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Mobile-assisted focus on forms in
English for academic purposes
Instruction: Investigating the
Impacts on learning academic
words

Ismail Xodabande ®*and Tahereh Boroughani?

!Department of Foreign Languages, Kharazmi University, Tehran, Iran, ?College of Education and Human
Development, Texas A&M University, College Station, TX, United States

Focus on forms (FonFs) is a pedagogical approach in Instructed Second Language
Acquisition (ISLA) that emphasizes students’ conscious and direct attention to
learning target language features in isolation and outside their meaningful context.
FonFs has been employed extensively in foreign language vocabulary instruction,
and earlier studies reported positive results for such interventions. The present
study investigated mobile-assisted FonFs in the context of English for Academic
Purposes (EAP) to address the vocabulary learning needs of Iranian EFL students
and examined developments in receptive and productive knowledge of academic
words. In doing so, the participants in the experimental learning condition (N =22)
were exposed to academic vocabulary using digital flashcards on their mobile
phones, and those in the control group (N =15) used word lists. The participants’
vocabulary knowledge was tested using different measures before and after the
treatments, and the results were compared using multivariate analysis of variance
(MANOVA). The findings indicated that mobile-assisted FonFs was effective
in receptive and productive vocabulary learning, and the experimental group
outperformed the control group in the post-tests. The effect size of the observed
differences was also large; however, differences in productive aspects of academic
vocabulary knowledge were associated with smaller learning effects for mobile-
assisted FonFs. The study contributes to the growing body of knowledge on
mobile-assisted language learning and highlights some implications for teaching
academic vocabulary via mobile-assisted FonFs.

KEYWORDS

academic vocabulary, intentional vocabulary learning, flashcards, focus on forms
instruction, instructed second language acquisition, mobile assisted language learning

Introduction

Instructed second language acquisition (ISLA) is an active research area aiming to understand
issues with significant relevance to learning and teaching in instructional environments (Loewen,
2015). Instructed second language acquisition also examines a range of pedagogical interventions
designed and implemented to support second/foreign language learners in developing their
knowledge and competencies across various skills more effectively (Sato and Loewen, 2019). Among
different aspects of the long-term process of literacy development in learning English as a Foreign
Language (EFL), addressing vocabulary learning needs has remained a consistent pedagogical
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concern (Nation, 2013; Webb and Nation, 2017). In this regard, previous
research indicated that after years of being exposed to instructional
materials and classroom teaching, there are considerable gaps in the
lexical knowledge of EFL students, and they mostly struggle in learning
a significant proportion of high-frequency words in English, which is
essential for their successful communication in the target language
(Webb and Chang, 2012; Rahmani et al., 2022; Zakian et al., 2022;
Xodabande et al, 2022¢). Additionally, EFL students face serious
challenges in terms of learning and using academic (or semi-technical)
vocabulary, a group of medium-frequency words that are employed
more frequently in academic discourse for describing abstract ideas and
processes (Coxhead, 2000, 2019; Evans and Morrison, 2010, 2011;
Paquot, 2010; Xodabande et al., 2022a). Accordingly, since vocabulary
knowledge is the most important factor in language learning, which
correlates positively with developments in both receptive and productive
uses of language (Clenton and Booth, 2020), ISLA has a particular
interest in designing effective interventions for scaffolding vocabulary
knowledge development among language learners (Gonzdlez-Fernandez
and Schmitt, 2017). Consequently, this study aimed to investigate the
effectiveness of a mobile-assisted intervention for learning academic
vocabulary by university students. The research contributes to the
growing body of knowledge on mobile-assisted vocabulary learning and
sheds lights on the effectiveness of this approach in scaffolding EFL
learners’ academic literacy development.

Literature review
Theoretical background

Second language vocabulary development takes place through two
learning mechanisms that involve incidental and intentional learning
(Webb and Nation, 2017; Nation, 2022; VanPatten and Smith, 2022). In
this regard, incidental vocabulary learning happens as a by-product of
meaningful interactions which expose language learners to a large
amount of comprehensible input. More specifically, in this mechanism,
the focus of language use (and interaction) is on communicating
meaning without paying explicit attention to language usage.
Consequently, incidental vocabulary learning is a long-term process and
needs large amounts of input. In contrast, intentional learning is
associated with conscious and direct attention to language forms.
Considering the fact that in most EFL learning contexts, providing
language learners with the huge amount of input required for incidental
learning is not easily possible, researchers argued that for helping
students in developing adequate vocabulary for successful
communication in the target language, there is a need for prioritizing
intentional vocabulary learning in instructional programs (Vilkaité-
Lozdiené and Schmitt, 2019). There are a number of resources for
scaffolding intentional vocabulary learning, and some of the widely used
resources include course books and classroom materials, word lists,
flashcards, various vocabulary learning activities, and educational games.

Mobile-assisted learning is an approach to intentional vocabulary
learning that provide EFL learners with various affordances to
augment their L2 literacy developments more effectively. Here, it has
been argued that learning words with mobile devices is an inherently
motivating activity that impacts the learning outcomes (Stockwell,
2013; Rahmani et al., 2022; Zakian et al., 2022). Considering the
crucial role of motivation in language learning (Ushioda and Dérnyei,
2012), this affordance of mobile-assisted learning is of significant
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importance in scaffolding EFL learners’ vocabulary development.
Moreover, mobile-assisted learning might be regarded as a pedagogical
intervention to deliver vocabulary learning tasks with high level of
involvement. Previous studies indicated that such involvement results
in improved vocabulary learning outcomes and also more effective
retention of the learned vocabulary items (Laufer and Hulstijn, 2001;
Yanagisawa and Webb, 2021; Lei and Reynolds, 2022; Liu and
Reynolds, 2022). Additionally, repeated encounters with the target
vocabulary items is a crucial factor in L2 vocabulary learning (Webb
and Nation, 2017), and mobile-assisted learning environments provide
learners with some affordances to recycle the learned items and
increase the level of uptake from input. Accordingly, using mobile
devices for intentional vocabulary learning is a promising approach to
augment EFL students’ language learning.

Focus on forms (FonFs) in vocabulary
instruction

Form-focused instruction (FFI) is an approach within ISLA that
“draws learners’ attention to language form during communicative
activities either implicitly or explicitly when their primary focus is to
communicate meaning” (Sato and Loewen, 2019, p. 5). Although the
concept originated in the context of teaching grammar and developed
out of a general dissatisfaction with learning outcomes in terms of
grammatical competence in communicative language teaching (Laufer
and Girsai, 2008), this pedagogical approach has been applied to
vocabulary instruction too (Hill and Laufer, 2003; Laufer, 2005, 2006).
Accordingly, studies investigated the impacts of directing learners’
attention to single words and multi-word vocabulary items within
communicative tasks (De la Fuente, 2002) or investigated learning
words in isolation and outside their meaningful contexts (Webb, 2007).
The latter approach has been referred to as Focus on Forms (FonFs) in
vocabulary instruction (Laufer and Girsai, 2008), and the existing
literature strongly supports the beneficial nature of both approaches in
developing vocabulary knowledge of language learners (Laufer, 2005;
Nation, 2013; Nakata, 2019). In recent years, significant developments
in computer- and mobile-assisted language learning expanded the
repertoire of available tools and options for tailoring FFI on vocabulary
development (Mahdi, 2017; Lin and Lin, 2019; Hao et al., 2021).

Moreover, with the global expansion and dominance of English
as the academic lingua franca (Hyland, 2009), there is a growing
interest in developing EFL students’ academic skills that are essential
for their research publication needs (Flowerdew, 2015, 2019; Li and
Flowerdew, 2020). Accordingly, as academic vocabulary covers a
significant proportion (i.e., around 10%) of target texts that
university students need to read and write (Coxhead, 2011, 2019),
mobile-assisted FonFs might be considered a practical approach for
teaching academic words. Nevertheless, the scope of research in this
area remained largely limited, and the affordances of mobile devices
for teaching academic vocabulary are relatively underutilized
(Dizon, 2016; Ashcroft et al., 2018; Xodabande and Atai, 2022).
Additionally, among the various strategies and activities developed
for FonFs in vocabulary instruction, word cards (or flashcards)
attracted considerable attention (Webb and Nation, 2017; Nakata,
2019; Lei and Reynolds, 2022). This strategy provides learners with
an effective and efficient way to learn a large number of words over
a short time (Nation, 2013), and empirical evidence suggests that
flashcard-based learning is more effective compared to learning
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words from word lists or even from context (Webb and Nation,
2017; Webb et al., 2020). Additionally, this strategy contributes
significantly to developments in both receptive and productive
learning of vocabulary items (Li and Hafner, 2022) which is of
significant importance in EAP (Coxhead, 2019).

Over the past years, several studies explored learning outcomes
from mobile-assisted FonFs on EFL students’ academic vocabulary
development (Dizon, 2016; Ashcroft et al., 2018; Xodabande and
Atai, 2022; Xodabande et al., 2022b). For example, Dizon (2016)
explored the learning gains from using an online tool for learning
academic vocabulary among Japanese university students. The study
findings indicated that the participants considered mobile
applications easy to use and significantly improved their vocabulary
knowledge. Additionally, Ashcroft et al. (2018) studied the
effectiveness of the FonFs approach in teaching academic words
using digital and paper flashcards among EFL students at different
English proficiency levels. The results revealed that both
interventions were effective for high-proficient students;
nevertheless, low-proficient students benefited more from using
digital flashcards. In another study, Xodabande and Atai (2022)
investigated the learning outcomes of using digital flashcards with
spaced repetition technology for teaching academic words to EFL
university students. In line with earlier findings, this study also
reported significant vocabulary gains for FonFs using mobile
devices and digital flashcards. Recently, Xodabande et al. (2022b)
compared three FonFs interventions for teaching academic words
among Iranian university students. Accordingly, they explored
learning outcomes from digital flashcards on mobile devices, paper-
based cards, and word lists. The findings of the study provided
further empirical evidence for the effectiveness of mobile-assisted

FonFs in academic vocabulary development.

The present study

Despite increased interest in FonFs in mobile-assisted vocabulary
instruction, there are some gaps in this growing body of knowledge that
demand further empirical research. First, although FonFs is a promising
approach for teaching a large number of words, mobile-assisted
interventions were mostly conducted in short-time periods for teaching
a small number of words (Lin and Lin, 2019). Second, in terms of
research design, the lack of control groups in some interventions limited
the generalizability of the findings beyond the context of the studies (Lin
and Lin, 2019). Third, despite the multifaceted nature of vocabulary
knowledge, most studies were concerned with improvements in
receptive knowledge of the target words (i.e., developments in
vocabulary size), and the affordance of mobile assisted FonFs for
productive vocabulary knowledge remained far less explored (Li and
Hafner, 2022). The present study aimed to address these gaps and
investigated mobile-assisted FonFs intervention in EAP instruction.
More specifically, the study compared learning outcomes from using
digital flashcards and word lists for developing both receptive and
productive knowledge of academic vocabulary by addressing the
following research questions:

1. Does mobile-assisted FonFs result in significant improvements
in university students’ academic vocabulary?

2. Does mobile-assisted FonFs result in significant improvements
in productive knowledge of academic words?
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Method
Participants

The study participants were 37 adult English as a Foreign Language
(EFL) learners in a private language teaching institute in Tehran, Iran.
The mean age of the participants was 21, and they were selected based
on the convenience sampling procedure and their availability in the
study context. The general proficiency level of the participants in English
was assessed using the reading and listening sections of a sample IELTS
test, and the results showed that most of them were at intermediate level
based on the Common European Framework of Reference for Languages
(CEFR; Council of Europe, 2001). Following Li and Hafner (2022), the
participants were assigned to experimental and control conditions based
on their own preferences for using different materials. Accordingly, 22
students preferred learning academic words on their smartphone with
digital flashcards (experimental group), and 15 participants opted for
using traditional materials (paper-based vocabulary lists). Informed
consent for participating in the study were obtained from the students
before the treatment.

Materials and testing instruments

The Academic Word List (AWL; Coxhead, 2000) was used as the
English academic vocabulary source. The list is widely employed in
instructional materials development and testing in English for Academic
Purposes (EAP) programs (Coxhead, 2011; Schmitt and Schmitt, 2011;
McLean and Kramer, 2015). The AWL has 570 word families and around
3,000 individual words. The current study focused on 480 words
appearing in the first book from a three-volume series dedicated to
learning the AWL (Coxhead and Nation, 2018). These words are the
most frequently used academic vocabulary in English, and learning
them can contribute significantly to the comprehension of
academic discourse.

Two types of learning materials were used in the study. The
participants in the experimental group were given ready-made digital
flashcards in 16 sets (representing different units in the textbook). These
participants used Anki which is free and open-source learning
application for android mobile devices (AnkiDroid, 2020). More
specifically, Anki is a digital flashcard app with a built-in spaced
repetition system that supports more effective and long-term vocabulary
learning. Learners are able to create their own flashcards or use ready-
made sets (for more information see the following website: https://www.
tofugu.com/reviews/anki/). Each digital flashcard developed using Anki
app for the current study contained the target academic word, Persian
translation, the definition in English, and two sample sentences featuring
the words used in a meaningful context. Using Anki helped the
participants to study these academic words in a mobile-assisted learning
environment. The participants in the control group were given 16 paper-
based word lists containing the same information as provided in digital
flashcards. Accordingly, the participants were exposed to the same
content; nevertheless, the learning environment was different for the
experimental and control learning conditions.

In order to assess changes before and after the treatment, a number
of testing instruments were used to test both receptive and productive
dimensions of academic vocabulary knowledge among the participants
(Milton, 2009). First, to create representative and balanced tests for
measuring the changes in the participants’ vocabulary knowledge, the
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480 target words were randomly assigned into three sets with 160 items.
Second, since testing all items in the three sets was not practical, 80
words were selected randomly from these sets for designing six short
tests (three pre-tests and three post-tests). Accordingly, following Wu
(2015), two multiple-choice item vocabulary tests were designed to test
receptive vocabulary knowledge, each containing 40 items (Cronbach’s
alpha=0.79). The second test measured productive knowledge of
academic words by giving the students definitions and translations of
the words and asking them to provide the appropriate academic word.
The third test required the participants to identify the context of use by
filling in blanks in sentences with academic words (Cronbach’s
alpha=0.84). To ensure the validity of the instruments, the following
steps were taken. First, the development of the test items was based on
random selection of the words to increase the representativeness of the
tests with respect to the target items (i.e., 480 words from the AWL).
Second, the tests and associated items were developed using guidelines
provided in scholarly publications for testing different aspects of
vocabulary knowledge (Milton, 2009). Third, the test items were
reviewed by two experts with extensive experience in language testing
and their feedback resulted in revising or rewriting some items. Finally,
the three instruments were piloted to a sample group of EFL students
(N =20) to analyze the items for their difficulty and discrimination.

Procedures and data analysis

The study was carried out over 3 months, and data collection started
by administrating the pre-tests. During this period, both groups received
classroom instruction based on the curriculum implemented by the
institute for preparing the students for the international exams (i.e.,
IELTS and TOEFL). The classes were held twice weekly, and each session
lasted for 70 min. In addition to covering the regular syllabus, 20 min of
classroom time in all sessions focused on teaching academic words
(Coxhead and Nation, 2018). Additionally, the participants were asked
to review target academic words covered in the classroom (60 words
every week) using their preferred materials (i.e., digital flashcards and
paper-based word lists) outside the classroom. The participants were
informed that 30% of their overall evaluation would be based on their
scores on post-treatment vocabulary tests. Data collection ended with
measuring and documenting changes in the participants’ vocabulary
knowledge in the post-tests.

Data analysis was performed using IBM SPSS statistics version 25.
In doing so, both descriptive and inferential statistical techniques were
used. For descriptive statistics, mean values, standard deviations, and
standard error of mean were obtained for the data. For inferential
statistics, the scores on vocabulary tests were analyzed using multivariate
analysis of variance (MANOVA; Pallant, 2016). MANOVA is an
extension of variance analysis used when there is more than one
dependent variable, and these variables are related to each other either
conceptually or in a specific way. Accordingly, since the current study
used three tests for measuring different aspects of academic vocabulary
knowledge, the scores obtained by the experimental and control groups
were compared using MANOVA.

Results

The results of descriptive statistics are summarized in Table 1. As it
is represented below in the mean values for the pre-tests, the
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TABLE 1 Descriptive statistics for the scores obtained on pre- and post-
tests.

Group statistics

(€17e]0] ) N Mean Std. Std.

deviation error

mean
Pre- Receptive Experimental | 22 13.68 2.982 0.636
tests Control 15 | 1327 2.463 0.636
Productive | Experimental | 22 6.18 2.922 0.623
Control 15 6.67 3.016 0.779
Context Experimental | 22 16.41 2.889 0.616
Control 15 17.47 2.264 0.584
Post- | Receptive Experimental | 22 26.55 2.790 0.595
tests Control 15 | 23.67 3.063 0.791
Productive | Experimental | 22 10.82 3.554 0.758
Control 15 8.13 2.722 0.703
Context Experimental | 22 28.09 5.588 1.191
Control 15 24.33 3.994 1.031

experimental and control groups obtained similar scores on three
measures namely receptive, productive, and filling in blanks (context)
tests. The only notable difference was in the scores in the context test, as
the control group (M =17.47, SD=2.26) scored higher than the
experimental group (M =16.41, SD=2.88). However, the results
obtained on the post-tests pointed to a different pattern. Accordingly,
although both groups improved their scores considerably compared to
the pre-tests, the experimental group participants obtained higher
scores than the control group.

The results of multivariate tests comparing the pre-test scores
pointed to no significant difference in the two groups’ performances on
three tests in general, Wilks’ Lambda=0.953, F (3, 33) =0.548, p=0.653,
multivariate 7,>=0.047. Additionally, the results obtained for between-
subjects effects indicated that the observed differences in scores obtained
on each measure were not statistically significant (Table 2).

The results for multivariate tests comparing the experimental and
control groups on the post-tests are shown in Table 3. In this regard, the
findings indicated that considering the three measures together, the
observed differences in the scores were statistically significant, Wilks’
Lambda=0.659, F (3, 33)=5.697, p <0.001, multivariate npz =0.341. The
effect size of the differences was also very large based on criteria
proposed by Cohen (1988).

Finally, the results for between-subjects effects on the post-tests
revealed that the differences observed on receptive (F (1, 35)=8.776,
p<0.005, ,°=0.2), productive (F (1, 35)=6.098, p <0.019, 5,°=0.148),
and fill in the blank (context; F (1, 35)=5.013, p<0.032, npz =0.125) tests
were statistically significant (Table 4).

Discussion and conclusion

The present study investigated the impacts of FonFs in EAP
instruction for developing the knowledge of academic words among
EFL learners. The first research question was concerned with the
effectiveness of FonFs in improving university students’ academic
vocabulary. Accordingly, learning outcomes from two interventions,
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TABLE 2 Tests of between-subjects effects for the scores on pre-tests.

10.3389/fpsyg.2023.1071555

Source Dependent Type Il sum Mean square Partial eta
variable of squares squared
Group Pre-test (receptive) 1.537 1 1.537 0.198 0.659 0.006
‘ Pre-test (productive) 2.097 1 2.097 0.239 0.628 0.007
‘ Pre-test (context) 9.976 1 9.976 1.413 0.243 0.039

TABLE 3 Multivariate tests® for the scores obtained on post-tests.

Hypothesis df Error df Partial eta

squared

Intercept Pillai’s Trace 0.990 1087.642" 3.000 33.000 0.000 0.990
Wilks’ Lambda 0.010 1087.642" 3.000 33.000 0.000 0.990
Hotelling’s Trace 98.877 1087.642° 3.000 33.000 0.000 0.990
Roy’s Largest Root 98.877 1087.642" 3.000 33.000 0.000 0.990
Group Pillai’s Trace 0.341 5.697" 3.000 33.000 0.003 0.341
Wilks' Lambda 0.659 5.697° 3.000 33.000 0.003 0.341
Hotelling’s Trace 0.518 5.697" 3.000 33.000 0.003 0.341
Roy’s Largest Root 0.518 5.697" 3.000 33.000 0.003 0.341

“Design: intercept + group.
"Exact statistic.

namely mobile-assisted FonFs via digital flashcards and FonFs using
word lists, were compared. Data analysis revealed that before the
treatment, participants in the experimental and control learning
conditions were similar with respect to their knowledge of academic
words. Nevertheless, the results obtained on the post-tests showed that
the participants receiving mobile-assisted FonFs instruction
outperformed those in the control group (FonFs using word lists) and
learned more words. These findings align with earlier studies that
reported positive learning outcomes for the effectiveness of mobile-
assisted FonFs in scaffolding academic vocabulary development (Dizon,
2016; Ashcroft et al., 2018; Xodabande and Atai, 2022; Xodabande et al.,
2022b). More specifically, similar to the findings reported by Xodabande
and Atai (2022), this study also indicated that students who received
mobile-assisted FonFs improved their vocabulary knowledge
significantly. Moreover, in line with Xodabande et al. (2022b) the results
of the present study pointed to considerable learning outcomes for using
digital flashcards in comparison with traditional materials. Although
Dizon (2016) explored the learning outcomes from using online digital
flashcards, the findings of the current study confirmed that both online
and offline approaches yield to significant learning outcomes. Finally,
with respect to the findings reported by Ashcroft et al. (2018) that
highlighted the effectiveness of mobile-assisted FonFs for low-proficient
EFL learners, this study reports empirical evidence for the effectiveness
of this strategy for intermediate EFL students.

The improvements in the participants’ vocabulary knowledge
observed in this study might have resulted from a number of factors.
First, concerning the learning mechanism, both groups employed
intentional learning strategies to learn the target academic words, and
as previous research indicated, such strategies are more effective than
incidental learning mechanisms that require large amounts of input
(Webb and Nation, 2017). Hence, the findings of the current study
provided further empirical support for the effectiveness of intentional
learning approach in mobile-assisted FonFs. Second, considering the
motivational affordance of the mobile-assisted learning, learning with
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digital flashcards enhanced the participants’ motivation which might
has resulted in significant learning outcomes. As the participants were
studying to take the IELTS exam in the near future, learning academic
vocabulary was also among their language learning needs. Hence, both
groups were highly motivated to learn target vocabulary items. In this
regard, it seems that mobile-assisted FonFs might be specifically
beneficial for those EAP students who need to improve their academic
vocabulary in a short time period for international examinations. Third,
learning academic vocabulary was integrated into the syllabi of the EAP
course offered for the participants, and learning vocabulary items inside
the classroom and then reviewing those words in self-regulated learning
outside the classroom increased the effectiveness of the instructional
approach. This affordance of mobile-assisted learning facilitated and
promoted the level of the students’ task involvement that is essential for
long-term vocabulary development (Liu and Reynolds, 2022).
Consequently, considering the importance of academic vocabulary for
university students and also significant learning gains observed for
mobile-assisted FonFs, it seems that this pedagogical approach can
compensate for inadequate coverage of academic vocabulary in EAP
programs and facilitate students’ academic literacy development by
using the affordances of mobile-assisted learning for extending the
vocabulary learning beyond the classroom.

The second research question examined the contribution of mobile-
assisted FonFs on receptive and productive vocabulary development. In
this regard, data analysis revealed that mobile-assisted FonFs improved
both receptive and productive knowledge of academic words, as the
experimental group outperformed the control group in all three
measures (Tables 3, 4). Accordingly, the findings of the current study
provide further empirical evidence for the effectiveness of mobile-
assisted FonFs in developing productive vocabulary knowledge (Li and
Hafner, 2022; Xodabande and Atai, 2022). However, data analysis
(Table 4) also indicated that the magnitude of the observed differences
(i.e., effect size) was disproportionate for receptive and productive
learning gains. In this regard, although the effect size of the differences
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TABLE 4 Tests of between-subjects effects for the scores obtained on post-tests.

Source

Dependent

Type Il sum

variable of squares

Partial eta
squared

Mean square

Group Post-test (receptive) 73.915 1 73.915 8.776 0.005 0.200
‘ Post-test (productive) 64.291 1 64.291 6.098 0.019 0.148
‘ Post-test (context) 125.930 1 125.930 5.013 0.032 0.125

between mobile-assisted FonFs and learning from word lists was very
large for receptive knowledge of academic words (17,°=0.20), the
associated effect size for productive knowledge was 0.148, which is
considerably smaller. Furthermore, the effect size of the differences in
the third measure that required participants to identify the appropriate
context of use for the academic words was even smaller (i.e., 0.125).

Consequently, the findings of the current study show that although
mobile-assisted FonFs resulted in significant development in receptive
and productive vocabulary knowledge, the strategy was more effective
for the former. Such findings might have resulted from the following
reasons. First, given that flashcards and word lists are strategies primarily
developed for learning form-meaning connections, the relative
advantage of the interventions for receptive knowledge development is
inevitable. Second, the participants in the experimental group used
digital flashcards that provided them with some additional affordances
for vocabulary learning including the spaced repetition system. This
affordance of mobile-assisted learning provided them with a systematic
approach to recycling academic words, and consequently facilitated
more meaningful encounters with the target words. Accordingly,
increased encounters resulted in developments in both receptive and
productive knowledge of academic words (Nakata, 2019; Lei and
Reynolds, 2022). In light of these considerations, it seems that although
digital flashcards have significant potential to augment academic
vocabulary knowledge, language teachers and university students need
to be aware of the various affordances provided by such platforms, and
consequently aim to tailor those affordances to learning needs. As
developing the productive aspect of academic vocabulary needs more
practice and active retrieval, DFs might be optimized for facilitate this
process (i.e., by giving the meaning for recalling the target words).

The study has some implications for teaching academic words in
FonFs instruction. English for Academic Purposes (EAP) has been
defined as “specialized English-language teaching grounded in the
social, cognitive, and linguistic demands of academic target situations,
providing focused instruction informed by an understanding of texts
and the constraints of academic contexts” (Hyland, 2006, p. 2).
Accordingly, given the significant role of academic vocabulary in texts
and target situations in using English as the academic lingua franca,
mobile-assisted FonFs should be considered an effective strategy for
augmenting and scaffolding academic literacy development. Given that
this instructional approach improves productive knowledge of academic
words, there is a need to consider it in EAP materials development and
practice. Second, mobile-assisted FonFs might be implemented as a
complementary intervention for classroom EAP instruction. In this
case, the affordances of mobile devices for extending learning to anytime
and anyplace provide EAP students with practical strategies for
addressing their academic vocabulary learning needs (Xodabande and
Atai, 2022). Additionally, since integrating new technologies in language
teaching is inherently motivating (Stockwell, 2013), mobile-assisted
FonFs provide EAP teachers with new ways to increase and sustain
students’ motivation for vocabulary learning.

Frontiers in Psychology

The study had some limitations that should be acknowledged too.
First, the sample size investigated in the study was small, and
considering the convenience sampling procedure employed, the
generalizability of the findings might be limited. Moreover, the study
used a pre-test and post-test design, and further research is required to
investigate the delayed impacts of mobile-assisted FonFs. Finally, the
study was mainly concerned with developments in vocabulary
knowledge via quantitative data, and the participants’ perceptions and
attitudes regarding mobile-assisted FonFs remained unexplored. In this
regard, the findings of the current study need to be investigated in
future investigations. More specifically, there is a need for more research
on the affordances of mobile-devices for scaffolding academic
vocabulary learning in the long-term. Relatedly, we need more research
on the contribution of digital flashcards on productive vocabulary
learning as this a major area of concern for most EFL university
students. This line of research also needs incorporating mixed-methods
approaches to better understand different mechanisms involved in
using mobile devices for vocabulary learning. We encourage other
researchers to follow up these lines as such explorations shed more light
on learning outcomes in mobile-assisted vocabulary learning and
results in informed pedagogical practices for FonFs for learning
academic words.
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