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Abstract

Technological advancements have prompted researchers to examine the integration of technology
in learning environments. This study aimed to assess the effects of incorporating technology into
vocabulary learning environments. Two intact classes from a large state university were divided
into an experimental and a control group, each consisting of 34 participants. The experimental
group used Telegram and Xmind applications to learn new vocabulary, creating concept maps
with Xmind and sharing them via Telegram. The control group, on the other hand, used traditional
concept-mapping techniques. Furthermore, semi-structured interviews were held with 15
participants from the experimental group to examine their perspectives on technology-enhanced
learning. The results of the ANCOVA analysis showed that integrating technology significantly
improved vocabulary acquisition. The qualitative results revealed that although technology
alleviated learning difficulties, enhanced motivation, and improved vocabulary knowledge, it
also introduced certain challenges. The study concludes with implications for both learners and
educators.
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1 Introduction

In an increasingly interconnected world, the role of English as a global lingua franca has underscored
the importance of effective language education, particularly for learners of English as a Foreign
Language (EFL) (Akbarian, 2018). The acquisition of vocabulary is a fundamental component of
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language learning, as it directly influences communicative competence and overall language proficiency
(Dodigovic, 2023). Traditional methods of vocabulary instruction often struggle to engage learners or
provide the necessary contextual practice that vocabulary mastery demands (Akbarian, 2010a, 2010b).
In this context, the integration of technology into EFL teaching emerges as a transformative approach,
promising to enrich vocabulary learning experiences (Chacon-Beltran, 2018; Hsu et al., 2023). The
digital age has ushered in a plethora of tools and resources that can enhance language learning, making
it more interactive, personalized, and accessible. From mobile applications and online games to virtual
reality and adaptive learning platforms, technology offers innovative avenues for engaging students and
catering to diverse learning styles (Mellati & Khademi, 2019). Moreover, the integration of multimedia
resources, such as videos and audio clip, allows for contextualized learning, wherein vocabulary is
encountered in authentic and meaningful situations (Chun et al., 2016; Jurkovi¢, 2019). This integration
not only helps in memorizing words but also fosters a deeper understanding of their usage, nuances, and
cultural connotations. Furthermore, technology facilitates opportunities for collaboration among learners
through online forums and social media, enabling them to use new vocabulary in creative and relevant
contexts (cf., Chun et al., 2016; Fridriksdottir, 2018).

All aspects of and approaches to vocabulary acquisition (e.g., intentional and incidental vocabulary
learning) might benefit from tech-enhanced instruction. For instance, incidental vocabulary acquisition,
a key component in foreign or second language learning, is further amplified by technology-enhanced
environments. More particularly, digital tools provide repeated exposure, contextual richness, and
interactive engagement—factors in line with the cognitive mechanisms, discussed in details in Teng and
Reynolds (2025).

As educators increasingly embrace these digital tools, they can create dynamic and conducive
learning environments that motivate students and promote active participation (Frioriksdottir, 2018; Ko,
2019). By understanding how technology can complement traditional teaching methods, educators can
better prepare their students for successful communication in English, empowering them to navigate the
complexities of the language landscape in today’s global society (Jurkovic, 2019).

The rapid advancement of technology has significantly transformed educational practices across the
globe. In the realm of EFL, the integration of technological tools has emerged as an effective strategy to
engage learners, diversify instruction, and enhance learning outcomes (Chacon-Beltran, 2018; Chun et
al., 2016). Vocabulary acquisition, a critical aspect of language proficiency, often poses challenges for
EFL learners as it requires not only rote memorization but also contextual understanding and practical
application (Kurt & Bensen, 2017). There is ongoing debate about the effectiveness of technology in
enhancing vocabulary learning outcomes. While some studies point to positive achievements when
integrating tools like social media and mind mapping software, others report inconsistent results. The
success of these tools can be influenced by factors such as the learners’ age, proficiency level, and the
specific context in which they are used (e.g., Ada et al., 2017; Ko, 2019; Shi et al., 2024). Critics argue
that simply integrating technology does not guarantee improved learning outcomes without careful
implementation and alignment with pedagogical goals (Stockwell & Liu, 2015).

Some educators and researchers advocate traditional vocabulary learning methods, such as direct
instruction and rote memorization, as being more effective in certain contexts. The concern arises
that reliance on social media and mind mapping may detract from traditional teaching practices that
have historically proven effective. This raises questions about the optimal balance between innovative
practices and established methods in EFL contexts (Wang, 2016). Although social media has the potential
to engage learners, it can also serve as a distraction. Critics argue that the noise of social networking
platforms can detract from focused vocabulary learning, leading to superficial engagement rather
than meaningful interaction. This raises questions about the context in which social media should be
integrated and how to ensure it enhances rather than hinders learning (Xu et al., 2017). Not all learners
possess the same level of digital literacy, which can affect their ability to leverage social media and mind
mapping tools effectively for vocabulary learning. This discrepancy can create inequitable learning
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experiences, leading to frustration for some students and disengagement from the learning process. There
is a need to address how differing levels of digital competence might impact the overall effectiveness of
these tools (Shi & Tsai, 2024).

The use of social media and Xmind for receiving feedback raises questions about the quality
and accuracy of that feedback. Peer feedback in social media contexts may lack the depth and detail
provided by traditional assessments or instructor comments, potentially leading to misunderstandings or
misuse of vocabulary. Ensuring that learners can effectively use feedback from peers while maintaining
high standards can be contentious (Kim et al., 2013). The effectiveness of integrating technology into
language learning varies across educational contexts. Factors such as institutional support, infrastructure,
and access to technology can greatly influence the success of technology integration. In environments
where access to technology is limited, the feasibility and appropriateness of using these tools for
vocabulary learning can be questioned (Kusyk, 2017). The integration of technology into EFL contexts,
particularly through the use of social media and Xmind, presents a range of controversial issues that
merit thorough exploration. It is crucial to tackle these issues in order to grasp the wider implications
of technological integration on vocabulary acquisition and learner experiences. By critically examining
these issues, educators and researchers can make informed decisions that prioritize effective and
equitable language learning practices. This examination will ultimately encourage the thoughtful and
judicious use of technology in EFL contexts, ensuring that it serves to enhance, rather than complicate,
vocabulary learning outcomes (Hung, 2015).

This study explores the effectiveness of social media and the mind mapping software Xmind in
enhancing EFL learners’ vocabulary achievements and their attitudes toward these tools in feedback
contexts. Firstly, it examines whether integrating social media, which promotes interaction and peer
collaboration, and Xmind, which helps organize and visualize vocabulary, can improve learners’
vocabulary retention and usage. The study assesses if this blended approach of using social media for
dynamic learning and Xmind for meaningful word connections can enhance vocabulary acquisition
in EFL contexts. Secondly, the study examines EFL learners’ attitudes toward using social media and
Xmind for feedback in vocabulary learning. Learner attitudes are crucial as they impact engagement,
motivation, and learning outcomes. Positive attitudes encourage the use of these tools, while negative
perceptions may limit their effectiveness. By exploring these attitudes, the study aims to identify barriers
and facilitators to technology integration in vocabulary learning. The findings offer practical insights for
educators, helping to design technology-enhanced strategies that align with learners’ preferences, and
bridging the gap between technological tools and effective pedagogy in language education.

2 Review of the Related Literature

Integrating technology into EFL contexts to enhance vocabulary learning is supported by various
educational theories (Sahin Kizil & Savran, 2018). Grounded in Self-Determination Theory (Deci &
Ryan, 1985), integrating technology in vocabulary learning might contribute to higher learner autonomy,
competence, and relatedness, via individualized, interactive, and socially connected learning experiences,
which would lead to motivation and retention. Moreover, in alignment with Cognitive Load Theory
(Sweller, 1988), technology use might be purposefully integrated into vocabulary acquisition to lower
extraneous cognitive load and adjust how to present new lexical items, hence increasing learners’
capacity to process and retain vocabulary more successfully. Constructivism emphasizes active learner
engagement, aligning with the collaborative and interactive features of social media and Xmind (Stockwell
& Liu, 2015). Bandura’s Social Learning Theory highlights learning through observation and interaction,
suggesting that social media enhances vocabulary learning by exposing learners to authentic language
use. The Technology Acceptance Model (TAM) explains that learners’ acceptance of tools like social
media and Xmind depends on perceived usefulness and ease of use (Yanguas, 2009). These frameworks
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collectively illustrate how technology can facilitate vocabulary acquisition and how learner attitudes
influence its effectiveness (Glassman & Kang, 2016; Wakefield & Frawley, 2020; Wang, 2016).

The integration of technology into EFL contexts has sparked considerable interest in educational
research, particularly regarding its impact on vocabulary acquisition (). Several empirical studies have
highlighted the potential of social media platforms to enrich vocabulary learning through increased
interaction and engagement. For example, Chun et al. (2016) investigated the impact of using Instagram
on vocabulary acquisition among EFL learners. The research found that incorporating social media led
to significant improvements in learners’ vocabulary retention and engagement, as students expressed
enjoyment and motivation in using the platform to interact with peers and engage in vocabulary-related
activities. Participants reported more frequent exposure to new words in context, thereby facilitating
deeper learning. Ada et al. (2017) explored the use of Facebook groups for vocabulary learning. They
found that students who participated in discussion forums and group activities frequently reported
higher vocabulary gains. The immediate and informal nature of the feedback provided by peers was
instrumental in reinforcing vocabulary knowledge, thus supporting the notion that social media can be an
effective tool for enhancing vocabulary achievements.

The use of mind mapping tools, such as Xmind, has also been shown to positively affect vocabulary
learning. Xin and Affrunti (2019) conducted an experimental study that examined the effects of using
mind mapping on the vocabulary achievements of EFL students. The findings indicated that students
who utilized mind maps to organize vocabulary and illustrate relationships between words performed
significantly better in tests compared with those who received conventional instruction. Mind mapping’s
visual nature aided in memory retention and recall, suggesting that this tool can effectively enhance
vocabulary learning. Additionally, Shi and Tsai (2024) investigated the impact of Xmind on collaborative
vocabulary learning in EFL classrooms. Their results demonstrated that mind mapping promoted
teamwork and facilitated discussion among students, which contributed to higher levels of engagement
and vocabulary mastery. Participants appreciated having a structured visual representation of vocabulary,
which helped them understand the connections between words and concepts.

Understanding learner attitudes towards technology is crucial for successful implementation. Rezai
et al. (2025) examined EFL learners’ attitudes toward using social media as a feedback mechanism
for vocabulary learning. The study revealed that the majority of participants viewed social media
positively, citing its ability to facilitate communication and foster a supportive learning environment.
Learners expressed that receiving feedback from peers in a social media context felt less intimidating
than traditional classroom settings, thereby encouraging their vocabulary practice. Conversely, Karimi
and Nasouri (2024) noted some resistance among students who were unfamiliar with using social media
for educational purposes. Their research highlighted a divide in attitudes based on prior experience,
suggesting that students with limited digital literacy were less likely to view these platforms positively.
This finding indicates the need for tailored training to enhance digital competency, helping more learners
engage with these technologies effectively. The attitudes of learners towards using mind mapping
tools for receiving feedback are generally favorable as well. In a study by Ko (2019), students reported
that using Xmind not only aided in understanding vocabulary but also encouraged peer collaboration.
Participants appreciated receiving visual feedback on their mind maps, which clarified misunderstandings
and deepened their grasp of vocabulary. The structured format of mind mapping provided a clear
framework for learners to visualize their feedback, making the learning process more transparent and
manageable. However, some students expressed concerns about the time required to create and utilize
mind maps effectively. For example, Rezai et al. (2025) found that while many learners acknowledged
the benefits of mind mapping, they also felt overwhelmed by the task of creating detailed maps, which
they believed could detract from their overall vocabulary learning experience.

While numerous studies indicate positive outcomes associated with technology in vocabulary
learning (e.g., Ko, 2019), there is often an overemphasis on the benefits without a corresponding focus
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on potential drawbacks. Critics argue that the effectiveness of technology is not universally applicable
and can vary greatly depending on individual learner attributes and context. This raises questions
about the validity of generalizing findings across different settings. As noted by Chun et al. (2016),
the effectiveness of technology as a ‘panacea’ for vocabulary learning is largely contingent on various
contextual factors. However, the literature often fails to fully account for how these factors might hinder
technology’s effectiveness. For example, learners’ varying technological skills, educational background,
and access to reliable devices and connectivity can significantly impact outcomes, highlighting a need for
a more nuanced understanding of how technology is experienced differently across diverse populations
(Hsu et al., 2023; Shi & Tsai, 2024; Zhang et al., 2025).

The literature suggests that social media facilitates interaction and feedback; however, the quality
of peer feedback provided through these platforms can be questionable (Zhang et al., 2025). There
may be inconsistencies in the accuracy and depth of feedback given by peers, which could lead to
misunderstandings or improper language use. This poses challenges as to whether such interactions
genuinely contribute to vocabulary mastery or if they sometimes mislead learners (Wakefield &
Frawley, 2020; Xu et al., 2017; Zhang et al., 2025). The assumption that all learners are equally capable
of utilizing technological tools can be controversial. Not all students possess the same level of digital
literacy, which can create inequalities in their ability to benefit from technology integration. This issue
complicates the narrative that technology enhances learning for all, as some students may struggle with
the user interfaces or lack familiarity with online learning environments (Sahin Kizil & Savran, 2018;
Sushma, 2012; Tsai & Tsai, 2018; Zhang et al., 2023). These controversial issues underscore the need for
further research and critical discourse regarding technology integration in EFL contexts. Addressing these
concerns will help create a more balanced understanding of how technologies, like social media and
Xmind, can be effectively utilized to support vocabulary learning while considering various barriers and
challenges. Such insights are essential for developing informed pedagogical approaches that maximize
technology’s benefits while minimizing its potential drawbacks.

Research Questions

RQ1. Does integrating social media and Xmind into EFL contexts enhance the learners’ vocabulary
achievements?

RQ2. What are the attitudes of EFL learners toward using social media and Xmind as the means of
receiving feedback in vocabulary learning contexts?

3 Method

3.1 Participants

Two intact classes (N = 68, 18 to 24 years old) at the tertiary level from a large state university in Iran
were invited to participate in this quasi-experimental study. The participants represented a diverse range
of academic disciplines, including Architecture, Management, Engineering, Mathematics, and Chemistry,
reflecting the multidisciplinary nature of the student body. To ensure balanced group composition and
minimize selection bias, the two intact classes were randomly assigned to either an experimental group
(n = 34) or a control group (n = 34) to enhance the study’s internal validity, ensuring that any observed
differences between the groups could be attributed to the intervention rather than to pre-existing
differences. All participants were instructed by the same instructor—the first researcher—who ensured
consistent delivery of the course content across both groups. The students attended the course regularly,
a crucial factor for maintaining the study’s reliability and ensuring that the intervention was applied
consistently over time.
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3.2 The context

The learners in this study were frequent users of modern technologies, particularly social media
platforms, which played a significant role in their daily lives. This familiarity with digital tools made
them well-suited for participating in a technology-enhanced learning environment. All participants were
based in Iran and had consistent access to the Internet, both at home and at university, ensuring that they
could fully engage with the course materials and activities outside of the traditional classroom setting.
The availability of reliable internet access was critical for the smooth execution of the blended learning
model, which relied heavily on digital platforms for instruction and interaction. To cater to students
wishing to expand their English vocabulary knowledge in a more flexible and modern context, a blended
reading course was specifically designed. The course aimed to integrate traditional learning methods with
innovative technological tools—Telegram and Xmind—to create an engaging and interactive learning
experience. The course spanned one academic term, comprising 14 sessions in total. Throughout these
sessions, Telegram and Xmind served as the primary platforms for delivering course content, facilitating
communication, and organizing collaborative activities. The course was structured in two main stages
to ease students into the new mode of learning. In Stage 1, the learners were familiarized with the
course objectives, structure, and instructional approach, focusing on how to effectively navigate and
use Telegram and Xmind as part of their learning. In Stage 2, the learners actively engaged with these
tools to enhance their vocabulary acquisition. Telegram was utilized for discussions, sharing resources,
and providing immediate feedback, while Xmind, a mind-mapping tool, allowed students to visually
organize and connect new vocabulary in meaningful ways. By blending these technological tools with
traditional reading exercises, the course sought to create a dynamic and learner-centered environment
that encouraged active participation, collaboration, and autonomous learning.

3.3 Instruments
3.3.1 Telegram Application

The Telegram application offers online users a wide range of capabilities, enabling them to send and
receive various forms of media, such as images, videos, audio files, and voice messages through their
social network, group, or individual contacts (Olson, 2013). This versatility has made Telegram a popular
platform for communication and interaction in many contexts, including language learning. With over
700 million photos and 10 billion messages shared daily, Telegram facilitates real-time, media-rich
communication, which is particularly beneficial for language learners who can engage with authentic
language input in diverse formats (Olanof, 2012; Parmy, 2013). As Telegram operates on multiple devices
such as smartphones, tablets, and desktops, it offers learners a high degree of accessibility and flexibility,
ensuring that they can engage in learning activities anytime and anywhere. Moreover, Telegram allows
teachers and learners to create and manage groups, which can serve as virtual classrooms or discussion
forums where learners can collaborate, share resources, and engage in meaningful social interactions.
These group discussions can facilitate language practice in a communicative setting, as students are
encouraged to use the target language for practical interactions. Consequently, Telegram becomes a
valuable tool in both formal and informal language learning environments, boosting learner engagement
and enhancing communicative competence.

3.3.2 Xmind

The Xmind application, developed by XMind Ltd, combines the effectiveness of the concept mapping
strategy with the advanced capabilities of modern technology, making it a powerful tool for learners
and educators alike (Shi & Tsai, 2024). This software allows users of all ages and skill levels to easily
create, modify, and organize concept maps, offering an intuitive interface that simplifies the process of
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structuring information. Whether the goal is to outline a complex subject, brainstorm ideas, or synthesize
knowledge, Xmind enables users to visually represent their thoughts in a structured and accessible
manner. One of its key advantages is its collaborative feature, which allows users to work together
remotely, constructing and publishing their concept maps in real time. This online accessibility means
that anyone can view or interact with the maps, enhancing collaboration and collective learning. This tool
allows learners to navigate through intricate language concepts with ease, using the map as a visual and
interactive guide.

3.3.3 Vocabulary pretest and posttest

The researchers designed a vocabulary pretest based on the textbook Read This! 2 (Mackey et al., 2010),
which is primarily used for teaching general English to all incoming students at the University of Qom,
Iran. The pretest was designed to evaluate the learners’ initial vocabulary knowledge at the start of the
study. Comprising 30 items, the test was specifically aligned with the vocabulary found in the textbook’s
reading passages to ensure relevance to the learners’ coursework. The vocabulary tests used in this
study were designed to assess receptive vocabulary knowledge through multiple-choice and matching
formats. The tests underwent a pilot study with a comparable group of learners (n = 20) who were not
part of the main study. Reliability analysis using Cronbach’s alpha yielded a coefficient of .714 for the
pretest and .818 for the posttest, indicating acceptable internal consistency. To establish content validity,
three experienced EFL professionals reviewed the test items and confirmed their alignment with the
study’s learning objectives. Additionally, to ensure comparability between the pre-test and post-test, the
vocabulary items were matched based on corpus frequency using the British National Corpus (BNC) and
assigned CEFR levels from the English Vocabulary Profile (EVP). Words were also matched for length
and part of speech distribution. Item facility and discrimination indices were computed during the pilot
phase to further confirm that the two test versions were equivalent in difficulty. These procedures were
undertaken to ensure that both the validity of the vocabulary assessment and the comparability of the pre-
test and post-test were adequately addressed (see Appendix for sample items).

3.3.4 Semi-structured interview

To gain a deeper understanding of the participants’ perspectives on a technology-enhanced learning
environment, the researchers carried out semi-structured interviews with 15 learners from the
experimental group. The participants for the interviews were purposefully selected from the experimental
group using a maximum variation sampling strategy. This approach was chosen to capture a broad
range of perspectives and experiences related to the intervention. Selection criteria included gender,
language proficiency levels, and observed classroom participation, allowing for diverse representation
within the sample. The interview language was English, consistent with the instructional language of the
intervention and the proficiency level of the participants, who were all upper-intermediate EFL learners.
However, participants were informed that they could switch to their first language (Persian) if needed to
express complex ideas or emotions. In such cases, follow-up translations were verified through member
checking and expert review to ensure accuracy. Each face-to-face interview lasted about 30 minutes,
offering a flexible platform for learners to share their views not only on the specific questions posed by
the researchers but also on any other related topics they wished to explore. The semi-structured format
allowed the conversation to flow freely, giving learners the opportunity to elaborate on their experiences
and perceptions in a more natural and comprehensive manner. The interview questions were designed
to explore key areas of interest, such as the learners’ overall attitudes toward technology-enhanced
environments, the perceived benefits of integrating technology in reading and vocabulary courses, the
challenges they encountered in such settings, and their general feelings and feedback about participating
in a blended learning model. The researchers carefully crafted the questions to prompt reflection on both
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the positive and negative aspects of the learning environment, encouraging learners to provide a balanced
perspective.

To initiate the discussion, learners were first asked to define what they understood by the term
‘technology-enhanced environment.” This warm-up question helped ease the participants into the
conversation while setting a clear context for the subsequent topics. Following this, the learners were
asked to share their opinions on the effectiveness of conducting such technology-supported learning
environments, particularly in the context of vocabulary acquisition. Specific questions addressed their
attitudes toward learning new vocabulary in a blended classroom, the use of applications such as
Telegram and Xmind, and their views on how these tools impacted their learning process. To ensure
confidentiality and anonymity, each participant was assigned a number during the interview process,
a practice recommended by Creswell and Creswell (2017), to create a safe space where learners could
openly share their thoughts and concerns without fear of being personally identified.

3.3.5 Reading material

The two groups in the study were exposed to Read This! 2, an English reading textbook from a series
designed specifically for secondary and university students (Mackey et al., 2010). Read This! 2 stands
out with several key features that align well with the objectives of the current study. The passages in
the textbook serve as springboards for various learning activities, including reading comprehension
tasks, vocabulary building exercises, grammatical analysis, and opportunities for both oral and written
discussion. The textbook offers explicit instruction in critical reading skills, such as skimming and
scanning. These skills help learners extract meaning more efficiently from texts and prepare them to
encounter new vocabulary with greater confidence. The textbook introduces key strategies for learning
new words, such as using contextual clues and understanding word forms (e.g., prefixes, suffixes, and
root words). Each chapter includes a Vocabulary Review section that highlights 12 key words before
students begin reading the passages. This pre-reading vocabulary instruction is designed to prepare
students for the text and ensure that they have a foundational understanding of the new words they will
encounter. Throughout the intervention, the learners in both the experimental and control groups were
guided through the textbook’s chapters, with the experimental group utilizing Telegram and Xmind
to supplement their learning. These platforms allowed learners to collaborate, share concept maps,
and receive immediate feedback on their vocabulary exercises. This technology-enhanced learning
environment not only provided learners with diverse methods of engaging with the material but also
aligned with the textbook’s objective of fostering deeper language acquisition through interactive and
visual means.

3.4 Procedures

The study took place over a 14-week period, with one 90-minute session conducted each week during a
regular academic term. In the first two sessions, participants in the experimental group were trained on
how to use the applications essential for the study. They were introduced to the Xmind application for
creating concept maps and the Telegram platform for communication and file sharing. The researchers
conducted practical tests to ensure that all learners had an equivalent level of technology literacy,
ensuring a uniform starting point for the intervention. In the pre-reading phase, the teacher introduced
new vocabulary words that were central to the texts. This phase also involved providing relevant
background knowledge and activating the learners’ existing schemata, which helped them engage
meaningfully with the reading materials. Warm-up activities, such as brainstorming and vocabulary
review, stimulated the learners’ interest in the topic, thereby aiding in their comprehension of new words.
Learners were encouraged to explore word meanings and usage through a combination of context clues,
word formation analysis, and prior knowledge.
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During the while-reading phase, the teacher introduced a variety of effective learning strategies to
enhance vocabulary acquisition and comprehension. These strategies included guessing word meanings
from context, using word formation clues, recognizing cognates, paying attention to sentence structure
and syntax, analyzing reference words, and predicting text content. Learners were also taught to use
dictionaries effectively to support their understanding. These strategies helped students create concept
maps, which were visual representations of their understanding. The experimental group used Xmind
to construct these maps, incorporating information from various sources such as textbooks, peer
discussions, and online resources. They then shared their maps via Telegram, enabling collaborative
learning outside the classroom. The use of Telegram allowed for real-time collaboration, with participants
linking photos, images, videos, charts, tables, and texts to their concept maps by dragging and dropping
resources from the internet or personal files.

In the post-reading phase, the teacher assessed the students’ reading comprehension and the
quality of their concept maps. Group discussions were held to address any misunderstandings or gaps
in comprehension. The teacher then provided feedback on the concept maps, offering suggestions
for improvement and sharing an updated version of the Xmind maps with the group. Towards the
end of the intervention, the researchers carried out semi-structured interviews with 15 learners from
the experimental group. Each interview, lasting around 30 minutes, aimed to delve into the learners’
experiences and attitudes regarding the technology-enhanced learning environment. After a series of
warm-up questions, participants were asked about the perceived advantages and disadvantages of using
tools, like Telegram and Xmind, in their learning. The interviews were transcribed and analyzed for
deeper insights into the learners’ perspectives on the technology-enhanced approach.

The control group adhered to a similar instructional approach, including the same pre-reading,
while-reading, and post-reading phases. However, the key difference was that this group did not use
Telegram or Xmind. Instead, learners created concept maps using traditional paper-and-pencil methods.
These maps were completed individually and submitted to the teacher without any opportunities for
collaboration or resource sharing. The control group’s concept mapping process was less interactive,
as they lacked the collaborative features available to the experimental group. However, they received
instruction on how to construct concept maps using handouts and practiced drawing them manually.

4 Results

4.1 Integrating technology into EFL classes

The first research question explored whether incorporating Telegram and Xmind into EFL settings would
improve learners’ vocabulary outcomes. Table 1 offers a comparative overview of the vocabulary test
scores for both the experimental and control groups, showing their performance before and after the
intervention. Prior to performing ANCOVA, the researchers carefully checked its assumptions, including
homogeneity of regression slopes, to validate the analysis.

Table 1
Descriptive Statistics
Pretest scores Posttest scores
Group (n) Experimental (34) Control (34) Experimental (34) Control (34)
M (SD) 22.15 (4.61) 22.56 (4.53) 29.59 (5.11) 2491 (4.32)

Table 1 presents the descriptive statistics for the pretest and posttest vocabulary scores of both the
experimental and control groups. The mean pretest scores were 22.15 (SD = 4.61) for the experimental
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group and 22.56 (SD = 4.53) for the control group. Following the intervention, the experimental group
showed a substantial increase in their vocabulary performance with a mean posttest score of 29.59 (SD
= 5.11), while the control group exhibited a more modest improvement, with a mean posttest score of
2491 (SD = 4.32). These results suggest that incorporating Telegram and Xmind in the experimental
group led to a more significant enhancement in vocabulary achievement than what was observed in the
control group.

Table 2

The Results of ANCOVA

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 1083.346a 2 541.673 46.121 .000 587
Intercept 330.936 1 330.936 28.178 .000 302

Pretest 711.567 1 711.567 60.586 .000 482

Group 419.461 1 419.461 35.715 .000 355

Error 763.404 65 11.745

Total 52341.000 68

Corrected Total 1846.750 67

Dependent Variable: Posttest
a. R Squared = .587 (Adjusted R Squared = .574)

Table 2 details the results of the ANCOVA used to assess the effect of group assignment (experimental vs.
control) on posttest scores, with pretest scores as a covariate. The overall model is statistically significant,
as evidenced by an F-ratio of 46.121 and a partial eta squared value of .587. This indicates that the model
explains a substantial amount of the variance in the posttest scores, demonstrating the effectiveness of
the overall analysis in capturing the impact of the intervention. The pretest scores, which were used to
control for initial differences in vocabulary knowledge, are a strong predictor of posttest performance.
This is highlighted by the F-ratio of 60.586 and a partial eta squared of .482, showing that pretest scores
account for nearly 48.2% of the variance in the posttest scores. This emphasizes the importance of
accounting for baseline knowledge when evaluating the effectiveness of educational interventions. The
group assignment variable also has a significant effect on posttest scores, with an F-ratio of 35.715 and a
partial eta squared of .355. This finding implies that about 35.5% of the variation in posttest scores can be
explained by the differences between the experimental and control groups. The considerable effect size
highlights that the use of Telegram and Xmind had a significant impact on vocabulary learning outcomes.
The ANCOVA results indicate that integrating Telegram and Xmind in the experimental group led to a
notable improvement in vocabulary learning compared with the traditional methods used by the control
group. This improvement was observed after accounting for initial differences in vocabulary knowledge
between the groups, emphasizing the effectiveness of the technology-enhanced learning environment in
advancing vocabulary acquisition.

Table 3
Estimated Marginal Means

95% Confidence Interval
Lower Bound Upper Bound
Experimental 29.736a 588 28.562 30911
Control 24.764a 588 23.589 25.938

Group Mean Std. Error
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Dependent Variable: Posttest
a. Covariates appearing in the model are evaluated at the following values: Pretest = 22.35.

Table 3 presents the estimated marginal means for posttest scores of the experimental and control groups,
adjusted for pretest scores. The estimated marginal means indicate that the experimental group, with
Telegram and Xmind, achieved a higher mean posttest score (M = 29.736) compared with the control
group (M = 24.764). The significant difference between these means reflects the positive impact of the
technology-enhanced learning tools on vocabulary acquisition. The confidence intervals further support
this interpretation, as the intervals do not overlap. For the experimental group, the confidence interval
(28.562 to 30.911) is significantly higher than that of the control group (23.589 to 25.938), reinforcing
the conclusion that the intervention had a meaningful effect on improving vocabulary learning outcomes.
These results suggest that integrating Telegram and Xmind into the learning process provided a
significant benefit over traditional methods, as evidenced by the higher estimated marginal means and the
clear separation between the confidence intervals of the two groups.

4.2 Attitudes towards technology use

The second research question explored the attitudes of EFL learners toward the use of Telegram and
Xmind to obtain feedback in vocabulary learning contexts. Intended for the sake of data triangulation,
the researchers conducted a semi-structured interview with 15 learners from the experimental group. The
results showed that there were some differences between these learners’ attitudes towards technology-
enhanced environment. The main themes, obtained in the semi-structured interview, are organized in
terms of advantages and disadvantages below:

4.2.1 Advantages of technology-enhanced learning environment

Interactive activities: ‘Using Internet to find the meaning of new words and find the relationship among
them in Xmind provide interactive activities that help us learn new vocabulary’ (Student # 1; in addition,
students # 3, 6, 8, & 11 mentioned the same concept but in different words). Most of them argued that
blended setting provides adequate opportunities for learning new vocabulary.

Collaborative learning: One student stated that ‘before this course we did not know how to work with a
dictionary. In Telegram, we learn a lot from other learners about how to use a dictionary, especially online
dictionaries’ (Student # 5). ‘It is so interesting that I can ask my classmates any questions, at any time.
They help me clarify the meaning of new words in the Telergam. Even they share with me their Xmind
maps to understand the words better. This feature motivates me to use this application more than before
for language learning, especially for vocabulary learning’ (Students # 3; in addition, students # 6 & 8
stated the same concepts but in different words). These statements indicate that collaborative learning is
a significant feature of any blended learning environment that provides extraordinary ubiquitous learning
opportunities for diverse language learners.

Feedback: ‘Making XMind, sharing it in Telegram, and receiving immediate feedback are significant
factors that motivate learners to participate in classroom activities and consequently learn new
vocabularies more effectively’ (Students # 3, 5, 8, 11, 14, & 15).

Good learning source: ‘Internet is a learning source in which we can find numerous examples of new
words of the text in different contexts. It helps us make more adequate XMind. Without Internet, making
XMind would be a complicated issue’ (Students # 6; in addition, student # 8 stated the same concepts but
in different words).
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Encouraging self-learning and self-assessment: ‘“We learn practically what our strengths and weaknesses
are in every session, while in conventional learning contexts we found it at the end of the course’ (Student
# 5). When there is technology in the classroom, then teachers have an opportunity to let learners
operate in the classroom at their own pace which suits them without disturbing others. In other words,
various educational tasks are available and the learners can choose them based on their specific learning
styles. They can play educational games that reinforce the lesson; they can work on learning material in
different level (Students # 1, 3, 8, & 11).

Solving educational problems: Technology-enhanced environment enables us to solve our educational
problems among themselves even without help from our parents and teachers. This extraordinary feature
motivates every learner to participate in such a beneficial learning environment (Students # 1, 5, 8, &
11). Individualized instruction allows students to learn at their own specific pace and check their progress
individually.

Recent information: Approximately all the learners stated that web-based content is up-to-date. They
have access to the most current information helping them become better informed even outside the
classroom environment.

Reduced learning expenses: Financial matters are magnificently important for language learners.
Learning expenses can be reduced in technology-enhanced learning environments. In addition, students
can share different textbooks in Telegram group. They may no longer need to buy learning materials.

Fun learning: Vocabulary learning can be fun when you use applications, such as Xmind and Telegram.
Learners are highly motivated to participate in classroom activities. This factor provides a situation in
which learners can retain the new vocabulary more effectively in comparison to conventional classrooms
(Students # 1, 5, 8, & 14).

The interview findings revealed that learners with technological proficiency highlighted the
considerable effect of a technology-enhanced environment on EFL vocabulary learning. Additionally,
their participation in classroom activities could shape their attitudes toward the importance of
implementing such programs in various learning settings.

4.2.2 Perceived benefits and challenges of feedback through social media platforms

Limited access to Internet: ‘The main obstacle in conducting technology-enhanced learning environment
is learners’ limited access. I can say that my major problem is that Internet is not always accessible in and
out of class’ (Student # 2). Approximately, all of the students agreed that limited access to Internet was
their main concern in the learning environment.

Although all participants had general access to the Internet at home and at university, several reported
issues with unstable connections, limited bandwidth, and occasional outages during online activities.
Thus, the disadvantage of ‘limited access to Internet’ refers to the quality and reliability of the connection
rather than complete lack of access.

Learner absence: 1 do not know whether it is a positive or negative feature; however, when I have access
to everything in Telegram, I think there is no need to attend the class’ (Student # 4). It can be said that
lazy students’ attitudes toward online learning might be a major problem in blended learning contexts in
which learners’ presence in the class is required.
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Social network media as an entertainment. Many learners had negative attitudes toward technologies,
such as social networks, they usually use for entertainment in the class (Students # 7, 10, & 12). Many
believed that textbooks are materials designed for learning while social networks are designed for fun or
anything except learning.

Taking much time: Controlling a technology-enhanced learning context requires a great deal of time.
Ever-changing applications with different settings can bother both teachers and learners in every learning
context. Some learners believe that a conventional class with paper and pencil concept-maps and face-
to-face classroom would be more preferable as you need a lot of time to handle the technical problems of
modern technologies (Students # 2, 7, 10, 12, & 13).

Confusion for beginners: Access to a huge amount of information in a technology-enhanced learning
environment probably misguides low-proficient learners. In other words, access to unclassified input can
be dangerous for beginners and can be eventuated in a state of confusion (Students # 9, 10, 12, & 13).

Unlike the results of quantitative analysis that show the superiority of the experimental group who
had better scores in their vocabulary tests, the results of semi-structured interview indicate that the
learners have mixed attitudes toward technology-enhanced learning context for language learning,
especially for vocabulary learning. Some discussed the challenges they had in learning in a technology-
enhanced language classroom. Several participants stated that this new environment needs a large
amount of time. Some stated that internet interruption can cause many unanticipated problems. Some of
them, in contrast, talked about positive features of technology-enhanced classrooms. They mentioned that
self-motivated assessment through classroom activities, setting specific goals based on learners’ interest,
and giving feedback are major features of this new mode of instruction. Using educational tools, Internet,
and chat in social networks may help learners realize the mental process that they engage in as they make
their maps about new vocabulary. They believe that flexible course content allows them to focus on the
part in which they are more interested.

5 Discussion

The findings from the current study investigating the impact of employing Xmind and Telegram on
learners’ vocabulary learning in EFL contexts highlight both the benefits and challenges associated
with using technology-enhanced methods in language education. The results revealing that learners in
a technology-enhanced classroom outperformed those in a conventional classroom align with existing
literature on technology’s positive influence on vocabulary acquisition. However, the themes that
emerged from the semi-structured interviews provide a more nuanced understanding of the implications
of integrating such technologies in EFL contexts.

The use of the internet to find meanings and relationships among words through Xmind provides
interactive activities that significantly enhance vocabulary acquisition. This finding confirms the role of
interactive technology in fostering engagement and deeper learning. By allowing learners to visualize
connections between new vocabulary, Xmind promotes a more profound understanding of the words
and their contexts. The emphasis on collaborative learning as a beneficial aspect of blended learning
environments reflects an essential characteristic of effective language learning. The ability for students
to work together, share ideas, and support one another in vocabulary acquisition aligns with Vygotsky’s
social constructivist theory, which underlines the importance of social interaction in learning. The
opportunities for ubiquitous learning through platforms like Telegram allow diverse language learners to
benefit from peer collaboration outside traditional classroom settings. The feedback mechanism provided
by Telegram, where learners can share and receive immediate feedback on their XMind, significantly
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motivates participation and enhances learning outcomes. This responsiveness is critical in educational
settings as it allows learners to correct misunderstandings and reinforce their learning promptly, which
is in line with effective feedback strategies discussed in educational literature. The ability to access web-
based content and examples of new words in various contexts aligns well with principles of authentic
learning. The immediacy and relevance of using up-to-date content can significantly enrich vocabulary
instruction, making it more relevant to real-world applications, which supports learner engagement and
connection to the material.

Limited access to technology is a significant barrier in a diverse educational landscape, particularly
when students lack reliable internet connectivity or access to devices, which exacerbates existing
inequalities (Xin & Affrunti, 2019). This challenge underscores the necessity of ensuring equitable access
to educational technologies for all learners. The study identified that some students had negative attitudes
toward using social media technologies for educational purposes, often associating these platforms with
entertainment rather than learning. This resistance to educational applications of social media reflects
a disconnect between learners’ personal use and its educational potential, a perception also noted by
Frioriksdottir (2018), who emphasized the need for educators to help students redefine the context in
which such tools are viewed. Furthermore, the requirement of significant time to manage and integrate
technology-enhanced learning environments was highlighted as a concern, which aligns with findings
by Hsu et al. (2023), who discussed the challenges educators face in maintaining quality instruction
while managing technology. The study’s findings corroborate prior research, particularly regarding the
effectiveness of tools like Xmind and Telegram in enhancing vocabulary learning, but also reinforce
existing concerns around access, student attitudes, and the need for robust strategies in technology
integration (Wakefield & Frawley, 2020).

These findings align with those of Kim et al. (2013), who suggested that interactive digital tools allow
students to engage actively with vocabulary, thus improving retention. Similarly, Stockwell and Liu
(2015) noted that internet resources provide contextual examples that enhance vocabulary understanding.
The findings also resonate with Jurkovi¢ (2019), who found that social media facilitated collaborative
vocabulary learning. Moreover, Karimi and Nasouri (2024) emphasized that collaborative activities
on platforms, such as Facebook, could lead to meaningful vocabulary acquisition. The study indicated
that sharing XMind and receiving immediate feedback through Telegram were motivational factors
for learners. Teng (2025) highlights that learners’ motivation and perceived progress in tech-enhanced
contexts mutually reinforce, hence contributing to appropriate conditions that improve vocabulary
acquisition. This aligns with Ada et al. (2017), who highlighted the importance of timely feedback
in enhancing learner outcomes. Findings from the study noted that learners could choose various
educational tasks based on their learning styles. Prior research, including Zhang et al. (2025), supports
the notion that personalized learning experiences catered to individual styles can improve engagement
and outcomes in vocabulary learning.

6 Conclusion

Learners exposed to the technology-enhanced environment significantly outperformed those in traditional
classrooms, underscoring the efficacy of digital tools in promoting vocabulary learning. Insights from
semi-structured interviews revealed several pedagogical advantages, including increased learner
interaction, enhanced collaboration, and heightened motivation. The use of concept maps, access to
internet resources, and real-time feedback created a learning environment that supported diverse learning
styles and fostered independent problem-solving.

Our findings correspond with technology acceptance model as learners positively perceive the
usefulness and ease of use, which significantly affected their engagement with these applications.
Interview data further revealed that their willingness to adopt persistently increased with vocabulary
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tasks because of the intuitive design and practical functionality of the digital platforms (Wang, 2016).
Moreover, these outcomes align with self-determination theory (Deci & Ryan, 1985), as the technology-
mediated setting nurtured learners’ autonomy, competence, and relatedness—key components for
intrinsic motivation and sustained engagement. Moreover, the use of digital tools also catered to varied
cognitive processes, consistent with cognitive load theory (Sweller, 1988), by helping learners organize
and integrate information through visual aids and structured platforms, thereby reducing extraneous
cognitive load and enhancing germane processing. Interestingly, Wu et al.’s (2025) qualitative study
of an L2 English learner in Hong Kong has showed that gaming habits leads to unexpected lexical
development despite initial resistance to recognizing these benefits. That is, technology and digital
gaming leads to language learning, which in turn provides unique opportunities for vocabulary
acquisition, particularly incidental vocabulary acquisition, through sustained engagement.

Nevertheless, several challenges emerged. Limited access to technology, resistance to the educational
use of social media, and the time-consuming nature of managing digital tools were noted. Additionally,
learners with lower proficiency levels risked experiencing cognitive overload due to the volume and
complexity of available online information. These drawbacks emphasize the need for scaffolded
implementation and careful instructional design to mitigate cognitive strain.

Despite these limitations, the findings suggest that when pedagogically grounded and purposefully
integrated, technology can significantly enrich vocabulary learning in EFL contexts. By promoting
interaction, learner autonomy, and motivational engagement, such tools offer a dynamic and responsive
learning environment that aligns with both cognitive and motivational learning frameworks. The
theoretical implications of these findings suggest that integrating technology, such as Xmind and
Telegram, into vocabulary learning in EFL contexts aligns with current theories of blended and
technology-enhanced learning. These tools provide opportunities for interactive and collaborative
learning, which are central to social constructivist theory, where learners build knowledge through social
interaction and context.

Practically, these findings offer valuable insights for educators and policymakers. The benefits of
using technology-enhanced environments, such as enabling ubiquitous learning, providing access to
diverse tasks that cater to different learning styles, and keeping content up-to-date, highlight the potential
of such tools in fostering more engaged and self-directed learners. The immediate feedback mechanisms
in tools like Telegram further support active learning, which can significantly enhance vocabulary
acquisition.

However, the disadvantages must also be carefully considered when designing technology-enhanced
learning environments. Issues, such as limited access, students’ attitudes, and time required for classroom
management, indicate the need for careful planning and support structures. Educators must ensure equal
access to technology, address students’ misconceptions or resistance, and implement effective classroom
management strategies to handle the vast amount of information available online. Moreover, scaffolding
low-proficient learners to prevent information overload is critical to ensure that all students benefit from
these innovations.

Despite its insights on tech-enhanced EFL vocabulary acquisition, this study has limitations. First,
the sample size was relatively small and limited to a specific context, hence affecting the findings’
generalizability. Future studies should attempt for a larger and more diverse sample across different
institutions and proficiency levels to enhance external validity. Second, post-test scores (29.59/30)
indicated a ceiling effect, thus limited variability, which would limit or insight into high-proficient
learners. Future studies with more tiered assessment could better capture nuanced learning gains. Third,
the self-reported qualitative data might be subject to social desirability bias. Despite ensuring anonymity
and encouraging honest responses, some participants might have provided answers they believed were
expected by the researcher.
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Future research could further investigate the long-term effects of using Xmind and Telegram on
learners’ vocabulary retention. Moreover, future research could explore how Xmind and Telegram
impact other language skills, such as reading, writing, listening, and speaking in EFL contexts and,
thus, impact learners at different proficiency levels; do beginner, intermediate, and advanced learners
benefit equally or differently from these tools. It might be interesting to integrate additional collaborative
technologies (e.g., Google Docs, Padlet) to understand how a combination or comparison of different
digital tools might further enhance language learning outcomes. Last but not least, relevant variables (e.g.,
learners’ intrinsic motivation, self-regulation skills, and perceptions of autonomy in blended learning
environments) could be explored.
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Appendix

Sample items for Vocabulary pre- and post-test

A. Please read the following sentences and choose the correct answers.

1. Exercise is important because it................ people’s bodies and minds healthy.
a) takes b) makes c) keeps d) gets

2. Eyes, ears, and nose are called sense................

a) material b) substances  c¢) procedures d) organs
3. John Vane, a British researcher, found the reason aspirin helped to ................ heart attacks.

a) assist b) prevent c) develop d) produce

B. Match each word or phrase on the left with its correct definition or synonym on the right. Write the
letter of the correct answer next to the number.

A. Save someone from danger
B. Guess or calculate roughly
C. Feel worried or nervous

Number Word or Phrase Match
4. anxious e,
5. rescue i
6. estimate ...
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