists
various aspects of what is involved in “knowing a word” and
provides a corresponding example test item that has been used
in previous research to assess that particular knowledge aspect.

Previous word card research has assessed both receptive
form knowledge and productive form knowledge. Receptive
knowledge of form refers to whether a learner can recognize the
“spoken form of a word, written form of a word, or the parts
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TABLE 3 Researcher-constructed tests of vocabulary knowledge.

10.3389/fpsyq.2022.984211

Example item

Study
Form Spoken Samad and Makingkung (2020)
Written Lukas et al. (2020)
Word parts N/A
Meaning Form and meaning Fukushima (2019)
Concept and referents N/A
Associations Oberg (2011, p. 136)

Use Grammatical functions Alhuwaydi (2020)
Collocations N/A
Constraints on use N/A

(P) Read aloud the word and spell it out loud.

(P) Name the pictures of animals correctly.

N/A

(R) Enter the L1 words after the displayed L2 English words. (P) Enter the L2
English words after the displayed L1 words.

N/A

(R) Many KUT students ____ by bicycle, but some students take the train or bus.
A. stick things together

B. move around something

C. hang out with friends

D. insert into a slot

E. commute to school

F. spend money on

G. recognize a face

H. study mechanical engineering

L. re-charge batteries

J. play video games

(P) Specify the part of speech for words.

N/A

N/A

R, receptive knowledge; P, productive knowledge; N/A, No example item available in the included studies.

in a word” (Nation, 2013a, p. 538). Productive form refers to
whether a learner can “pronounce a word correctly, spell and
write a word, or produce appropriate inflected and derived forms
of a word” (Nation, 2013a, p. 538). For example, Lukas et al.
(2020) assessed the productive knowledge of form by having
learners complete a word dictation task after they were provided
a picture of an animal. Samad and Makingkung (2020) assessed
the productive knowledge of form by having learners read aloud
a word and spell it out loud.

Previous word card research has also assessed both receptive
and productive word meaning. Receptive meaning refers to
whether a learner can “recall the appropriate meaning for a
word form, understand a range of uses of a word and its central
concept, or recall common associations for a word” (Nation,
2013a, p. 538). Productive meaning refers to whether the learner
can “produce an appropriate word form to express its meaning,
use a word to refer to a range of items, or recall a word
when presented with related ideas” (Nation, 2013a, p. 538).
For example, Oberg (2011) assessed the receptive knowledge
of meaning by having learners take a sentence fill-in-the-blank
test (see Table 3). Fukushima (2019) assessed the receptive
knowledge of meaning by asking learners to complete a test that
required them to provide L1 Japanese for displayed L2 English
words. Productive knowledge of meaning was also assessed by
asking the learners to provide L2 English words after L1 Japanese
words were displayed (Fukushima, 2019).
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Previous word card research has assessed both receptive
and productive knowledge of use. Receptive use refers
to whether a learner can “recognize correct uses of a
word in context, recognize appropriate collocations, or tell
if a word is a common, formal, or infrequent word”
(Nation, 2013a, p. 538). Productive use refers to whether
a learner can “use a word in correct grammatical patterns,
produce a word with appropriate collocations, or use a
word at appropriate times” (Nation, 2013a, p. 538). For
example, Alhuwaydi (2020) assessed the productive knowledge
of use by asking learners to specify the part of speech
for words.

Purpose of the study

With a view to broadening our understanding of English
vocabulary learning from word cards, this study attempts
to provide an overview of relevant empirical studies to
identity potential variables that may affect learning from word
cards. The synthesis was guided by the following research
questions (RQs):

RQ 1: What aspects of word knowledge have been
investigated in the published word card research literature?
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RQ 2: Which type of word cards has a larger effect on
vocabulary learning? Digital or paper? Self-constructed
or ready-made?

RQ 3: Which condition has a larger effect on vocabulary
learning? Incidental or intentional? Spaced or massed?

RQ 4: What is the strength of the correlation between the
time spent using word cards and vocabulary learning?

RQ 5: Which
independent, and proficient) can learn the most vocabulary

language proficiency group (basic,

from using word cards?

Methodology

Research synthesis in language learning
research

The primary goal of a research synthesis is to integrate
empirical research findings by “drawing overall conclusions
from many separate investigations that address identical or
related hypotheses” (Cooper, 2017, pp. 170-171). The present
study is a research synthesis of previous vocabulary learning
studies which involve word card activities, attempting to provide
generalizations of the practice of using word cards in L2 English
learning and the effectiveness of word card usage in L2 English
vocabulary development.

A well-designed research synthesis involves seven stages
(Cooper, 2017, pp. 32-36): “(1) formulating the problem;
(2) searching the literature; (3) gathering information from
studies; (4) evaluating the quality of studies; (5) analyzing
and integrating the outcomes of studies; (6) interpreting the
evidence; and (7) presenting the results.” The seven stages for
the current research synthesis are briefly summarized in this
section and more detailed explanations are provided in the
following sections. The first step is to formulate the problem.
In this synthesis, after formulating the five research questions,
the key concepts, constructs, and variables were clearly defined
to distinguish relevant and irrelevant studies. The second step
is searching the literature to identify relevant studies. To
locate potential primary studies related to English vocabulary
learning from word cards, a comprehensive literature search
was conducted in the Web of Science (including SCI-Expanded,
SSCI, AHCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI)
and Scopus databases using search terms related to vocabulary
and word cards. The third step is to gather information from
studies. To identify the studies to include in the present research
synthesis, a set of inclusion and exclusion criteria was applied
to screen the retrieved studies after the literature search. Then,
after applying the inclusion and exclusion criteria, a systematic
coding process was applied using a coding scheme that helped
identify important data for analysis. The reliability of this coding
process was checked before further data analysis. The fourth
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TABLE 4 The key terms used in the database searches.

*word* OR vocab* OR collocation* OR “n
gram*” OR idiom* OR lexic* OR lexeme* OR
“lexical bundle*” OR chunk* OR phras* OR

Search Terms for Vocabulary

pattern* OR formulaic* OR figurative* OR
fixed-frame* OR binomial*
AND

Search Terms for Word Cards wordcard* OR flashcard* OR “word card” OR

“word cards” OR card OR cards

step is to evaluate the quality of studies. In this synthesis, the
Study Design and Implementation Assessment Device (Study
DIAD) was used to evaluate the studies (Cooper, 2017). The
fifth step is to analyze and integrate the outcomes of the primary
studies. Results from the primary word card vocabulary learning
studies were combined, identifying systematic data patterns
regarding the practice of using word cards and its effects on
vocabulary learning development (see Section Results). The
sixth and seventh steps are to present and interpret the results.
This was done through a discussion of this synthesis (see
Section Discussion).

Literature search

To locate potentially relevant studies on English vocabulary
learning from word cards, the following electronic databases
were comprehensively searched: Scopus and Web of Science
(WOS) (including Science Citation Index Expanded, Social
Sciences Citation Index, Arts and Humanities Citation

Index, Conference Proceedings Citation Index—Science,
Conference Proceedings Citation Index—Social Science and
Humanities, Book Citation Index—Science, Book Citation
Index—Social Sciences and Humanities, Emerging Sources
Citation Index). The search covered all document types
including journal articles, conference papers, and book
chapters. The literature search covered the period from 1945
to July 2021. There were no limits on the publication period
for the included studies. All studies were searched and screened
for inclusion within the databases, in order to be as inclusive
as possible.

The key terms related to vocabulary and word cards were
searched in the databases by title, yielding 803 results. A set
of inclusion and exclusion criteria were applied to determine
the studies to be included in the synthesis (see Inclusion
and Exclusion Criteria). Duplicated studies were removed. The
combinations of search terms and Boolean operators (“AND” or

“OR”) used in the database searches are presented in Table 4.
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Inclusion and exclusion criteria

After the initially eligible studies for the synthesis were
identified, they were carefully examined based on a set of
inclusion and exclusion criteria. Studies that were based on
empirical data were included. Besides quantitative empirical
studies, qualitative empirical studies were also included in this
synthesis. In addition, studies that were written in English
were retrieved in this synthesis, as the published studies on
international and English-language journals or conferences were
generally regarded as quality studies. Studies with the following
features were included:

1. The study was based on empirical data.
2. The study was written in English.

Studies with the following features were excluded:

. The study was not related to language learning.

. The study measured non-English language outcomes.
. The study was not related to vocabulary.

. The study participants were non-mainstream learners.

G W N

. The study participants were native English speakers.

The 803 studies potentially eligible for the synthesis were
then reviewed carefully to identify relevant studies based on the
inclusion and exclusion criteria. The titles, abstracts, and full
texts (when necessary) of all retrieved papers were reviewed.
Seven hundred and forty four were excluded based on the
inclusion and exclusion criteria, 26 duplicates were excluded,
and 1 was removed due to an indexing error. Overall, the
search yielded a sample of 32 studies that were included in the
research synthesis. The corresponding full-text documents were
obtained. The database search process is presented in a Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram (Page et al., 2021) in Figure 1.

Coding

While the content of every research synthesis coding guide
will be unique to the research questions asked, there are certain
broad types of information that every synthesist will want
to gather from primary research reports (Cooper, 2017). The
information to include on a coding guide is classified into eight
categories: “(1) the report; (2) the predictor or independent
variables; (3) the setting in which the study took place; (4)
participant and sample characteristics; (5) the dependent or
outcome variables and how they were measured; (6) the type
of research design; (7) statistical outcomes and effect sizes; and
(8) coder and coding process characteristics” (Cooper, 2017, p.
120). In addition, previous research syntheses on vocabulary
learning from word cards coded various variables, including
proficiency level and educational level of learners (Webb et al.,
2020), number of target words (Wright and Cervetti, 2017;
Webb et al., 2020), test timing (Webb et al., 2020) and spacing
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FIGURE 1
PRISMA flow diagram.

(Uchihara et al,, 2019). Therefore, after the 32 studies that
met the inclusion criteria were identified, Cooper’s (2017)
coding suggestions and the coded variables of previous research
syntheses involving word cards were used to develop the coding
scheme for this synthesis.

Specifically, this resulted in seven coding categories: (a)
bibliographic information (e.g., author, year of publication), (b)
learner characteristics (e.g., sample size, proficiency level), (c)
word card characteristics (e.g., origin of word cards, digital
integration), (d) methodological characteristics (e.g., study
design, theoretical perspective), (e) learning conditions (e.g.,
spacing), (f) aspects of word knowledge (e.g., receptive form,
productive form), and (g) results (e.g., mean of experimental
group posttest scores). Supplementary Table I provides a
detailed description of the coding scheme.

Some of the data was not available in the retrieved research,
so the authors of the studies were contacted to request this
information. Additional information was gratefully received
from four authors (Kose and Mede, 2018; Alhuwaydi, 20205
Hidayat and Yulianti, 2020; Xodabande et al., 2021).

To establish the reliability of the coding procedures, 5
studies (15.63%) were randomly selected and independently
coded by a researcher familiar with the process of a research
synthesis. Following Boulton and Cobb’s (2017) approach, the
inter rater reliability was assessed by counting the number
of discrepancies between the two researchers’ coding. The
agreement was found to be 75%. Then, a discussion about the
discrepancies was conducted with the researcher. Another 5
studies (15.63%) were randomly selected from the remaining 27
studies and independently coded, then the agreement was found
to be 93%. Any remaining disagreements were satisfactorily
resolved through discussion, and the coding book was refined
where necessary.
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Evaluation of included studies

The Study Design and Implementation Assessment Device
(Study DIAD) (Cooper, 2017) was applied to evaluate the
included studies. Studies were evaluated with the following four
global questions in the Study DIAD (Cooper, 2017, pp. 170-
171):

1. Fit Between Concepts and Operations: Were the participants
in the study treated and the outcomes measured in a way that
is consistent with the definition of the intervention and its
proposed effects?

2. Clarity of Casual Inference: Did the research design
permit an  unambiguous conclusion about the
intervention’s effectiveness?

3. Generality of Findings: Was the intervention tested on
participants, settings, outcomes, and occasions representative
of its intended beneficiaries?

Could

estimates of the intervention’s impact be derived from

4. Precision of Outcome Estimation: accurate

the study report?”

After detailed evaluation, all 32 included studies were
verified to be quality studies.

Results

Overview of primary studies

This section provides an overview of the 32 primary studies.
the detailed
in chronological order.

Supplementary Table 2 presents information
of these

information, learner characteristics, word card characteristics,

studies Bibliographic
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methodological characteristics and learning conditions are
explained below.

Bibliographic information

In terms of the type of publication, 81% of the studies were
journal articles (k = 26), followed by conference papers (k = 4)
and a book chapter (k = 1). In terms of the country or region,
25% of the studies were from Taiwan (k = 8), 25% were from
Iran (k = 8), followed by Indonesia (k = 4), Turkey (k = 4),
Japan (k = 3), Malaysia (k = 1), Macau (k = 1), Canada (k = 1),
New Zealand (k = 1), and Saudi Arabia (k = 1).

The frequency of year of publication is reported in Figure 2.
Although the literature search covered the period from 1945 to
July 2021, there was only one study (Tan and Nicholson, 1997)
from the 1990s that met the inclusion criteria for the synthesis.
Thirty one out of the 32 studies were published from 2008 to
2021. As shown in Figure 2, 9 studies were published between
2020 and 2021, 5 studies between 2018 and 2019, 4 studies
between 2016 and 2017, 6 studies between 2014 and 2015, 4
studies between 2012 and 2013, 2 studies between 2010 and 2011,
and 2 studies before 2010.

Learner characteristics

In terms of the proficiency level, 53% (k = 17) of the studies
reported the proficiency level of the learners. Among the 32
studies, 25% of the studies involved learners at the B1 level (k
= 8), 12.5% at the Al level (k = 4), followed by B2 (k = 3), A2
(k = 1), Cl1 (k = 1), and none at the C2 level (k = 0). 46.88%
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did not report this data (k = 15). In terms of the educational
level, 93.75% (k = 30) of the studies reported the educational
level of the learners. Among the 32 studies, 31.25% of the studies
involved learners at the university level (k = 10), 28.13% at the
secondary level (k =9), 21.88% at the primary level (k = 7), and
15.63% at the preprimary level (k = 5). 6.25% did not report this
data (k = 2). With respect to L1 backgrounds, 88% (k = 28)
of the studies reported this data. Among these 32 studies, 25%
recruited L1 Mandarin learners (k = 8), followed by Turkish
(k = 5), Indonesian (k = 4), Japanese (k = 3), Farsi (k = 3),
Malaysian (k = 1), Cantonese (k = 1), French (k = 1), Persian (k
= 1), and Arabic (k = 1). 12.5% did not report this data (k = 4).

Word card characteristics

In terms of the origin of word cards, 81.25% of the studies
used ready-made word cards (k = 26), and 18.75% used
self-constructed word cards (k = 6). In terms of the digital
integration, 40.63% of the studies did not use digital word cards
(k=13), 31.25% integrated used a computer program with word
cards (k = 10), and 28.13% used a mobile app with word cards
(k = 9). In terms of the semantic relatedness, 21.88% of the
studies reported the data (k = 7). Among the 32 studies, 18.75%
of the studies used semantic clustering of words (k = 6), 3.13%
used thematic clustering of words (k = 1), and 78.13% did not
report this data (k = 25). With respect to the type of assessed
vocabulary, 69% of the studies reported the data. Among the
32 studies, 46.88% assessed specific vocabulary knowledge (k =
15), 21.88% assessed general vocabulary knowledge (k = 7), and
31.25% did not report this data (k = 10). In terms of the type of
vocabulary test used in previous studies, 90.63% used researcher-
constructed tests (k = 29), followed by VST (k = 2), VLT (k =
1), and NGSLT (k= 1).

Methodological characteristics

In terms of the study design, 71.88% of the studies used
an independent-group pretest-posttest design (k = 23), 18.75%
used a single-group pretest-posttest design (k = 6), followed by
other designs (k = 3). In terms of the theoretical perspectives,
only 9.38% of the studies reported the use of any theoretical
perspective (k = 3) for framing the studies. These perspectives
included the Involvement Load Hypothesis (k = 1) (Laufer
and Hulstijn, 2001), the Pimsleur’s Memory Schedule (k = 1)
(Pimsleur, 1967), and the Dual-Coding Theory (k = 1) (Paivio,
1979). With respect to a control group, 34.38% of the studies had
a control group (k = 11), and 66.63% did not have a control
group (k = 21). In terms of the pretest use, 87.5% conducted
a pretest (k = 28) and 12.5% did not (k = 4). With respect to
the test timing, 100% conducted an immediate posttest (k = 32),
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25% of the studies conducted a delayed posttest (k = 8), and 25%
conducted both (k = 8).

Learning conditions

In terms of the approaches, 96.88% of the studies applied
intentional learning (k = 31), and 6.25% applied incidental
learning (k = 2). With respect to the spacing, 81.25% of the
studies reported the data (k = 26). Among the 32 studies,
75% asked learners to apply spaced learning (k = 24), while
9.38% had learners apply massed learning (k = 3), and 3.13%
investigated both conditions (k = 1). 18.75% did not report this
data (k = 6).

Calculation of effect sizes (ESs)

The studies included in the synthesis were not conducted
with identical research designs, i.e., the included studies could
be single-group pretest-posttest design or independent-groups
pretest-posttest design. Due to the discrepancies in the designs,
the guidelines suggested by Morris and DeShon (2002, pp. 107-
108) and Navarro (2013, p. 382) were followed to calculate the
ESs, as described below.

1. In the single-group pretest-posttest design (formula 1):

_ Meanpost, E — Meanpre, E

ES = 2 2
\/(SDpost, E + SDPre) E)

2. In the
(formula 2):

independent-groups  pretest-posttest  design

S — Meanpost, E — Meanpre - Meanpog, ¢ — Meanpe ¢

SDpre, E SDpre, C

3. In the independent-groups pretest-posttest design (formula
3; when mean and standard deviation of pretest scores are
not available in the published literature):

ES — Meanpost, E — Meanpogt,c
(SDpost, Et SDpost, c)/2

In the above formulas, post = posttest; pre = pretest; E

experimental group; C = control group; SD = standard
deviation. In terms of formula 2 and 3, for independent-
groups pretest-posttest studies that did not include a control
group (e.g., only included two or more experimental groups),
an experimental group, i.e., the least interfering experimental
group, was treated as a control group. For example, Barkat
and Aminafshar’s (2015) study did not include a control group.
In their study, learners were assigned into three experimental
groups, i.e., paper word cards group, digital word cards group,
as well as paper and digital word cards group. In this synthesis,
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only the first two experimental groups in their study were
analyzed, and the second experimental group was treated as a
control group.

It has been recommended by researchers that one study
should ideally provide only one ES (Light and Pillemer, 1984).
As all included studies conducted an immediate posttest, only
immediate posttest scores rather than delayed posttest scores
were extracted for ES calculation in each study. It should also
be mentioned that the included studies did not assess identical
aspects of word knowledge. However, the word knowledge was
assessed sequentially in most studies. To calculate the ESs, the
data of the first receptive knowledge assessment was extracted
from each study to prevent practice effects (i.e., the previous
test could affect the subsequent test performance) and gather
unified data.

Specifically, 78.13% of the studies (k = 25) provided means
and standard deviations needed for the computation of effect
sizes in this synthesis. Conservative estimates of ESs were filled
in for the remaining studies (k = 7) that had missing data, i.e.,
assigning ESs of zero, as minimum treatment effect was assumed
(Light and Pillemer, 1984).

When the ESs were calculated, an effect direction plot, i.e.,
a visual display of non-standardized effects across included
studies, was then generated (Thomson and Thomas, 2013).
In addition, an effect size plot was constructed, i.e., ESs
were categorized by their size and visually presented. This
synthesis method was utilized to answer RQ 2, 3, and 5, which,
respectively, concern the type of word cards used, word cards
used in different learning conditions, and word cards used by
learners with different language proficiencies.

Research question 1: What aspects of
word knowledge have been investigated
in the published word card research
literature?

The first research question concerns the aspects of word
knowledge investigated in the previous studies. To examine what
aspects of word knowledge were investigated by researchers,
29 out of the 32 studies (91%) which indicated the aspect
of word knowledge assessed were included for analysis (Tan
and Nicholson, 1997; Nakata, 2008; Basoglu and Akdemir,
2010; Oberg, 2011; Azabdaftari and Mozaheb, 2012; Komachali
and Khodareza, 2012; Kuo and Ho, 2012; Chien, 2013, 2015;
Nikoopour and Kazemi, 2014; Barkat and Aminafshar, 2015;
Hamzehbagi and Bonyadi, 2015; Ozer and Kogoglu, 2015;
Galedari and Basiroo, 2016; Lavoie, 2016; Aminafshar, 2017;
Saputri, 2017; Wu et al., 2017; Chen and Chan, 2019; Fukushima,
2019; Reynolds and Shih, 2019; Alhuwaydi, 2020; Hidayat and
Yulianti, 2020; Lukas et al., 2020; Samad and Makingkung, 2020;
Waulandari and Musfiroh, 2020; Yiiksel et al., 2020; Xodabande
et al., 2021).
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Firstly, the aspects of word knowledge assessed in each of the
29 studies were coded. Secondly, the frequency of studies that
assessed each aspect of word knowledge (i.e., how many studies
out of the 29 studies investigated the different types of word
knowledge) was calculated. Results are presented in Figure 3.
In these 29 studies, 72.41% assessed receptive knowledge of
meaning (RM) (k = 21), 41.38% assessed receptive knowledge
of form (RF) (k = 12), 27.59% assessed productive knowledge
of form (PF) (k = 8), 20.69% assessed productive knowledge of
meaning (PM) (k = 6), 13.79% assessed receptive knowledge of
use (RU) (k = 4), and 6.90% assessed productive knowledge of
use (PU) (k = 2).

Based on the frequency of studies that assessed each aspect
of word knowledge, most studies assessed receptive vocabulary
knowledge more often than productive vocabulary knowledge.
In addition, knowledge of vocabulary form and meaning were
assessed more often than knowledge of vocabulary use.

Research question 2: Which type of word
cards has a larger effect on vocabulary
learning? Digital or paper?
Self-constructed or ready-made?

The second research question concerns the types of word
cards that were used in the previous studies. To examine the
effects of word card type on vocabulary learning, all 32 studies
that provided the necessary data were analyzed. The digital
integration and the origin of word cards for each of the 32 studies
were coded and their ESs were calculated.

Firstly, results concerning the digital integration showed that
among the studies, 50% of the studies used paper word cards that
did not contain digital integration (k = 16), 31.25% used digital
word cards in a computer program (k = 10), and 28.13% used
digital word cards in a mobile app (k = 9). Digital word cards
(59.38%, k = 19) were used more often by researchers than paper
word cards (50%, k = 16). Specifically, digital word cards in a
computer program (31.25%, k = 10) were used more often than
digital word cards in a mobile app (28.13%, k =9).

Secondly, results concerning the origin of the word cards
showed that among the studies, 81.25% used ready-made word
cards (k = 26), and 18.75% used self-constructed word cards
(k = 6). Among the two word card types, ready-made word
cards were used more often by researchers than self-constructed
word cards.

Thirdly, the effect direction plot was constructed and
visually presented in Table 5. Arrows were used to indicate
reported effect direction (positive effect A, negative effect V, or
no change 4P) (Thomson and Thomas, 2013). Arrows were also
used to indicate sample size (large arrow=sample size equals or
>50, small arrow=sample size smaller than 50) (Thomson and
Thomas, 2013). Among the 32 studies, 75% reported a positive
effect (k = 24) and 25% reported no change (k = 8). There
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was a trend showing most studies that applied the word cards,
either digital or paper, ready-made or self-constructed, showed
a positive effect on vocabulary learning.

Lastly, the effect size plot was constructed, i.e., ESs were
categorized by their size and visually presented in Figure 4.
ESs for these studies were interpreted according to Cohen’s
guidelines, i.e., < .2 is negligible, .2 is small, .5 is medium, and
.8 is large (Larson-Hall, 2010). In terms of digital integration,
studies that used digital word cards showed varied effects, i.e.,
small (17%), medium (11%) and large effects (33%). Studies
that used paper word cards also showed small (17%), medium
(11%) and large effects (50%). In terms of the origin of the word
cards, studies that used self-constructed word cards showed
medium (20%) and large (20%) effects. Studies that used ready-
made word cards showed small (15%), medium (11%) and large
(44%) effects.

Based on the results of the effect size plot, more of the
reviewed studies showed a larger effect for the use of paper word
cards compared to digital word cards. In addition, more of the
reviewed studies showed a larger effect for the use of ready-made
word cards than self-constructed word cards.

Research question 3: Which condition
has a larger effect on vocabulary
learning? Incidental or intentional?
Spaced or massed?

The third research question concerns the learning
conditions that were applied in the previous studies. To
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examine the effects of learning conditions on vocabulary
learning, all 32 studies that provided the data on the approach
(i.e., incidental or intentional learning condition) were analyzed,
then 26 studies (81%) that provided the data on spacing (i.e.,
spaced or massed learning condition) were analyzed (Nakata,
2008; Basoglu and Akdemir, 2010; Azabdaftari and Mozaheb,
2012; Komachali and Khodareza, 2012; Kuo and Ho, 2012;
Chien, 2013, 2015; Nikoopour and Kazemi, 2014; Barkat
and Aminafshar, 2015; Ozer and Kogoglu, 2015; Galedari
and Basiroo, 2016; Lavoie, 2016; Aminafshar, 2017; Saputri,
2017; Wu et al., 2017; Kose and Mede, 2018; Tsai, 2018; Chen
and Chan, 2019; Fukushima, 2019; Reynolds and Shih, 2019;
Hidayat and Yulianti, 2020; Lai et al., 2020; Lukas et al., 2020;
Reynolds et al., 2020; Yiiksel et al., 2020; Xodabande et al., 2021).
The learning approach (i.e., incidental learning or intentional
learning) and spacing (i.e., spaced or massed learning condition)
for each of the studies was coded and their ESs were calculated.

Firstly, the approach results showed that among the 32
studies, 93.75% of the studies was conducted in an intentional
learning condition (k = 30), and 9.38% in an incidental learning
condition (k = 3). An intentional learning condition was used
much more often than an incidental learning condition.

Secondly, the spacing results showed that among the 26
studies, 92.31% of the studies used a spaced learning condition (k
=24),and 11.54% used a massed learning condition (k = 3), and
3.85% used both learning conditions (k = 1). More studies used
a spaced learning condition than a massed learning condition or
both conditions.

Thirdly, the effect direction plot was constructed and
visually presented in Table 6. Among the 32 studies, 75%
reported a positive effect (k = 24) and 25% reported no
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TABLE 5 Effect direction plot for type of word cards (k = 32).

10.3389/fpsyq.2022.984211

Studies Sample size (E/C) Digital integration Origin of word cards Outcomes
Tan and Nicholson (1997) 42 Paper Ready-made a
Nakata (2008) 67/74# Digital (computer program) Ready-made A
Basoglu and Akdemir (2010) 29/29 Paper and digital (mobile app) Ready-made a
Oberg (2011) 28/36# Digital (computer program) Ready-made a
Azabdaftari and Mozaheb (2012) 40/40# Paper and digital (mobile app) Ready-made a
Komachali and Khodareza (2012) 25/25 Paper Ready-made -
Kuo and Ho (2012) 30/30# Paper Ready-made -
Chien (2013) 76 Digital (computer program) Self-constructed <
Nikoopour and Kazemi (2014) 109 Digital (mobile app) Ready-made <
Barkat and Aminafshar (2015) 15/15# Digital (computer program) Ready-made PS
Chien (2015) 64 Digital (computer program) Self-constructed L1 4
Hamzehbagi and Bonyadi (2015) 30/30 Paper Ready-made a
Lavoie (2016) 39/15 Paper Ready-made a
Ozer and Kogoglu (2015) 89 Digital (computer program) Ready-made <
Galedari and Basiroo (2016) 30/30 Paper Ready-made a
Aminafshar (2017) 15 Digital (computer program) Ready-made 14
Saputri (2017) 13 Paper Ready-made a
Wu et al. (2017) 10/10 Paper Ready-made PS
Kose and Mede (2018) 17/17 Digital (mobile app) Self-constructed a
Tsai (2018) 9/9# Paper and digital (mobile app) Ready-made a
Chen and Chan (2019) 48/50 Paper and digital (computer program) Ready-made a
Fukushima (2019) 30 Digital (mobile app) Ready-made a
Reynolds and Shih (2019) 100 Paper Self-constructed A
Alhuwaydi (2020) 42 Digital (mobile app) Self-constructed a
Hidayat and Yulianti (2020) 27/26# Digital (computer program) Ready-made 14
Lai et al. (2020) 38/20 Digital (mobile app) Ready-made a
Lukas et al. (2020) 52 Paper Ready-made A
Reynolds et al. (2020) 50 Paper Self-constructed A
Samad and Makingkung (2020) 20 Paper Ready-made L1 4
Woulandari and Musfiroh (2020) 34/33 Paper Ready-made PS
Yiiksel et al. (2020) 57 Digital (computer program) Ready-made A
Xodabande et al. (2021) 36/19 Paper and digital (mobile app) Ready-made PS

E, experimental group; C, control group. # = an experimental group, i.e., the least interfering experimental group was treated as a control group. a or A- positive effect, ¥ = negative

effect, 4P or 4» = no change. Large arrow = sample size equals or >50, small arrow = sample size smaller than 50.

change (k = 8). There was a trend showing most studies that
applied these learning conditions showed a positive effect on
vocabulary learning.

Lastly, the effect size plot was constructed, i.e., ESs were
categorized by their size and visually presented in Figure 5.
In terms of the approach, the only two studies that used an
incidental learning condition showed negligible effects. Studies
that used an intentional learning condition showed small (13%),
medium (13%) and large (42%) effects. In terms of spacing,
studies that used a spaced learning condition showed small (8%),
medium (17%), and large (42%) effects. All studies that used a
massed learning condition showed large (100%) effects.

Based on the results of the effect size plot, more of the
reviewed studies showed a larger effect for using word cards in
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an intentional learning condition compared with an incidental
learning condition. In addition, more of the reviewed studies
showed a larger effect for using word cards in a massed learning
condition compared with a spaced learning condition.

Research question 4: What is the strength
of the correlation between time spent
using word cards and vocabulary
learning?

The fourth research question concerns the word card usage
time. To examine how time spent using word cards correlates
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FIGURE 4
Effect size plot for type of word cards (k = 32).
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with vocabulary learning, 14 out of the 32 studies (43.75%)
that provided the data on time spent using word cards by the
learners and the posttest mean scores on vocabulary learning
were included for analysis (Tan and Nicholson, 1997; Oberg,
2011; Kuo and Ho, 2012; Galedari and Basiroo, 2016; Wu
et al,, 2017; Kose and Mede, 2018; Tsai, 2018; Chen and Chan,
2019; Fukushima, 2019; Reynolds and Shih, 2019; Hidayat
and Yulianti, 2020; Lukas et al.,, 2020; Reynolds et al., 2020;
Xodabande et al., 2021).

Firstly, the time spent using word cards by the learners and
the posttest mean scores on vocabulary learning were extracted
from the 14 studies. Secondly, the assumptions for Spearman’s
Rho correlation were checked. The first assumption is that
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the data has to be ordinal, interval or ratio, and the second
assumption is that the data has to be monotonically related,
i.e., one variable increases (or decreases), the other variable
also increase (or decreases) (Prion and Haerling, 2014). The
extracted data is ratio, i.e., has a true or meaningful zero. In
addition, the variables have a monotonic increasing relationship.

Thirdly, a Spearman’s Rho correlation was run to determine
the relationship between the time spent using word cards and
the posttest mean scores on vocabulary learning. Spearman’s
rho, 1, for these studies were interpreted according to the
following guidelines: 0 to .2 is negligible, .21 to .4 is weak,
41 to .6 is moderate, .61 to .80 is strong, and .81 to
1 is very strong (Prion and Haerling, 2014). There was a
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TABLE 6 Effect direction plot for learning conditions (k = 32).

10.3389/fpsyq.2022.984211

Studies Sample size (E/C) Approach Spacing Outcomes
Tan and Nicholson (1997) 42 Intentional learning N/A a
Nakata (2008) 67/74# Intentional learning Spaced learning A
Bagoglu and Akdemir (2010) 29/29 Intentional learning Spaced learning a
Oberg (2011) 28/36# Intentional learning N/A a
Azabdaftari and Mozaheb (2012) 40/40# Intentional learning Spaced learning a
Komachali and Khodareza (2012) 25/25 Intentional learning Spaced learning a
Kuo and Ho (2012) 30/30# Intentional learning Massed and spaced learning a
Chien (2013) 76 Intentional learning Spaced learning <
Nikoopour and Kazemi (2014) 109 Intentional learning Spaced learning <
Barkat and Aminafshar (2015) 15/15# Intentional learning Spaced learning -
Chien (2015) 64 Intentional learning Spaced learning <
Hamzehbagi and Bonyadi (2015) 30/30 Intentional learning N/A 012
Lavoie (2016) 39/15 Intentional learning Spaced learning -
Ozer and Kogoglu (2015) 89 Incidental learning Spaced learning <
Galedari and Basiroo (2016) 30/30 Intentional learning Spaced learning a
Aminafshar (2017) 15 Intentional learning Spaced learning L1 2
Saputri (2017) 13 Intentional learning Spaced learning a
Wu et al. (2017) 10/10 Intentional learning Massed learning a
Kose and Mede (2018) 17/17 Intentional learning Spaced learning a
Tsai (2018) 9/9# Intentional learning Massed learning a
Chen and Chan (2019) 48/50 Intentional learning Spaced learning a
Fukushima (2019) 30 Intentional learning Spaced learning a
Reynolds and Shih (2019) 100 Intentional learning Spaced learning A
Alhuwaydi (2020) 42 Intentional learning N/A a
Hidayat and Yulianti (2020) 27/26# Intentional learning Spaced learning (14
Lai et al. (2020) 38/20 Intentional learning Spaced learning a
Lukas et al. (2020) 52 Intentional learning Spaced learning A
Reynolds et al. (2020) 50 Intentional and incidental learning Spaced learning A
Samad and Makingkung (2020) 20 Intentional learning N/A L1 2
Wulandari and Musfiroh (2020) 34/33 Intentional learning N/A -
Yiiksel et al. (2020) 57 Intentional learning Spaced learning A
Xodabande et al. (2021) 36/19 Intentional learning Spaced learning a

E, experimental group; C, control group. # = an experimental group, i.e., the least interfering experimental group, was treated as a control group. N/A = not available in the publication or
from the authors. a or A = positive effect, ¥ = negative effect, 4P or 4 = no change. Large arrow = sample size equals or >50, small arrow = sample size smaller than 50.

positive and weak correlation between the time spent using
word cards and the vocabulary learning outcomes (r;=.396,
p=.161, and n=14). The correlation coefficient value of
.396 confirmed there was a positive and weak correlation
between the two variables, meaning that both variables moved
in the same direction. The p-value of .161 showed that
there was not enough evidence to show the correlation
was significant.
Based on the results of the Spearman’s Rho
correlation, a weak relationship was shown between
time spent using word cards and vocabulary learning
outcomes; however, this relationship was not found to be

statistically significant.

Frontiersin Psychology

147

Research question 5: Which language
proficiency group (basic, independent, or
proficient) can learn the most vocabulary
from using word cards?

The fifth research question concerns the proficiency level of
learners that were assessed in the previous studies. To examine
which proficiency group learned the most vocabulary from using
word cards, 17 out of the 32 studies (53.13%) were included
for analysis (Tan and Nicholson, 1997; Nakata, 2008; Basoglu
and Akdemir, 2010; Oberg, 2011; Azabdaftari and Mozaheb,
2012; Komachali and Khodareza, 2012; Chien, 2013, 2015;
Hamzehbagi and Bonyadi, 2015; Ozer and Kogoglu, 2015; Kose
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FIGURE 5
Effect size plot for learning conditions (k = 32).
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and Mede, 2018; Fukushima, 2019; Reynolds and Shih, 2019;
Alhuwaydi, 2020; Hidayat and Yulianti, 2020; Reynolds et al.,
2020; Yiiksel et al., 2020).

Firstly, the proficiency level in each of the 17 studies was
coded and their ESs were calculated. Secondly, the frequency of
the studies that assessed proficiency level (i.e., how many studies
out of the 17 studies investigated the proficiency level) was
calculated. Results showed that among the 17 studies, 47.06%
involved learners at the B1 level (k = 8), 23.53% at the A1 level
(k=4), followed by B2 (k = 3), A2 (k=1), Cl (k= 1), and none
in the C2 (k = 0). Learners at the Bl level were involved more
often than learners at any other proficiency level.
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Thirdly, the effect direction plot was constructed and
visually presented in Table 7. Among the 17 studies, 70.59%
reported a positive effect (k = 12) and 29.41% reported no
change (k = 5). There was a trend showing most studies that
assessed the proficiency level of learners showed a positive
effect on vocabulary learning. Lastly, the effect size plot was
constructed, i.e., ESs were categorized by their size in terms of
basic (i.e., Al or A2 level), independent (i.e., B1 or B2 level) and
proficient (i.e., C1 or C2 level) level group and visually presented
in Figure 6. In terms of proficiency level of learners, all studies
that assessed basic learners showed negligible effects. Studies that
assessed independent learners showed varied effects, i.e., small
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TABLE 7 Effect direction plot for proficiency level of learners (k = 17).

Studies Sample size Proficiency Outcomes

(E/C)  level of

learners

Tan and Nicholson (1997) 42 Al -
Nakata (2008) 67/74# Bl A
Basoglu and Akdemir (2010) 29/29 Bl a
Oberg (2011) 28/36# B2 -
Azabdaftari and Mozaheb 40/40# Cl PN
(2012)
Komachali and Khodareza 25/25 Bl -
(2012)
Chien (2013) 76 Bl <
Chien (2015) 64 Bl <
Hamzehbagi and Bonyadi 30/30 A2 14
(2015)
Ozer and Kogoglu (2015) 89 Al <
Kose and Mede (2018) 17/17 B1 a
Fukushima (2019) 30 B1 a
Reynolds and Shih (2019) 100 B2 A
Alhuwaydi (2020) 42 B2 VS
Hidayat and Yulianti (2020) 27/26# Al L1
Reynolds et al. (2020) 50 Al A
Yiiksel et al. (2020) 57 Bl A

E, experimental group; C, control group. # = an experimental group, i.., the least
interfering experimental group was treated as a control group. a or A = positive effect,
¥ = negative effect, 4P or 4> = no change. Large arrow = sample size equals or >50,
small arrow = sample size smaller than 50.

(20%), medium (20%) and large (30%) effects. The 1 study that
assessed proficient learners showed a large (100%) effect.

Based on the results of the effect size plot, learners that
were more proficient in English learned more words from
using word cards than those less proficient in English. More
specifically, learners at the proficient level (i.e., C1 or C2 level)
learned the most vocabulary from using word cards, followed by
independent (i.e., B1 or B2 level) learners and finally basic (i.e.,
Al or A2 level) learners.

Discussion

Aspects of word knowledge

The vocabulary assessments used in the reviewed studies
should have assessed the aspects of word knowledge learned
by the learners. As the studies included in this synthesis were
related to the use of word cards, there should have been a
relationship between the assessments in these studies and the
use of the word cards. More specifically, Nation (1982, 2013a)
suggested a simultaneous presentation of the L1 form of a target
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word and its meaning for the first encounter, and then a delayed
presentation when using word cards. This is because a retrieval
of a target word’s form or meaning is necessary for learning
to take place. If word cards were used to learn productive
knowledge of form, i.e., learners looking at the L1 meaning
and trying to recall the L2 written form, it is assumed that the
productive knowledge of form would have been assessed by
the researchers. Alternatively, if word cards were used to learn
productive knowledge of meaning, i.e., learners looking at the L2
written form and trying to recall the L1 meaning, it is assumed
that the productive knowledge of meaning would have been
assessed by the researchers.

Surprisingly, researchers assessed receptive knowledge more
often than productive knowledge in the reviewed studies. This
might be due to two reasons. Firstly, the extent that the
learners engaged in productive learning when using word cards
were limited. Researchers might not have assessed productive
knowledge due to learners not often using the word cards for
productive learning. If word cards were used properly by the
learners, the learning of productive knowledge would occur, as
a retrieval of target words” forms or meanings would take place.
In many of the reviewed studies, it is less certain if the learners
used the word cards in this way, which could be the reason that
researchers did not assess productive knowledge. Only some of
the studies clearly indicated the learners used the word cards for
the learning of productive knowledge (Alhuwaydi, 2020; Lukas
et al., 2020; Yiiksel et al., 2020).

In contrast, some other studies simply asked the learners to
create word cards but gave limited instruction to the learners
on how to use those word cards. For example, in Kuo and Ho’s
(2012) study, learners were presented with the L2 forms of the
target words and were required to write the L1 meanings on the
other side of the word cards. The learners were then required to
share their experience of using the word card strategy in class.
However, it might have been possible that the learners did not
know how to use the word cards properly to do the retrievals.
It should be mentioned that word card creation is not the end
of the learning process. Instead, the key to word card use is for
learners to look at the L2 word or L1 meaning on one side, and
test themselves to see if they can recall the L1 meaning or L2
word on the other side (Komachali and Khodareza, 2012).

There were also studies that engaged learners in picture-
word matching activities, but the number of retrievals were
limited. For example, in Samad and Makingkung’s (2020) study,
learners were required to read the target words on the word
cards, and then match the pictures with the target words by
pasting them in task books. From what was reported in the
article, it seemed the learners did not work any further with
the target words. Likewise, in Oberg’s (2011) study, learners
were presented with L2 forms of the target words and were
required to draw pictures to represent the target words on
the other side of the word cards. Then they required learners
to recall the L1 forms of the target words by looking at the
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FIGURE 6
Effect size plot for proficiency level of learners (k = 17).
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pictures. From what was reported in the article, it appeared that
was where the practice with the target words ended. However,
previous research has suggested that learners should check their
answers rapidly in an easy way by turning over the cards
(Ozer and Kogoglu, 2015). The learners should come back to
the word cards repeatedly, as this process will provide them
with opportunities to encounter the vocabulary (Nation, 2008;
Komachali and Khodareza, 2012).

Many of the studies also seemed to indicate learners only
used the word cards while they were in class. Learners should
also “engage in retrieval activities” outside the classroom in
their spare time (Kuo and Ho, 2012, p. 35), as word cards are
convenient to carry around.

The second reason for productive knowledge being assessed
less often than receptive knowledge is that productive knowledge
is more difficult to assess. Although the creation of a productive
knowledge test is simple, the marking of the test is potentially
difficult. Usually, productive knowledge is assessed through
translation (Kuo and Ho, 2012; Fukushima, 2019). However,
there may be multiple possible translations for a single
target word. Unlike multiple-choice tests, productive knowledge
translation tests do not necessarily have a single answer.
However, even with multiple possible answers, there are still
reliable ways to mark a productive knowledge translation test.
Nation (2013b) suggested setting a way of marking any test, i.e.,
the use of an answer key and a set of rules for dealing with
unusual or unexpected answers should be prepared before the
marking begins. The key and rules for marking could be used by
anyone that is asked to mark such a test. This can provide an easy
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way to mark a productive knowledge test. However, if the target
words are selected by the learners, which often occurs when the
learners are creating their own word cards for the words selected
by themselves, it may be difficult for researchers to anticipate the
words selected by learners. This would prevent the researchers
from being able to create a single key for marking all learners’
assessment outcomes. Therefore, under the circumstances of
learners constructing their own word cards, it may not be
possible to create a productive knowledge test.

Vocabulary form, meaning, and use did not receive an equal
amount of attention from researchers. Most researchers were
interested in assessing form and meaning, possibly because
the initial learning of vocabulary occurs when a form-meaning
connection is made (Nation, 2013a). On the other hand,
vocabulary knowledge of use is a more advanced and complex
aspect of vocabulary knowledge, and many learners may “lack
the opportunities or motivation to use target words” in a short
term study (Yang et al, 2021, p. 479). It is less likely that
vocabulary knowledge of use would have been mastered by
learners and able to be assessed by researchers, that is unless the
study is longitudinal (Nation, 2013a).

Researchers used standardized tests or researcher-
constructed tests as vocabulary measurements. If learners
general vocabulary knowledge was to be assessed, standardized
tests were used by the researchers. Alternatively, if learners’
knowledge of specific lexical items were to be assessed,
researchers constructed special tests for this purpose. It should
be mentioned that most standardized tests used in the previous
studies measured the breadth of vocabulary knowledge, i.e., “the
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vocabulary size of learners” (Azabdaftari and Mozaheb, 2012,
p- 48). It is not surprising that the main standardized tests that
were used in the reviewed studies, i.e., VST (Nation and Beglar,
2007), UVLT (Webb et al., 2017) and NGSLT (Browne et al,,
2013), were all designed to assess learners’ receptive knowledge
of meaning.

These tests were found to possess the characteristics of
reliability, validity and practicality, which are the three major
characteristics of a good test (Nation, 2013b). These tests were
a reliable measure of vocabulary size due to their adequate
sampling of vocabulary items. These tests were valid because
they were measuring what they were supposed to measure, i.e.,
a vocabulary size test should measure learners’ vocabulary size.
These tests were practical because they were easy to administer (a
computer program can be used), easy to mark (layout of the tests
facilitates marking) and easy to interpret (tested words represent
the whole population of words from which they were chosen)
(Nation, 2013b).

Considering the characteristics of reliability, validity and
practicality can also help to explain the researcher-constructed
tests used in the reviewed studies. More specifically, receptive
knowledge multiple-choice tests are often very practical in terms
of marking but could reduce validity, as it should be more
valid for a learner to provide an answer than to choose from
a range of choices (Nation, 2013b). For example, Oberg (2011)
assessed receptive knowledge by having learners take a sentence
fill-in-the-blank test with multiple-choice items given. On the
other hand, productive tests are often valid but somehow not
practical, as this test format might be challenging to mark.
For example, Ozer and Kogoglu (2015) assessed productive
knowledge by having learners write a composition using target
words. Even with the reduction of practicality, it is necessary
to assess learners productive knowledge gains from the use
of word cards. This is because practicality is not as important
as reliability and validity in a test (Nation, 2013b). However,
this lack of practicality could also be the reason that less
productive knowledge tests were used in previous research on
word card use.

Types of word cards

Interestingly, more of the reviewed studies showed a larger
effect for the use of paper word cards compared to digital word
cards. It should be mentioned that the comparison between
paper word cards and digital word cards was an indirect
comparison by looking at the ESs of the particular word card
type used in the studies. More studies showed a larger effect for
the use of paper word cards compared to digital word cards for
two reasons. Firstly, the use of paper word cards might be more
suitable for young learners (Azabdaftari and Mozaheb, 2012).
Paper word cards allow for easier interaction between learners
(Komachali and Khodareza, 2012) and do not necessitate the
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learning of a computer program to use them (Reynolds et al,
2020). The familiarization with digital word cards requires time
and energy, so teachers or technical staff may be needed to
assist the learners to use digital word cards (Azabdaftari and
Mozaheb, 2012). Secondly, most studies compared the use of
paper word cards to other vocabulary learning activities, i.e.,
gesture-based systems (Wu et al., 2017), wordlists (Kuo and Ho,
2012) or a control group without any intervention (Komachali
and Khodareza, 2012), rather than comparing the two types of
word cards. As the use of paper word cards and other activities
mentioned above were quite different, it is not surprising that
paper word cards were found to be more effective than these
other activities. Therefore, the results of this synthesis which
indicated paper word cards were more effective than digital word
cards should be considered with caution.

Certain studies compared the use of digital word cards and
paper word cards. They showed no significant difference in the
effectiveness of these two types of word cards (Oberg, 2011;
Nikoopour and Kazemi, 2014; Chen and Chan, 2019). However,
some studies showed digital word cards had a larger effect than
paper word cards on vocabulary learning (Basoglu and Akdemir,
2010; Azabdaftari and Mozaheb, 2012). Unlike the studies that
investigated paper word cards in comparison to other activities,
these studies compared digital word cards to paper word cards.
Under this circumstance, the use of paper word cards and digital
word cards were two similar types of activities. Therefore, it
is not surprising that there was a non-significant difference
between the use of paper word cards and digital word cards.
However, there still were some studies that showed a larger
effect with the use of digital word cards. For these studies, the
additional affordances of digital media such as incorporating
sounds (Basoglu and Akdemir, 2010; Barkat and Aminafshar,
2015; Fukushima, 2019), animations (Barkat and Aminafshar,
2015; Chen and Chan, 2019) and videos (Chen and Chan, 2019)
could have been the reason for the better learning outcome, even
though previous researchers have suggested that these could be
distractions for learners (Chen and Chan, 2019).

More of the reviewed studies showed a larger effect for
the use of ready-made cards than self-constructed word cards.
Teachers are usually aware of their learners’ proficiencies and
could select target words at an appropriate level of difficulty for
their learners. It is important for learners to focus on learning
vocabulary that is at the right level of difficulty. Learners should
focus on learning the most frequent words in a language first
(Nation, 2013a). In other words, the first 1,000 words should
be learned before the second 1,000 words, and the second 1,000
words should be learned before the third 1,000 words, and so on
(Nation, 2013a). In this regard, if a learner had not mastered the
first 1,000 most frequent words of English, the learner should not
try to learn words from the third 1,000 most frequent words of
English.

Teachers are usually aware of the proficiency level of their
learners, so they may have been in a better situation to select
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the most appropriate target words for learners (Read, 2000).
On the other hand, the self-constructed word cards that were
created by the learners on their own may have contained target
words that were not at the appropriate level, i.e., the words could
have been too easy or too difficult for learners. It could have
been that the learners in the previous studies were not well-
equipped at target word selection. Teachers should give guidance
and training on how to select target words that are appropriate
for learners, because the most frequent words of English need to
be mastered first (Nation, 2013a). It is difficult to know exactly
how the learners used the word cards in the previous research,
as some studies only explained the steps involved in word card
construction (e.g., Chien, 2013) or how the word cards were used
(e.g., Kose and Mede, 2018), but not both. Overall, it is difficult to
determine the difference in the effectiveness of ready-made word
cards and self-constructed word cards, as none of the included
studies compared these two types of word cards.

Use of word cards

Learning conditions

More of the reviewed studies showed a larger effect for
using word cards in an intentional learning condition compared
with an incidental learning condition. However, only 2 of the
32 studies used an incidental learning condition (Ozer and
Kogoglu, 2015; Reynolds et al., 2020). Therefore, it is premature
to conclude that the intentional learning condition would benefit
vocabulary learning more than the incidental learning condition
when using word cards. It is not surprising that most of the
studies used an intentional learning condition as the use of word
cards is an intentional learning strategy (Nation, 2013a). Unless
the use of the word cards was manipulated by the researchers to
create an experiment in incidental learning, it was less likely that
use of word card could result in incidental learning.

Although word cards are usually an intentional learning
strategy, they can be used for incidental learning purposes. This
is important because intentional and incidental learning should
complement each other (Nation, 2013a). For example, a learner
who reads an article incidentally could come across an unknown
word and then record that word on a word card for later review
(Reynolds et al., 2020). Except for the first few thousand most
common words of English, most vocabulary should be learned
incidentally (Lin and Lin, 2019). After a mastery of these most
frequent words using intentional learning strategies, the learner
can work on increasing their vocabulary size with incidental
vocabulary learning strategies (Lin and Lin, 2019).

Interestingly, more of the reviewed studies showed a larger
effect for using word cards in a massed learning condition
compared with a spaced learning condition. A teacher who
trains learners on how to use word cards usually tells the learners
to use the word cards in a spaced learning condition (Kuo and
Ho, 2012). However, previous research has suggested that when
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new words are first introduced to learners, a massed learning
condition may be more effective (Uchihara et al., 2019). During
this initial learning, learners should work with the word cards
in a massed learning condition because that will result in a large
number of repeated encounters with the words (Uchihara et al.,
2019).

There were still certain studies that found spaced learning
led to better but non-significant differences than massed
learning (Kuo and Ho, 2012). Thus, spaced learning could still
potentially be more effective than massed learning. However,
it could be that learners should use massed learning initially
and then follow up with spaced learning. Moreover, previous
researchers have suggested to increasingly spread out the
meetings with newly learned words using a distribution schedule
where the repetitions become increasingly further apart (Nation,
2008). Revisiting of previously learned words can strengthen
retention of vocabulary knowledge (Nation, 2008).

Time spent learning form word cards

A positive non-significant weak correlation was found
between the time that learners spent using word cards and their
posttest vocabulary scores. The positive relationship suggested
that the more time learners spent on vocabulary learning from
word cards, the more vocabulary they learned. There might
be two reasons for the statistically insignificant result. Firstly,
there were only 14 studies that provided necessary data that
could be extracted for analysis in this synthesis. The relatively
small sample size might increase variability, which resulted
in a statistically non-significant correlation. Secondly, the lack
of a meaningful relationship between the learning time and
vocabulary learning may be due to the “limited ability of certain
learners to learn effectively” from word cards (Nakata, 2008, p.
3). Even though certain learners spent more time, if they did
not use the time efficiently, they might not learn no matter how
much time they spent.

Although the correlation was not statistically significant,
there is research that has indicated more time spent on using
word cards results in more vocabulary learning (Webb et al,
2020). It should be mentioned that what is more important than
the overall amount of time that learners spend using the word
cards is probably how they use those word cards. For example,
learners should be repeatedly coming back to words instead of
meeting them all at once, which is often referred to as spaced
learning (Nation and Webb, 2011; Nation, 2013a).

Another issue that was unclear in the previous studies was
whether the words that the learners worked on were semantically
related or not. Previous researchers showed that when learners
worked with a new group of words that are semantically related
to each other, it could be more difficult to acquire them rather
than if these words were not semantically related to each
other (Tinkham, 1997; Nation and Webb, 2011). When learners
are trying to learn a set of semantically related words, they
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will confuse words that are too similar, which could increase
the learning difficulty (McDonald and Reynolds, 2021). In
contrast, if the words are not related to each other or organized
thematically, it may lead to a better learning outcome. This
is because differences between lexical items facilitates learning
(McDonald and Reynolds, 2021).

Learner proficiency

Learners at the proficient level (i.e., C1 or C2 level) learned
the most vocabulary from using word cards, followed by
independent (i.e., Bl or B2 level) learners and finally basic
(i.e., A1 or A2 level) learners. In other words, learners that
were more proficient in English learned more words from
using word cards than those less proficient in English. There
is a possibility that learner proficiency has a moderating effect
on vocabulary learning. Previous researchers have indicated
that vocabulary development progresses differently for learners
at different proficiency levels (Elgort, 2017). However, it is a
relatively under-researched area in the word card literature, as
only one of the included studies involved learners at different
proficiency levels in a single study (Tsai, 2018). Tsai (2018)
found that the learners at the higher proficiency level had
more effective learning outcomes than learners at the lower
proficiency level.

Language proficiency could be related to the amount of
effort needed to invest in the learning task. Learners with
lower proficiencies might have to work very hard to learn,
which they might consider as a time-consuming task (Elgort,
2017). However, it might be easier for learners with higher
proficiencies to gain more vocabulary knowledge, so they might
be more willing to invest more time in learning. More proficient
learners have more autonomy to take better charge of their
learning (Lin and Lin, 2019), and therefore may be more
skillful in vocabulary learning using word cards (de Vos et al.,
2018). For example, in a study conducted by Azabdaftari and
Mozaheb (2012), proficient learners used the word cards both
inside and outside the classroom. This may have allowed them
to devote more attention to unknown words and may have
increased the potential for vocabulary learning. Learners with
lower proficiency might stop using the word cards when class
is over, even if they are encouraged to use word cards outside
of class.

Conclusion

Limitations
Although this synthesis uncovered some interesting

findings, some limitations must be discussed. Firstly, a literature
search was only conducted in Scopus and WOS (including
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SCI-Expanded, SSCI, AHCI, CPCI-S, CPCI-SSH, BKCI-S,
BKCI-SSH, ESCI). Thus, the coverage of the synthesis is limited
to these databases.

Secondly, this synthesis only included published research.
Peer-reviewed studies were selected for review to ensure quality,
but this opens up the possibility of publication bias.

Thirdly, a synthesis method was adopted to visually present
the effect sizes. The studies included in the synthesis were
not implemented with totally identical research designs and
did not assess the same aspect of word knowledge. Although
ESs were calculated for each included study, we did not look
at the significant differences between moderating variables.
Instead, the effect direction plots and effect size plots (ESs were
categorized by their size) were presented. We took this approach
which was different from what would be done with meta-
analyses in order to be able to include more primary studies in
this synthesis.

Finally, only the immediate posttest data was used for ESs
analysis. We only looked at the immediate posttest data because
all primary studies provided this data. Therefore, the long-
term effects of vocabulary learning from word cards were not
investigated in this synthesis. With these limitations in mind, the
research implications and teaching implications of the current
study results are reported below.

Research implications

One suggestion for future research is that learner proficiency
should be reported. Fifteen of the 32 included studies (46.88%)
did not report the proficiency level of the learners. It is difficult to
interpret the results of studies that do not clearly describe learner
proficiency. Due to the uncertainty of learner proficiency, it
is also difficult to conclude whether the vocabulary learning
reported in such studies can be generalized to certain learner
populations. In addition, learners at different proficiency levels
can be recruited for future studies. These studies could compare
the effects of word card use on basic, independent, and proficient
learners’ vocabulary learning.

Another suggestion for future research is that appropriate
tests should be adopted to test vocabulary learning performance.
For example, future researchers can adopt more standardized
tests or report the reliability for researcher-constructed tests.
Since most of the included studies that used researcher-
constructed tests did not provide any reliability measures for the
tests, the effects of the word card intervention reported in the
studies is questionable. In addition, productive tests should be
used for testing learners’ vocabulary knowledge gained from the
use of word cards, as productive knowledge production should
have taken place during word card use.

Future researchers can also compare the effectiveness of
ready-made word cards and self-constructed word cards, as
none of the reviewed studies compared the effect of these two
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types of word cards. In other words, the effects of both types of
word cards had been studied separately but were not compared
in a single study.

Another interesting area for future research may be to
investigate the learning of different aspects of word knowledge.
In this synthesis, most studies started with receptive knowledge
in their vocabulary assessments. To prevent practice effects, i.e.,
previous tests could affect subsequent test performance, so the
scores of the first receptive knowledge assessment in each study
were extracted for analysis. This synthesis provides a certain
understanding of how receptive knowledge of form and meaning
can be acquired through the use of word cards. However, we are
less certain of the effects of the variables in the current synthesis
have on other aspects of word knowledge acquired through the
use of word cards. As more time may be needed to develop
vocabulary knowledge of use, future longitudinal studies can be
conducted to address this gap in the literature.

Teaching implications

A teacher that decides to incorporate the use of word cards
inside or outside their language classroom should take the
following into consideration. Whether using digital or paper
word cards, teachers should spend adequate time providing
guidance to learners on how to use word cards properly
(Chen and Chan, 2019). Some digital programs could offer
teachers some affordances such as ready-made word banks and
streamlined use of the word cards. If a teacher chooses to use
digital word cards, large screen tablets or computer should be
used, because they can provide a better learning experience.
While the synthesis did not aim to investigate how to use digital
word cards for better learning outcomes, teachers who plan
to use digital word cards should consider the screen size in a
computer program or a mobile app. This is because previous
researchers (Jiand Aziz, 2021) indicated that learners might have
difficulty leaning vocabulary on devices with limited screen sizes.

For some learners, self-constructed word cards can save
teacher planning time (Reynolds et al., 2020), but require proper
guidance before learners begin constructing the word cards
(Reynolds and Shih, 2019) and additional checks afterwards
by teachers (Reynolds et al., 2020). For self-constructed word
cards, teachers should guide the learners in target word selection,
especially for those who have just received training on how to use
word cards.

A teacher should consider encouraging different learning
conditions when learners are using word cards. Intentional
learning of vocabulary using word cards is very effective, but
teachers can also consider asking learners to use word cards
for new words they have incidentally encountered through
engagement in other non-language learning tasks, such as
reading, watching videos (Lin and Lin, 2019), or classroom
discussion (Uchihara et al., 2019). Teachers should stress the
importance of when spaced and massed learning should be

Frontiersin Psychology

154

10.3389/fpsyq.2022.984211

applied to word card use. Teachers can encourage learners to
use massed learning when they work with new words at the
beginning, and use spaced learning later on. Learners also need
to be reminded to use the word cards frequently throughout the
day. Many of these guidelines for using word cards have also
been incorporated into certain digital apps. However, if a teacher
suggests digital apps to learners, the teacher should make sure
the digital apps possess these qualities before recommending
them to learners.
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