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Abstract

Teaching second language (L2) vocabulary plays an important role in both EFL and ESL contexts.
The current study was conducted to investigate the effects of mobile-assisted versus paper-and-
pencil concept mapping on EFL learners’ vocabulary learning. To fulfill this objective, 90 Iranian
EFL intermediate students were assigned into two experimental and one control groups, each
involving 30 learners. The learners in one experimental condition were asked to draw concept
maps a number of highlighted words in a text using mind mapping application after discussing the
texts. The learners in the second experimental condition were also asked to draw concept maps of
the same highlighted words through paper-and-pencil. Both experimental conditions received
assistance on how to draw concept maps. The participants of the control group were provided with
the same highlighted words without the opportunity for drawing concept maps. Vocabulary pre-
test, post-test, and delayed post-test were administered to examine students’ vocabulary
improvement as a result of the treatment sessions. The findings of the study revealed that both
mobile-assisted and paper-and-pencil concept mapping were effective for EFL learners’
vocabulary acquisition meanwhile the mobile-assisted concept mapping condition proved more
effective than the paper-and-pencil concept mapping for L2 vocabulary learning.

Keywords: vocabulary learning, concept mapping, mobile-assisted language learning
(MALL), ubiquitous learning (U-learning), computer assisted language learning (CALL)

Introduction

Vocabulary learning has been regarded as one of the most important elements in English
as a foreign language (EFL) context, and many instructors have focused on improving students’
vocabulary learning. It plays a central role in language learning process and lack of vocabulary
knowledge blocks language comprehension and also production (Nation, 2001; Nouri & Zerhouni,
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2018). As Adamson (1993) and Collier (1989) stated, learners’ success in an academic setting and
language proficiency depends on their knowledge of vocabulary. EFL learners who have limited
vocabulary knowledge usually face some difficulties in their communication (Al-khasawneh,
2019).

A substantial body of research has indicated that vocabulary learning is a significant
component of language learning and helps people communicate effectively (e.g., Abraham, 2008;
Hu & Nassaji, 2016; Pellicer-Sanchez, 2020; Rassaei, 2018; Tadayonifar et al., 2021). There are
many techniques for teaching second language (L2) vocabulary. However, there are still some
learners who have difficulty learning L2 vocabulary (Liu, 2016; Schmitt, 2010). It seems that due
to a lack of vocabulary learning techniques, many EFL learners experience difficulties which may
result in frustration. Accordingly, investigating other innovative techniques for teaching L2
vocabulary merits further attention.

One technique that particularly deserves further attention for language learning is mobile-
mediated concept mapping. As a kind of technology-mediated concept mapping, it is different
from the traditional or paper-and-pencil concept mapping in several ways. For instance, mobile-
mediated concept mapping can be employed online or offline, that is synchronously or
asynchronously. Moreover, mobile-mediated concept mapping can be used without the limitation
of time and location and therefore can be helpful and effective for some specific instructional
settings and purposes, including distance education.

Guastello et al. (2000) defined concept mapping a graphic organizer which is used to
indicate the connection or relationship among the concepts or ideas. A number of previous studies
provided evidence regarding the usefulness and effectiveness of concept mapping on L2
development (e.g., Kazemi & Moradi, 2019; Machida & Dalsky, 2014; Naderifar, 2018; Rassaei,
2019). However, to the best of the researchers’ knowledge, few studies have compared the effects
of mobile-mediated versus paper-based concept mapping on EFL learners’ vocabulary learning.

Therefore, the goal of this study is twofold. The first goal of the present research is to
study the effects of mobile-mediated concept mapping on EFL learners’ vocabulary learning. The
second aim of the study is to find out if EFL learners benefit from the mobile-mediated and paper-
and-pencil concept mapping equally or differently.

Literature Review
Concept Mapping

Concept mapping is known as a diagram that indicates important ideas or concepts in a text
along with connections among those ideas (Rassaei, 2019). They are used to help learners enhance
their logical thinking and can be especially useful when maps are made in group settings (Haugwitz
etal., 2010; Kwon & Cifuentes, 2009; Ritchhart et al., 2009). As Novak and Canas (2006) stated,
concept maps involve some various shapes which are really appropriate for arranging and showing
the connections among the ideas or concepts in a hierarchical order. In other words, they include
different shapes, such as triangles, circles, boxes and etc. to show the connections among the ideas
hierarchically which may lead to meaningful learning.
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Concept mapping has its origin in Ausubel’s assimilation theory which suggests that
meaningful learning takes place as a result of relating new information and existing one. The notion
of concept mapping was first developed by Novak at Cornell University to enhance students’
understanding (Richardson & Fox, 2005). Several researchers (e.g., Liu et al., 2010; Nesbit &
Adescope, 2006) state that concept maps are really beneficial for students because they enable
them to review or recall information. Moreover, instructors can use concept maps with the aim of
eliminating learners’ misconceptions in various areas of education (Asiksoy, 2019).

Dunston (1991) and Readence et al. (1989) claimed that concept mapping technique as a
visual organizer is effective for learners’ understanding. Islim (2018) also stated that when learners
are required to prepare concept maps, especially on a non-familiar topic, they are forced to relate
previous information with existing one which results in meaningful learning better. Further,
relating concepts or ideas to meaningful paths allows learners to make a coherent structure
knowledge (Islim, 2018). Generally, concept mapping as a metacognitive technique can be useful
to be employed in different fields such as education to increase learners’ planning process.

One important characteristic that distinguishes concept mapping from other educational
techniques is using the minimum of words. That is, since concept mapping provides learners with
visual representation of concepts and interrelationship, it assists learners in learning subject matters
much better in a more efficient manner (Chang et al., 2017; Erdem et al., 2009). According to
Haugwitz et al. (2010), concept maps can be employed both individually and collaboratively to
assess learning and also determine learners’ misconceptions.

Several previous studies examined the effects of traditional paper and pencil concept
mapping on L2 development (e.g., Kazemi & Moradi, 2019; Kaveh & Rassaei, 2016; Machida &
Dalsky, 2014; Rassaei, 2019). All these studies showed that traditional classroom concept mapping
is beneficial for improving L2 development. However, the results of the previous studies provided
no evidence regarding the effectiveness of mobile-mediated concept mapping compared to
traditional paper and pencil concept mapping and its influence on EFL learners’ vocabulary
learning. It seems that little is known on the effects of mobile-mediated versus paper-based concept
mapping on EFL learners’ vocabulary learning. Therefore, the present study aims to investigate
the effects of mobile-mediated versus paper-based concept mapping on EFL learners’ vocabulary
learning to add more evidence to the present review of literature.

Vocabulary Learning and Concept Mapping

Vocabulary learning is a major part of L2 development and its importance has long been
emphasized in second language acquisition. According to Rubin and Thompson (1994), “one
cannot speak, understand, read or write a foreign language without knowing a lot of words, so
vocabulary learning is at the heart of mastering a foreign language” (p. 79). Liu (2016) claimed
that learners who are lack of vocabulary knowledge are usually faced with some big challenges
and cannot communicate very well. Viera (2017) also stated that vocabulary is more important
than grammar in language learning because the inappropriate use of vocabulary knowledge
influences the whole communication while the grammatical errors just result in ungrammatical
utterances.
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Ghalebi et al. (2020) claimed that learners who do not know much vocabulary become
reluctant to cope with language skills, especially reading and listening. As Harmer (1994) stated,
“If language structures make up the skeleton of language, then it is vocabulary that provides the
vital organs and the flesh” (p. 153). A number of previous studies (e.g., August et al., 2005; Kaveh
& Rassaei, 2016; Harris et al., 2011) revealed that learning vocabulary is essential for both
variation in the process of reading such as grammatical processing, schemata construction and
overall academic progress.

Yaccob et al. (2019) claimed that EFL learners who know much vocabulary will not
experience difficulties or barriers in forming their linguistic skills. In fact, learners who know more
vocabulary are able to increase their language skills as well as thinking abilities (Schmitt, 2002).
Knowledge of vocabulary contributes to learning four language skills, especially reading (Al-
Khasawneh, 2019). Laufer (1997) stated that without comprehending the text’s vocabulary, no
EFL learner is able to understand the text even in his/her native language which indicates the
primary role of vocabulary, particularly in reading comprehension.

Dilek and Yurk (2013) stated that the more words people know, the better they can express
their ideas and also communicate with others. In other words, people cannot communicate
effectively without knowing enough words. Successful learners always use disciplines and
techniques to learn vocabulary (McCarthy, 1990). Cook (2013) remarked that vocabulary
development usually occurs in contexts where learners are provided with opportunities to retrieve,
recall, and employ the target vocabulary items across various settings. Kayi-Aydar (2018) also
claimed that the nature of vocabulary development is multi-faceted, meaning vocabulary
development consists of the knowledge not only meanings, but also grammatical properties,
spelling, pronunciation, morphological options, connotations, and semantic association of the
words. Based on the above review, it can be stated that vocabulary is an essential element of
language learning and it should be taken into consideration in second language (L2) classrooms.

With regard to vocabulary learning and concept mapping, some studies have examined the
effects of concept mapping on EFL learners’ vocabulary learning. For example, Kaveh and Rassaei
(2016) investigated the effect of concept mapping on Iranian EFL learners’ vocabulary learning
and strategy use. The results of the study showed that concept mapping was effective for EFL
learners’ vocabulary learning and strategy use. Zahedi and Abdi (2012) also examined the effect
of semantic mapping strategy on EFL learners’ vocabulary learning. The outcome revealed that
semantic mapping was beneficial for students’ vocabulary knowledge. In another study, Dilek and
Yurk (2012) conducted a study on using semantic mapping technique in vocabulary teaching at
pre-intermediate level. The findings indicated that concept mapping promoted learners’
vocabulary knowledge. Thaledon (2020) examined the use of semantic mapping to improve
vocabulary comprehension. The results revealed that concept mapping was useful for the
experimental group’s participants.

Technology-Mediated Concept Mapping
With the emergence of technology in various areas of education, several studies have been

done to investigate how different kinds of technology could help EFL learners enhance their
language skills (e.g., Bashori et al., 2021; Beyranvand & Rahmatollahi, 2021; Hermagustiana &
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Rusmawaty, 2017; Kilickaya & Seferoglu, 2013; Taj et al., 2017; Zaini & Mazdayasna, 2014).
Among all the technological devices available to both learners and teachers, mobile-assisted
language learning (MALL) has received much attention in recent years. Kukulska-Hulme (2018)
defined MALL as the use of smartphones in language classrooms. Klopfer et al. (2012) stated that
mobile phones have some distinctive features, including ubiquity, cost-effectiveness, accessibility,
multimedia capabilities, interactivity, internet connectivity, and portability which distinguish them
from other technological tools.

McQuiggan (2012) claimed that mobile learning (M-learning) is effective for learners
because it helps them deal with the subject matters better and do their assignments without the
limitation of time and place. Further, instructors can use mobile phones to improve their
instructional process (Hashim et al., 2017). Regarding technology-mediated concept mapping,
several studies have investigated the effects of computer-mediated concept mapping on different
aspects of L2 learning. For instance, Liu et al. (2010) examined the impact of a computer-mediated
concept mapping learning strategy on EFL college learners’ English reading comprehension. The
findings revealed that computer-based concept mapping was more beneficial for the low-level
condition than the high-level one. In addition, the outcome of the study indicated that computer-
mediated concept mapping learning strategy enhanced students' use of other English reading
strategies-listing, reviewing, and enforcing.

In another study, Chen and Hwang (2020) examined the effects of concept-mediated
flipped learning approach on EFL learners’ English-speaking performance, critical thinking
awareness, and speaking anxiety. The results of the study revealed that concept mapping was
beneficial for EFL learners’ English speaking performance and critical thinking awareness, and
also decreased students’ speaking anxiety. Another study which examined the impact of computer
concept mapping instruction on Iranian EFL learners’ writing performance: complexity and
accuracy in focus was conducted by Mashhadi et al. (2021). The findings of their study indicated
that computer-mediated concept mapping had positive effects on EFL learners’ writing
performance.

Abd Karim et al. (2019) also investigated the effects of using mobile-mediated mind
mapping technique on the development on undergraduate learners’ writing performance. The
outcome of the study showed that employing mobile-based mind mapping technique was an
effective tool for undergraduate learners and enhanced their writing performance. Despite previous
studies have provided positive evidence regarding technology-mediated concept mapping on L2
development, mobile-assisted concept mapping seems to receive less attention in L2 settings and
thus little is known on the effects of mobile-mediated versus paper-based concept mapping on EFL
learners’ vocabulary learning. To this end, the following research questions guide the current
study:

1) Does mobile-assisted concept mapping promote EFL learners’ vocabulary knowledge?
2) Isthere any statistically significant difference between the effectiveness of mobile-assisted
and paper-based concept mapping for vocabulary learning?
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Methodology
Design

The present study adopted a quasi-experimental design, including a pre-test, post-test, and
also delayed post-test with Iranian EFL learners of the three intact classes being assigned into two
experimental groups and one control condition. The placement test was held four days before the
study while the vocabulary knowledge test was administered to learners one day before the first
treatment session. The purpose of administering the vocabulary knowledge test was to find out to
what extend the participants were familiar with the target words. In order to show the participants
of the experimental groups how to install concept mapping application on their mobile phones and
also draw paper-based concept mapping, the researchers asked the learners of both experimental
conditions to attend an instruction session which took about forty-five minutes. Then, four
treatment sessions were conducted for two weeks. The two experimental conditions were then
designated as (a) mobile-mediated concept mapping condition, and (b) paper-and-pencil concept
mapping. All the participants took the post-test in the last treatment session and the delayed post-
test one week after the last treatment session. Figure I indicates the design of the current study.

Figure I. Design of the current study
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Participants

Three EFL intermediate level classrooms in Iran provided the participants for the present
study. The original number of participants enrolled in these classes was 120. After the
administration of placement test, learners who did not meet the criterion for being assigned into
mobile-mediated and paper-based concept mapping conditions were excluded from the study.
Therefore, 90 participants were chosen as the final sample and were assigned into mobile-mediated
and paper-and-pencil concept mapping groups. All the participants were female ranging in age
from 20 to 33 and had experienced 4 to 5 years of learning English as a foreign language. Further,
all the learners stated that they were familiar with WhatsApp technology which they claimed that
they employed regularly for different objectives. Table 1 shows the number of participants and
also the name of the conditions.

Table 1. The number of participants and the conditions.

Name of Condition Number
1. Mobile-mediated concept mapping condition 30
2. Paper-and-pencil concept mapping condition 30
3. Control condition 30

Research Instruments

To examine the impact of mobile-mediated versus paper-and-pencil concept mapping on
EFL learners’ writing fluency, the following instruments were used for the purpose of data
collection.

Michigan Language Proficiency Test

To find out if the participants had the same level of language proficiency, The Michigan
language proficiency test (https://michiganassessment.org) was administered to them. The test
consisted of three parts: 40 grammar items in a conversational format, 40 vocabulary items
requiring the selection of a synonym or completion of a sentence, and 20 comprehension questions
followed by reading passages. All the learners of the study were required to read and answer all
the parts carefully.
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Vocabulary Knowledge Test

This test was used in the current study to measure the participants’ knowledge of the target
words as pre-test, post-test, and delayed post-test. For each of the above tests, the researchers first
provided the participants with a list of 25 words and then asked them to show whether they were
familiar with those words by writing their Persian equivalences. Therefore, the learners’ pre-test,
post-test, and delayed post-test were quite similar but completely different from each other.
Twenty minutes was allotted for each test. All the words were selected from the researchers’
judgment based on the learners’ level.

Procedure

The researchers asked the participants of both experimental conditions to attend a forty-
five instructional session to find out how to do mobile-mediated and paper-based concept mapping.
To achieve this, one of the researchers asked the participants of the mobile-mediated concept
mapping condition to install the mind mapping application on their mobile phones and paper-based
concept mapping group to take out a paper and pencil. Then, the researcher started talking about
concept mapping and also showing the learners how to do and draw the mobile-mediated and
classroom concept mapping. The researcher then presented the learners with a text that included
10 highlighted words and asked them to read and discuss it. After reading and discussing the text,
the researcher drew the concept map of the highlighted words through both the mobile-mediated
and paper-based concept mapping. To ensure all the learners have learned how to do mobile-
mediated and paper-based concept mapping, the researcher gave another text to the students and
asked them to draw the concept map of it.

Mind Mapping Application

Mind mapping application was employed for the purposes of the present study. It consists
of some concept maps that can be easily created and stored without the limitation of time and
place. It should be stated that all the concept maps can be easily shared and edited with various
shapes in the mind mapping application. All the learners are able to download and install the mind
mapping application on their mobile phones and computers without any difficulties. The learners
of the mobile-mediated condition used circle-shaped parts for the vocabulary items in the current
study.

The Mobile-Assisted Concept Mapping Group

The learners of this condition first joined a WhatsApp group and accessed it via their
mobile phones. Each mobile-assisted concept mapping session was already arranged with the
learners. During each treatment session, the instructor sent a passage that included some
highlighted words to the group and asked them to look at the words carefully online. Then, the
instructor started asking them some questions about the highlighted words through a text message.
The teacher then drew learners’ attention toward any confusing words that seemed difficult to
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learners. After making sure that all the learners could understand the difficult or confusing words,
the instructor asked each participant to draw the concept map of that passage separately via the
aforementioned application and send the mobile-based concept map of the words to the group.
Finally, the instructor went through all the learners’ files to let them know about their problems
such as misspelling, use of incorrect words, connecting word meanings and etc. Figure II shows
one screenshot of the interaction between the instructor and the learners.

Figure II. Screenshot of the interaction between the instructor and the learners.
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Paper-and-Pencil Concept Mapping Condition

The current study also involved a paper-based concept mapping group in addition to the
mobile-based concept mapping and control conditions to better investigate and compare the impact
of mobile-based and paper-based concept mapping instruction on the development of L2
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vocabulary learning. Similar to the mobile-mediated concept mapping condition, the learners in
the paper-based group were provided with the same passage that consisted of some highlighted
words for each treatment session and were required to look at the words. Then, the teacher began
to ask the learners some questions regarding the highlighted words in the classroom. The instructor
then tried to draw all the students’ attention toward the words that were really difficult for the
learners. After making certain that all the learners were able to comprehend the words, the teacher
asked the learners to draw the concept map of the words through a paper and pencil concept map.
In the end, the teacher checked all the students’ concept maps to see if they did them correctly.

Control Group

For this condition, the students were just presented with the passages given to the other
conditions and were asked to look at the words very carefully and also discuss them. In other
words, the instructor just provided the control group’s participants with the passages that included
some highlighted words that were provided to both experimental conditions and asked them to
discuss and also understand the words conventionally, without receiving the instruction.

Data Analysis

After obtaining the participants’ scores concerning the impact of mobile-mediated versus
paper-based concept mapping on EFL learners’ vocabulary learning, one-way ANOV As were run
with the aim of analyzing and identifying the conditions’ differences as a result of instruction in
the pre-test, post-test, and delayed post-test.

Results

Effects of Mobile-Mediated versus Paper-based Concept Mapping on EFL Learners’
Vocabulary Learning

As it is evident in Table 2, the mean scores of the three conditions on vocabulary learning
are similar to each other. The mean score for mobile-based concept mapping group is (M= 10.66),
the mean score for paper-based concept mapping group is (M= 10.63), and the mean score for the
control group is (M= 10.60). This indicates that the conditions were almost the same in terms of
L2 vocabulary knowledge. To see whether there were any statistically significant differences
among the participating conditions, one-way ANOVA was performed on the learners’ pre-test
scores. The results of one-way ANOVA showed no statistically significant differences among the
three conditions in the pre-test.
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Table 2. Descriptive statistics for the learners’ pre-test, post-test, and delayed post-test

Pre-test Post-test Delayed post-test
Condition N Mean SD Mean SD Mean SD
Mobile-based concept mapping 30 10.66 .71 22.40 .77 20.66 .80
Paper-based concept mapping 30 10.63 .76 19.23 .72 18.13 .77
Control 30 10.60 .77 10.63 .71 10.83 .87

Table 3. ANOVA summary for the learners’ pre-test scores.

Sum of Squares df Mean Square F Sig
Between Groups .067 2 0.33 .059 942
Within Groups 48.883 87 .561
Total 48.900 89

As Table 2 indicates, both experimental conditions, namely the mobile-mediated and
paper-based concept mapping outperformed the control group. A one-way ANOVA was run on
the participants’ post-test score to see if the differences among the three participating conditions
were statistically significant. Table 4 illustrates the outcome.

Table 4. ANOVA summary for the participants’ mean scores.

Sum of Squares df Mean Square  F Sig
Between Groups 2224.422 2 1112.211 2035.674 000
Within Groups 47.533 87 .546
Total 2271.956 89

The data analysis of the participants’ post-test scores revealed statistically significant
differences among the conditions on the post-test since the P value is less than < 0.05. Therefore,
it can be concluded that there is a statistically significant difference among the performance of the
learners in the pre-test and post-test. To locate where the differences among the conditions happen,
Tukey’s post hoc comparisons were run. The results indicated that the mobile-based condition
performed better (P<.001) than paper-based and control groups.

One way ANOVA was also run on the learners’ delayed post-test scores to see whether the
differences among the groups were statistically significant. The results of one-way ANOVA
showed meaningful differences among the conditions because P<.001. Tukey’s post hoc
comparison was also used to find out where the differences among the groups occurred. The
outcome of the Tukey’s post-hoc comparison again revealed that the mobile-based group
outperformed the control group (P<.001).

Table 5. ANOVA summary for the students’ delayed post-test scores.

Sum of Squares df Mean Square F Sig
Between Groups 1564.022 2 782.011 1166.981 .000
Within Groups 58.300 87 .670

Total 1622.322 &9
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Discussion

The current study examined the effects of mobile-assisted versus paper-and-pencil concept
mapping on EFL learners’ vocabulary development. The findings of the study indicated that both
mobile-assisted and paper-and-pencil concept mapping were effective in promoting EFL students’
knowledge of vocabulary. The findings showed that the mobile-assisted concept mapping was
more effective than the paper-and-pencil concept mapping. The most important aspect of the study
is that mobile-assisted concept mapping technique enabled the learners of the mobile-mediated
group to enhance their vocabulary knowledge and performed better than the students of the paper-
and-pencil and also control groups. Accordingly, the answer to the first research question is
affirmative. In other words, with regard to the first research question that asked if mobile-assisted
concept mapping promoted EFL learners’ vocabulary learning, we can state that the mobile-
assisted concept mapping is beneficial for L2 learners’ vocabulary acquisition.

Therefore, the results of the study corroborate the previous research findings indicated that
technology-mediated, and in particular mobile-assisted concept mapping is effective for language
learners’ performance (e.g., Chang et al., 2001; Chen, 2014; Evmenova et al., 2016; Hassanzadeh
et al., 2021; Kaveh et al., 2023; Liu et al., 2010; Mashhadi et al., 2021; Reader & Hammond,
1994). Concerning the second research question of the study that asked whether there was any
statistically significant difference between the effectiveness of mobile-assisted and paper-based
concept mapping for vocabulary learning, the findings indicated that the mobile-assisted concept
mapping is more beneficial for EFL learners’ vocabulary learning. This finding is so important
because a number of previous studies provided positive evidence regarding the conventional
classroom concept mapping on students’ vocabulary knowledge (e.g., Al-otaibi, 2016; Kaveh &
Rassaei, 2016; Palmer et al., 2014; Naderifar, 2018; Zahedi & Abdi, 2012).

To the researchers’ knowledge, few studies if any have directly examined and compared
the effects of mobile-assisted and paper-and-pencil concept mapping on EFL students’ vocabulary
learning. One issue that needs to be considered is that why was the mobile-assisted concept
mapping technique better than the paper-based concept mapping technique in the study? One
possible reason could be the combination of recent mobile technology with concept mapping
strategy which assists learners in going over the words much better and leads to meaningful
learning. That is to say, for the mobile-assisted concept mapping group, the recent mobile-
technology and concept mapping strategy were both combined which may result in meaningful
learning and help students learn the words much better.

According to Novak and Gowin (1984), relating existing knowledge to previous one leads
to meaningful learning. All the learners of the experimental conditions in this study, especially the
mobile-assisted concept mapping condition have opportunities to learn L2 vocabulary in a stress-
free learning environment through their smartphones. In fact, the researchers of this study
presented the participants of the experimental groups with a list of words and asked them to relate
all those words which may help them get better results. The other reason for such results could be
the distinctive characteristics of smartphones such as ubiquity, portability, synchronous and
asynchronous learning and also easy connectivity.
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A unique characteristic of concept mapping used in the present study was that the
experimental groups’ participants were provided with assistance or scaffolding in creating the
maps of the words. Wood et al. (1976) defined scaffolding as a graduated support of an expert
which helps the new learners to complete a task that they were not able to do on their own. In fact,
scaffolding provides the learners with gaining more control over doing a task which may be beyond
their capabilities. In this regard, concept mapping is known as a kind of scaffolding which lets
students gain more control over new vocabulary items gradually. So, providing learners with
assistance to do the tasks such as the ones examined in the present study makes all the activities
less complex.

The results of the study are also in line with the findings of previous research studies that
provided evidence concerning the usefulness and effectiveness of mobile phones in EFL context
(e.g., Hassan & Shafiqul Islam, 2020; Kaveh & Rassaei, 2022; Seraj et al., 2021). Ally and Samaka
(2016) stated that mobile phones have some benefits for both students and teachers which results
in promoting EFL students’ learning. Moreover, they claimed that mobile phones are small devices
to be carried easily everywhere without the restriction of time and place that lets learners share
information and expertise, work collaboratively to do a project, and also complete a task much
better (Ally & Samaka, 2016). Shahadat Hossein Khan et al. (2015) claimed that mobile phones
are really useful tools because they create learner-centered teaching and learning context in which
students’ learning often occurs as a result of their active participation or involvement and teachers
are usually known as facilitators.

Conclusion and Implications

Based on the results provided above, it can be concluded that mobile-assisted concept
mapping has a significant and meaningful effect on improving EFL learners’ vocabulary learning.
The analysis of obtained data indicates that such a technique presents students with opportunities
to enhance the participants’ knowledge of vocabulary. The results of the study provide evidence
for effectiveness and usefulness of the mobile-assisted concept mapping in the EFL context.
During the mobile-mediated concept mapping process, it was found out that the EFL learners were
provided with opportunity to learn the new words in a stress-free environment through their mobile
phones. The usefulness of this technique may support the underlying ideas of concept mapping.
That is, the present study supported the notion that technology-mediated concept mapping
enhances learners’ language learning. The results of the study also support the implementation of
mobile technology, including smartphones in EFL settings. The findings suggest that smartphones
can be employed in the educational environments such as EFL classrooms and EFL instructors are
able to benefit from the benefits presented by mobile technology to promote learners’ language
performance.

The results in the current study suggest several theoretical as well as pedagogical
implications. This study theoretically contributed to the areas of concept mapping, technology-
mediated concept mapping, and MALL and pedagogically provides evidence regarding an
innovative technique for EFL learners, teachers, and also curriculum designers.
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Theoretical Implications

Several important implications can be drawn from the results of the study. First of all, the
results of the present study made contributions to the literature on concept mapping in EFL
settings. The importance of concept mapping has been widely emphasized in EFL context. Concept
mapping is an effective technique which has been proposed as a consequence of limitations and
inadequacies of conventional techniques. Therefore, a number of recent studies have examined the
effects of concept mapping on EFL students’ language performance. The results of the study
contribute to this part of literature by showing that concept mapping is a useful technique to
increase EFL learners’ vocabulary learning.

Another implication of the study is providing positive evidence regarding mobile-assisted
language learning. Recently, mobile phones are known as effective devices in different areas of
education, including language learning and teaching. However, both educators and researchers still
need to consider some specific issues to find out how different forms of mobile technology can
help EFL or ESL learners improve their language skills. The present study presents positive
evidence in this field, as the results indicated the implementation of mobile phones is beneficial
for EFL students. Since little is done in the field of mobile-assisted concept mapping, the results
of the study can offer a contribution in this area of literature.

Pedagogical Implications

The results of the study have also some pedagogical implications for instructors, syllabus
designers, and EFL students. Language instructors can easily employ the mobile-assisted concept
mapping as a new technology-mediated technique to teach different skills or sub-skills. The
mobile-assisted concept mapping helps language instructors to teach the language both locally and
globally. Furthermore, the mobile-assisted concept mapping allows instructors to determine the
learners’ weaknesses and help them perform better. The current study also provides language
teachers with some practical guidelines which let them use the mobile-assisted concept mapping
technique to teach words besides in-person teaching.

L2 students can also benefit from the mobile-assisted concept mapping for their vocabulary
learning. They can use their mobile phones to learn new words outside of the classroom without
the constraint of time and location. In addition, the results of the present study have some
implications for all those syllabus designers who would like to use the mobile-assisted concept
mapping technique to get better learning results.

Limitations and Suggestions for Future Directions

There are several important issues that need to be taken into consideration when
interpreting the findings of this study. First, all the learners in this study were adult and no teenage
learner participated in the study. Future research is needed to choose and involve teenage learners
to see if the findings can be generalized to teenage EFL participants. Second, it is recommended
to conduct a similar study and enrich the study with qualitative data in addition to quantitative
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data. The third limitation of the study relates to the participants’ delayed post-test. Since the
researchers did not have access to the participants, they asked the learners to take the delayed post-
test one week after the last treatment session which should be normally given to the learners two
weeks after the post-test. In the end, the present study only investigated the effects of mobile-
assisted versus paper-based concept mapping on EFL learners’ vocabulary development and did
not report on other language sub-skills. Therefore, other language researchers can replicate the
current study with examining EFL learners’ other sub-skills.
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