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ABSTRACT
Digital technology has increasingly shaped the teaching of English as an applied language
in higher education. Although many university students are familiar with digital tools,
educators often face challenges in selecting technologies that support meaningful learning
outcomes. Existing research only emphasizes single tools or discrete language abilities,
hence breaking up existing research information about each tool used individually; limiting
the support/assistance provided by pedagogical recommendations to higher education
settings. A systematic literature review (SLR) was conducted following PRISMA 2020
guidelines. Fifty journal articles were retrieved from Scopus, Web of Science, and Google
Scholar. After screening and eligibility assessment, 16 studies were included for synthesis,
representing experimental, quasi-experimental, mixed-methods, qualitative, survey- based,
and conceptual analytical research. The findings show that Mobile- Assisted Language
Learning (MALL), particularly vocabulary apps and digital flashcards, provides the most
consistent evidence of effectiveness, especially for vocabulary acquisition and retention. Al-
supported tools and intelligent personal assistants demonstrate skill-specific benefits,
particularly for speaking practice, pronunciation awareness, learner autonomy, and
engagement, while effects on receptive skills are less consistent. Emerging technologies
such as chatbots, robotics, and virtual reality show promising potential but remain
underrepresented in rigorous classroom-based research. Overall, the review highlights that
technology is most effective when integrated with clear learning objectives, structured tasks,
and teacher guidance. Practical recommendations are provided to support educators in
selecting and implementing digital tools that align with instructional goals and learner needs
This is an open access article under the CC—BY-SA license.
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INTRODUCTION

In higher education, digital technology has become an essential part that cannot be separated from the teaching

and learning process. According to Tang (2025), numerous digital tools enrich education, such as Artificial Intelligence
(AI), Augmented Reality (AR), Virtual Reality (VR), and Mobile Applications. It is also supported by Phua (2025),
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who explained that Educational Technology (EdTech) has changed the atmosphere of teaching and learning in the
classroom due to its existence in personalizing, facilitating, and engaging the process. In this case, it regularly shows
that those digital tools offer massive resources and assistance that support the development of learners’ individual
experiences.

Today's generations, well known as Generation Z (Gen Z) and Generation Alpha, are connected to digital
technology. Klimova et al. (2023) mentioned that since these generations are really growing up with the new digital
technology tools, it is expected that their learning environment should have digital and interactive contents. While
learners are mostly confident about technology, many teachers and educators are still challenged with their pedagogical
use in academic settings, which can guide students to manage their digital identities or visuals. Cao et al. (2023) also
added that digital competency positively correlates with better language learning outcomes. Therefore, the shift to
online learning will promote critical reflection and foster pedagogical decisions for the integration of digital technology
in English as an applied language.

Educators face serious challenges in incorporating various technologies into teaching practices. Gamboa (2022)
reveals that several challenges occur when there is a lack of available gadgets, poor internet connection, sudden power
interruption, and less basic knowledge in operating modern technological tools. In responding to their digitally savvy
students and to enhance their interest in learning a foreign language, educators must utilize recent technology from
chatbots to virtual reality. As Kumari (2025) suggests, digital technology in education contributes to learning
achievement when effectively integrated, but it requires thoughtful instructional design. At the same time, educators
need to evaluate the impact of digital technology on their classroom by reflecting on its strengths and limitations. The
goal is to help educators with the pedagogical applications based on the relevant EdTech (Educational Technology).
Not only focus on helping students to develop knowledge in a learning context, but also develop their skills in the 21st
century, such as critical thinking, creativity, communication, and collaborative skills.

The use of Artificial Intelligence (Al) technologies has now become a norm in life and education. There
have been many types of Al that can be used in language learning, such as Generative Al (GenAl) and chatbots. Maity
etal. (2024) claimed that GenAl and chatbots could improve and change the intelligent tutoring system through highly
personalized and adaptive learning environments. Through live interaction, Al for language learning can analyse
learners’ input and tailor the learning process and feedback according to their needs. It creates personalized learning
for learners’ strengths and weaknesses. Moreover, Al supports effective learning through feedback and evaluations.
Zhai et al. (2021) indicated that automated writing evaluation provides formative and summative assessment that
can work in collaboration with human rating skill in high- stakes, large-scale tests or one-rater low-stakes assessments
and classroom contexts. Overall, Al in education supports the flexible and learner-centered approaches similar to
Mobile-Assisted Language Learning (MALL).

Astechnology advances MALL has gained attention as a tool to improve interactivity, accessibility and learning
engagement. Alisoy et al. (2024) emphasized that MALL offers several educational benefits, particularly in enhancing
the overall language learning experience and improving learning outcomes. This indicates that simple and accessible
design enhances the language learning process and engagement. Sholekhah et al. (2023) added that the modern design
elements in MALL are targeted to make the learning process more appealing and sustained. The examples of MALL
are Duolingo, Google Classroom, and Moodle Mobile. Previous discussion noted that MALL is accessible and
promotes learner engagement and self-directed learning. This leads to more immersive tools such as Virtual Reality
(VR) and Augmented Reality (AR), which simulate real-world contexts to increase engagement and understandings.
The availability of simulated environments such as VR and AR can improve the experience of learning; this claim is
supported by Zhao et al (2023), who say VR and AR can replicate real-world learning, which allows the students to
experience hands-on learning. VR and AR can create realistic and contextual environments to learn language
authentically. This experience increases engagement, communicative competence, and connects the classroom to the
real-world.

Although VR and AR share similar concepts, they are fundamentally different. As Vener et al. (2022) argued,
AR expands real life with digital data, and on the other hand, VR generates an entirely fabricated experience through
digital data. Through VR and AR, learners engage with realistic and technology-enhanced education. That results in a
shift toward technology-driven learning, followed by the adoption of Learning Management Systems (LMS) in
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education. Turnbull et al, (2020) assert that utilizing LMS in educational environments enhance both student and
teacher experiences through instruction and promotion of purposeful activities. LMS can provide a benefit to not only
learners, but instructors as well. Learners benefit from being able to access learning materials while instructors can
track learners' progress. This benefit works to allow learners and instructors to collaborate in real-time and customize
the learning process. Additionally, LMS provides learning analytics capabilities. Pan et al. (2024), note that modern
LMSs use log data from learners and teachers to refine and support language learning activities. This evolution not
only improves teaching management but also encourages the integration of gamified and interactive tools that enhance
interest and motivation.

The adoption of gamification and interactive tools in education has become an innovative learning method that
can help learners learn a language better. Zeroual (2025) agreed and stated that gamification boosts learner motivation
by offering immediate feedback and a sense of achievement that strengthens self-efficacy. Gamification’s interactive
features reshape language learning into rewarding experiences that highlight persistence and active participation.
Examples of gamification and interactive tools are Kahoot!, Quizlet and Word-wall. Features in gamification provide
clear goals that can sustain effort in learning and sustain attention throughout the learning process. Febriansah et al,
(2024) add that gamification features promote an interactive and motivating learning process by providing clear goals
that sustain effort and attention. This is also effective in improving receptive skills. Yoshania et al, (2023) said that it
allows students to learn at their own speed, giving them more time to understand the material. Ratna et al, (2023) stated
that through gamification students are more motivated and engaged to learn the learning materials. This shows that
gamified learning supports a positive learner-centered approach by giving students opportunity and motivation to
actively engage with the learning material.

Pongsakdi (2021) stated that effective pedagogical implementation relies on teachers’ digital skill. This
competence allows teachers to manage and deliver materials effectively while enabling students to access the digital
media. Similarly, Yudha et al, (2025) stated that teachers’ digital competence influences instructional efficiency,
specifically in providing timely feedback, materials, and fostering learner autonomy. This review shows that such
practices motivate students to access materials flexibly and engage in interactive learning environments.
Correspondingly, Ikhsanudin et al. (2023) stated that the digital competence of the teachers is effective in supporting
student-centered learning, and this helps improve the instructional efficiency and, at the same time, promotes
inclusivity by allowing students to access language tools through learning necessities in different contexts.
Accordingly, Munif et al. (2024) emphasize that teachers must master digital technologies to increase opportunities for
interaction and collaboration. This skill enhances students’ cognitive involvement, showing that digital competence
extends beyond mere technical skills.

Tang (2023) stated that the change of focus and responsibility reflects a new educational paradigm emphasizing
collaboration and learner empowerment through digital tools. It shows that language learning is no longer passive, but
centered on active participation and collaboration. The learner-centered forces students to play an active role in their
education, in contrast to the passive role traditionally used. In other words, a learner-centered approach encourages
deeper learning and helps students become independent learners (Darsih, 2018). Similarly, Qoiriah and Febrianto
(2025) note that it encourages students to study independently, work diligently, and explore new concepts and skills
driven by intrinsic motivation. A Learner-centered approach focuses on meeting students’ needs to improve (Pratiwi
& Sudirtha, 2022). It aims to make a comfortable environment to learn that leads to greater autonomy, and improved
learning outcomes.

Regarding this issue, several studies have delved into the same topic related to technology in education. The
first research was conducted by Thurm and Barzel (2021), which explored mathematics teachers’ beliefs in using
technology. In the same year, Suparwito et al. (2021) discussed students' perception of online learning as part of
technology facilities integration. Then, Manurung et al. (2024) raised a topic related to Augmented Reality (AR) in the
development of building modelling for learning media. In the same year, Azis and Kusnafizal (2024) discovered the
utilization of information and communication technology in the learning process. Moreover, Soge and Mbato (2025)
delved into the topic of the impact of Generative Al on graduate student motivation in academic writing.

Although multiple studies have explored the technology in education, it is important to acknowledge that these
studies reveal different findings. The first research by Thurm and Barzel (2021) presents that teachers’ self-efficacy
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beliefs about teaching with technology are crucial factors that impact the mathematics teaching and learning process.
The second research from Suparwito et al. (2021) revealed that, related to online learning, students' satisfaction with
the online learning is influenced by the relationship between teachers and students, the learning materials, and the
effectiveness of technology use. The third research by Manurung et al. (2024) discovered that Augmented Reality
(AR), can be used as a teaching tool since it creates a more interactive atmosphere for teaching and the learning process
by showing visually in 3 dimensions related to the mathematics subject. Moreover, the fourth research by Azis and
Kusnafizal (2024) revealed that during online learning, the historical subject employed technology such as the
WhatsApp application and Smartphone to make the learning process more engaging. Furthermore, the fifth research
by Soge and Mbato (2025) showed that, for academic writing, master’s students use a lot of Generative Artificial
Intelligence (AI) such as ChatGPT, Gemini,

NotebookLM, DeePL, etc to help them expand the topic, and these Al enhance students ' students’motivation.
These studies above discover the implementation of technology in education, such as the use of Mobile Assisted
Language Learning (MALL), Augmented Reality (AR), Artificial Intelligence (Al), and online learning, which impact
the teaching and learning process. Although positive benefits are influenced by technology, the practical use of the
newest technologies in Applied Language classes is needed. Thus, to bridge this gap, the current research identifies,
brings together, compares, and analyzes all of the technologies that are currently implemented in teaching English as
an applied language, related to the findings of experimental studies. The goal is to provide specific pedagogical
implications of using technology for teaching English as an applied language in higher education. Therefore, this
research will answer two research questions:

What are the most efficient digital tools that can be used for teaching and learning English as an applied
language based on empirical research findings?

What practical implications can emerge from these findings?

Auguinis et al. (2022) describe research and policy implications as principles that guide informed courses
of action. In educational research, these implications are essential for connecting empirical findings with practical
decision-making and policy development. In the context of foreign language education, research must not only
contribute to theoretical understanding but also provide guidance that can be meaningfully applied by teachers and
learners. Previous studies emphasize the importance of translating research findings into classroom practice. For
example, Azahra (2025) highlights that language teachers are more likely to implement research-informed practices
when studies address real classroom challenges and present clear pedagogical implications. Similarly, Aminah and
Supriyono (2024) argue that language education research should inform teacher training and curriculum development
to ensure relevance to policy and practice. Together, these studies highlight the importance of clear research and policy
implications in bridging theory and classroom realities.

By answering these research questions, this research will contribute to the new nuance of research by providing
pedagogical implications based on a literature review of several studies, which help both educators and learners in
diving into the digital transformation.

METHOD
Research Design

This study applied a Systematic Literature Review based on the PRISMA 2020 Guidelines (Page et al., 2021).
The study was conducted over four phases: Coverage, Analysis, Synthesis, and Grounding. First, during the coverage
phase, inclusion and exclusion criteria were formulated and applied to screen articles based on titles, abstracts, and
keywords. Full texts of 28 articles were then reviewed to assess their eligibility. For the analysis phase, each selected
studies were reviewed and relevant data were extracted. In the synthesis phase, the extracted data were compared and
integrated across studies to address the research questions. In the final phase, the synthesized findings were compared
with the existing literature to identify research gaps and directions for future research. After the screening process, 16
articles met the inclusion criteria and were included in the final review.

Data Search
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The systematic search was carried out through the three main databases: Scopus, Web of Science (WoS), and
Google Scholar. Due to their broad coverage of research publications from across the disciplines of education, educational
technology, and applied linguistics, these databases were selected. The following search string was utilized to find studies
on innovative technology to teach English:

(“mobile application” OR “mobile apps” OR “virtual reality” OR “augmented reality” OR “chatbot” OR
“intelligent personal assistant” OR “artificial intelligence” OR “neural machine translation” OR “machine learning”)
AND (“English as a foreign language” OR “English language teaching” OR “English as an applied language” OR
“English for specific purposes” OR “English for academic purposes”) AND (“college” OR “university” OR “tertiary
education” OR “higher education”).

The search focused on peer-reviewed journal publications published in English and in the timeframe of 2021 to
2025, to include the most current research, which would incorporate the technological innovations that occurred in higher
education. The records were managed using Mendeley Reference Manager, which assisted in the organization of
bibliographic information and automatic duplicate record identification.

Inclusion and Exclusion Criteria

After removing duplicates, the databases yielded a total of 50 journal articles. Titles, abstracts, and full texts were
reviewed using the PRISMA 2020 guidelines to determine inclusion and exclusion. The development of the criteria for
inclusion and exclusion in systematic reviews meets the requirements of designing excellent research procedures. The
inclusion criteria are related to the main features of the population in the research, which connect with the research aims.
In contrast, the exclusion criteria are related to features that, while fulfilling inclusion criteria, could have an impact on
the viability and reliability of the research because of the lack of quality and potential biases (Patino & Ferreira, 2018).
Inclusion Criteria

Empirical studies employing experimental, quasi-experimental, mixed-methods, qualitative, survey- based, or
conceptual analytical research designs that investigated the use of digital technologies to teach English as an applied
language at the university level.

Primarily published from 2021 to 2025, with several earlier studies retained due to their continued relevance and
frequent citation in recent applied linguistics and educational technology research.

Indexed in Scopus, Web of Science (WoS), and Google Scholar databases.

The search phrases were included in the articles’ titles, abstracts, and keywords.

Studies reporting empirical evidence related to learning outcomes, learner perceptions, motivation, engagement,
or pedagogical language teaching.

The journal articles were peer-reviewed and written in English

Exclusion Criteria

Types of research include descriptive without analytical depth, proceedings of conferences, single participant case
studies without transferable pedagogical studies, observational studies, chapters of books, editorials, systematic review,
and meta-analysis.

Studies conducted outside higher education contexts.

Research addressing general education technology use without a focus on English teaching.

After screening and eligibility checking, 16 journal articles fulfilled all inclusion criteria and were selected for
data extraction and synthesis. The overall process of identification, screening, eligibility, and inclusion is summarized in
the PRISMA flow chart (Figure 1).

Data Collection and Analysis

The process of the systematic literature review was conducted in four stages, in accordance with the PRISMA
2020 guidelines. As a result, it enabled transparency, consistency, and replicability in identifying, screening, and
evaluating the studies suitable for the research. The utilized databases are Scopus, Web of Science, and Google Scholar.

The first step involved a starting search of the databases using a predetermined search string. The search resulted
in 50 records: 20 in Google Scholar, 15 in Scopus, and 15 in Web of Science. The researchers imported all records into
Mendeley References Manager to compile bibliographic information and facilitate automatic duplicate identification.
After removing eight duplicates and records not in English, 42 articles remained.
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Titles, abstracts, and keywords within the relevant publications were reviewed during the second stage for the
application of the inclusion criteria. Non-experimental or those unrelated to the utilization of new technology in higher-
level English language teaching, that do not fit the inclusion criteria, have been excluded. This stage removed 14 articles.

At the third stage, the exclusion criteria were applied with a full-text review of the remaining 28 articles. These
studies were excluded if categorized as theoretical, case studies, book chapters, systematic reviews, descriptive,
observational studies, meta-analyses, or editorials. Therefore, a further 12 articles were excluded.

After all eligible studies were selected, they were sorted and analysed in Microsoft Excel 2021. The direct results
obtained were summarised by study (author and year), the technology used, the target skills or focus, the methodology,
the key result, and the pedagogical implications. An overview of studies was provided in Table 1, which will be the basis
of synthesizing in the next part.

=
= Identification of studies via databases
é Records identified from Databases Records removed before screening:
= (N = 50: Google Scholar 20 + Non-English records (N = 3)
§ Scopus 15 + Web of Science 15) Duplicate records removed (N = 5)
r
Records excluded based on the
Records screened .
_ titles, abstracts, and keywords (N =
(N=42)
%o 14)
o
5
2] h
Reports assessed for eligibility > Records excluded after full-text review
(N=28) (N=12)
£
2
2P
o Y
= Studies included in review
= (N=16)
Figure 1. PRISMA Flow Chart
RESULT AND DISCUSSION

Result (ALL)

This systematic literature review synthesized evidence from 16 empirical studies investigating the integration of
digital technologies in teaching English as an applied language in higher education. The included studies were published
between the years 2021 — 2025 and met PRISMA 2020 guidelines in order to show transparency and methodological
quality with several earlier studies retained due to their continued relevance and frequent citation in recent applied
linguistics and educational technology research.

Study Characteristics

The selected studies were conducted in a variety of geographic and educational settings, including Saudi Arabia,
Yemen, Serbia, Slovakia, China, Japan, South Korea, Northern Cyprus, Kazakhstan, Indonesia, and the Philippines. The
sample sizes for the studies ranged from 20 to 496, resulting in a total of more than 1,700 university students participating
in the studies. Most of the participants were EFL learners at the undergraduate level who were studying English for
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academic or professional purposes.

Regarding research design:

11 studies employed experimental or quasi-experimental designs with pre-test and post-test measures
3 studies used mixed-methods designs combining performance data and perception surveys

2 studies were qualitative or survey-based empirical investigations
Intervention durations varied from two weeks to one academic semester, with most effective interventions lasting 10

weeks or longer.

Distribution of Technologies and Targeted Skills
The reviewed studies have classified the digital technologies under review into five categories:
Mobile-Assisted Language Learning (MALL): 6 Studies

Artificial Intelligence (Al) and Intelligent Personal Assistants (IPA): 4 Studies
Robots (such as the NAO robot): 1 Study

Virtual Reality (VR): 1 Study

ICT Platforms and Intricate Tools: 4 Studies

No Study (Author,
Year)
Alenezi et al.
(2022) —

1 Wnasagp s A
Medical English
Vocabulary
Sosas (2021) —

9 Technology in  Skype/Messenger,
Teaching Facebook, email
Speaking
Banaeian et al.

3 (2021) = NAO  NAO humanoid
Robot Teaching robot
Assistant
Stefanovic

4 (2021) — Smart Mobil2Eng mobile
Platform in EFL smart platform
(Mobil2Eng)

Chung & Bong
(2022) —

5 Korean- Google Assistant
Accented (ASR)

English
Intelligibility
Dizon (2020) —

6 Alexa for L2 Amazon Alexa
Listening & (Echo Dot)
Speaking
1009 2922~y uppond

7 Self-Directed English learning
Learnin system

9

> Technology / Tool Target skill(s) / Focus

Design * Sample ¢
Duration

Vocabulary + learner
attitudes

Quasi-exp (pre/post);
N=108; 10 weeks

Qualitative
phenomenology;
N=21; 1 semester

Speaking (fluency,
confidence, anxiety)

Mixed-method; N=36;

Vocabulary + attitudes 4 sessions / 2 weeks

Technical vocabulary + Experimental; N=360;
satisfaction 1 semester

Pronunciation
intelligibility/error
patterns

KoE speakers + 30
listeners; one session

Quasi-exp; N=28
completers; 10 weeks
(~12 min/week)

Speaking + listening +
perceptions

Quasi-exp mixed; N
not reported in
summary; 1 semester

Achievement +
motivation + autonomy

Key result

No significant vocab
difference vs
Blackboard; attitudes
positive
(motivation/interest).

Technology supported
fluency/accuracy,
reduced anxiety,
increased confidence.

No significant vocab
gain vs control;
students motivated but
distracted/technical
issues.

Higher test scores and
high satisfaction
(personalized learning
paths valued).

Humans understood

Comparative testing; 6 better than ASR;

moderate Al-human

correlation; similar error

types.

Speaking improved;

listening not significant;

perceptions positive
(useful/enjoyable).
Higher achievement

and motivation;
stronger

autonomy/engagement

than control.

Pedagogical
implication

Use WhatsApp as a
flexible supplement to
formal platforms; add
structured vocab
tasks.

Design
communicative
speaking tasks using
familiar tech +
performance tech
rehearsal/self-
correction.

Robots can assist
interaction if technical
limits are addressed
and teachers trained.

Use smart platforms
for autonomy and
individualized
learning routes in
ESP/EAP.

Teach for intelligibility
(stress/vowels); use
ASR as adjunct
feedback, not judge.

Use IPAs for low-
pressure speaking
practice; don’t rely on
them for listening
gains.

Use Al for
personalized paths +
timely feedback to
build sustainable
autonomy.
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Baskara (2023) Can support feedback Use as support tool;

— Implications . o . : . -
Potential benefits/risks Conceptual/analytical; and practice; risks redesign tasks to
8 E;Sg:;g:-r for ChatGPT (GenAl) for language learning no participants include context limits ~ develop critical Al
Education and academic integrity. literacy + integrity.
Polakova &
Klimova (2022) Mobile vocabulary Vocabulary + Mixed quasi-exp; ﬁ‘p‘; group stt:ow_ed d In‘ttigratlg vocab a(;)ps
9 —Vocabulary app (Angli¢tina ocabuiary + _ N=36; several weeks | '9nervocab gains and with guidance an
motivation/satisfaction y higher alignment to learner

App in Blended Today) (blended course)

motivation/satisfaction. needs.

Learning
Ma (2021) - VR
Immersive . . Experimental VR can t?oos_t
VR immersive . - L VR group outperformed communicative
Context . English proficiency + comparative; N not . .
10 Teaching learning engagement reported in summary; control; engagement  competence if
(AIML- environment one teaching cycle and satisfaction higher. infrastructure +
teacher training exist.
supported)
Zakian et al. Experimental Mobile flashcards Encourage structured
(2022) — Out-of- NGSL Builder Vocabulary gains + P . improved vocab gains  out-of-class mobile
11 L - . (pre/post/delayed); . ] . -
Class Digital (digital flashcards) retention an. and long-term retention practice aligned with
N=86; 1 semester . :
Flashcards vs word lists. curriculum goals.
Celik & Aytin Tools seen as Invest in teacher
(2014) — Various digital tools Teach ti Qualitative interviews: motivating/beneficial;  digital literacy +
12 Teachers’ (computers, ; ac fgr /%ercgp lons NEZ'I alive INerVIews; - arriers: access, institutional support
Views on Digital internet, media) (benefits/barriers) =6; no intervention training, institutional for meaningful
Tools (Turkey) limits. integration.
Abdelrady & . Use interactive CRS
Akram (2022) — ClassPoint . ClassPointgrouphad 5 S orove
- ; . . . Quasi-exp; N=32; 4  higher satisfaction; tech o
13 ClassPoint &  (PowerPoint- E-learning satisfaction . participation,
) h weeks environment strongest .
Online integrated CRS) redictor feedback, and online
Satisfaction P ’ satisfaction.
Anmed (2020) - comprahenson snd  contextualzed.
WhatsApp for  WhatsApp English Reading + writing + Mixed-method; N=20; mp .
14 : o writing practice and peer
Reading & chat group motivation 2 months . .
- accuracy/vocabulary;  learning beyond class
Writing P )
motivation increased.  time.
Adilbayeva et Websites/apps Reading Experimental group U_sc_a guided guthentlc
al. (2022) — M . hension + E . tal N=32: i d readi digital materials to
15 Digital Tools for (. emrise, comprehension xperimental; N=32;  improved reading support reading and
) Lingualeo, British  cultural learning + duration not stated scores and motivation
Reading & ; o cultural
Council, etc.) motivation vs control. .
Culture understanding.
Didin et al. Digital literacy and Build learner digital
(2022) — Digital Internet-based T s . online activities literacy; design
16 Literacy & digital tools D'g.'tal I|t_erapy * Qfant'Fat'V? SUNVEY:  correlated with meaningful online
. . satisfaction/interest N=496; no intervention . ! N
Online English (general use) satisfaction and activities; teacher as
Learning interest. facilitator.

Source: Compiled from Alenezi et al. (2022), Sosas (2021), Banaeian et al. (2021), Stefanovic (2021), Chung &
Bong (2022), Dizon (2020), Jeong (2022), Baskara (2023), Polakova & Klimova (2022), Ma (2021), Zakian et al.
(2022), Celik & Aytin (2014), Abdelrady & Akram (2022), Ahmed (2020), Adilbayeva et al. (2022), Didin et al.
(2022).

Based on the table 1, it can be seen that regarding the language skills that were assessed using these
technologies, there are
Vocabulary acquisition was the focus of the majority of studies (8 studies).
Speaking & pronunciation were also assessed in 4 studies.
Reading & writing skills were assessed in 3 studies.
Learner satisfaction, motivation and engagement were measured in 9 studies.
Vocabulary Learning Outcome

Vocabulary development was the primary focus area found to have improved with mobile-assisted language
learning across a number of studies reviewed in this research study. This finding is aligned with previous research on
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the effectiveness of mobile-assisted language learning in helping improve learners' abilities to learn new vocabulary.
Mobile technologies allow more opportunities for users to repeatedly practice words, control their learning through a
mobile phone, and continue to be exposed to new vocabulary outside of the classroom (Alisoy et al., 2024). Along these
lines, Sholekhah et al., (2023) show that the design of modern Mobile Assisted Language Learning has been developed
to allow learners to engage actively in language learning and provide an ongoing opportunity for continued lexical
growth.

In addition to the supporting evidence for mobile-assisted language learning as an instrument for vocabulary
development, prior research has suggested that digital tools can enhance vocabulary memory retention, which is
conducive to continued learning rather than fostering short term memories (Alisoy et al., 2024). The findings above
regarding mobile-assisted language learning support the premise that vocabulary-related outcomes are more stable and
consistent compared to the other language-related skills reviewed in this research study.

However, it is important to note that not all mobile apps are effective for improving learning outcomes. Tang
(2023) suggests that while motivation can be positively influenced by using communication platforms such as
WhatsApp, tasks must be structured through pedagogical means to achieve measurable cognitive learning outcomes.
This information provides insight to help explain the mixed results associated with vocabulary development, where
affective types of motivational support were more prevalent than achievement-related support.

Speaking, Pronunciation, and Oral Communication

Previous research on Al-based and communication-focused technology's role in language learning have shown
improvements in an individual's ability to speak a language as well as increased awareness of how to pronounce a
word properly. Maity, et al. (2024) noted that when a language is supported by an Al system, interactive digital tools
create a customized and adaptable learning environment. These technologies are particularly effective for helping to
build productive language skills such as speaking.

Additionally, technology-enhanced speaking tasks decreased anxiety and increased student confidence by
providing valuable opportunities for 'low-pressure' practice and real-time feedback (Maity et al., 2024). The research
supports the increase in fluency, intelligibility, and confidence in speaking that is evident from the literature examined.

The results related to pronunciation are consistent with the findings of previous studies on automatic feedback
systems. According to Zhai et al. (2021), feedback delivered using artificial intelligence technology is most beneficial
when it increases notable awareness concerning errors made by language learners and assists with learner self-
monitoring, rather than acting as a substitute for human assessment. This helps to clarify how pronunciation gains are
viewed by learners as having increased awareness and diagnostic support but not necessarily mastery. Artificial
Intelligence, Robotics, and Immersive Technologies

Research about artificial intelligence, robotics, and virtual and augmented reality is consistent with previous
identified literature. Al Learning Systems have demonstrated an increase in autonomy, motivation and engagement of
learners by providing adaptive feedback and personalized learning pathways (Maity et al., 2024). The characteristics
of Artificial Intelligence (Al)-based learning systems can also help in understanding the overall instructional benefits
seen in studies with longer research periods.

Previous research regarding the efficacy of these technologies on academic performance supports the current
research that finds minimal improvement in student learning when using robotic and immersive technologies. According
to Zhao et al. (2023), while virtual reality and augmented reality provide the opportunity to engage students through
simulated real-life learning environments, they are very dependent on appropriate instructional design, physical
infrastructure, and teacher preparation to be effective. Likewise, Turnbull et al. (2020) believe that without deliberate
integration of the technology into instructional strategies, gains are not assured.

Learner Satisfaction and Engagement

The consistently positive findings concerning learner satisfaction and motivation have been documented in
multiple studies. Gamification and interactive tools provide opportunities for immediate feedback, interaction, and a
sense of accomplishment, which have all been shown to enhance motivation (Zeroual, 2025). Furthermore, learner-
centred digital environments promote engagement through increased autonomy and participation in the learning
process (Tang, 2023).
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However, several researchers have warned that any outcomes resulting from emotion or affective dimensions
are interpretable/best understood alongside cognitive measures. Tang (2023) states while motivation is an important
facilitator for learners, motivation cannot supplant the importance of quality design. Therefore, it is important to use
objective methods of measuring educator satisfaction to provide a complete picture of the effectiveness of the
methodology.

Discussion (ALL)

The findings of the systematic review have been interpreted through their relationship with the literature on
Technology-Enhanced Language Learning (TELL). In accordance with PRISMA 2020 guidelines, this section goes
beyond just reporting the frequency of studies and the outcomes of TELL and provides an interpretation of the
effectiveness of TELL by analysing patterns of effectiveness and limitations between different TELL technologies
from theoretical perspectives established by other researchers (Page et al., 2021).

Effectiveness of Mobile-Assisted Language Learning

Mobile-Assisted Language Learning (MALL) has become the leading approach to the development of
vocabulary and has been supported by recent literature highlighting mobile technologies' pedagogical benefits. Other
research has found that MALL assists with vocabulary development by providing repeated exposure, allowing learners
to have control over the amount of time they spend on learning activities, being able to learn anywhere, at any time,
and giving learners easy, immediate access to their desired learning resources. The combination of all these benefits
leads to increased engagement and retention (Alisoy et al. 2024; Sholekhah et al. 2023). Thus, since mobile apps can
support frequent, independent practice and thus improve vocabulary development, they are ideal for maintaining the
discrete aspects of language learning.

However, the results of using general-purpose mobile platforms for mixed learning have shed light on an
important instructional design principle that was established in earlier studies, and that principle is that the
effectiveness of technology depends more on how it is used than on what it is (Tang, 2023; Kumari, 2025). Specifically,
research has shown that in order to be effective contributors to a student's learning success, digital tools need to be
used with clearly defined goals and structured assignments, as well as pedagogical techniques that encourage a
collaborative environment. Therefore, MALL (Mobile-Assisted Language Learning) should be considered as having
the same amount of pedagogical value as it does technological value.

Skill-Specific Contributions of Artificial Intelligence

Research regarding the influence of Al-supported language environments highlights the same principles that
were identified through this systematic review of the effectiveness of selective Al tools. According to Maity et al.
(2024), the use of Al technology allows for the personalization and adaptation of instructional content in order to
cultivate greater learner autonomy as well as increased involvement in the process of learning. The benefits of these
traits are particularly evident when it comes to productive language skills, such as speaking; learners must practice
and receive immediate feedback on their performance multiple times.

The early research mentioned here also cautioned against relying on artificial intelligence (Al) as the sole source
of instructional guidance, Zhai et al. (2021) noted that automated feedback systems should primarily serve as formative
assessments and diagnostic tools, rather than provide independent teacher/student interaction. Thus, it follows logically
that Al-based tools must be thoughtfully considered and integrated within the pedagogical framework to fully realize
their full potential as instructional resources.

Emerging Technologies: Potential Versus Evidence

Emerging technologies, such as virtual reality (VR), augmented reality (AR), and intelligent systems, have a
powerful motivational appeal; however, there is a lack of empirical validation for these technologies. Thus, the trends
seen in the literature reflect the same trends previously identified by researchers. Immersive environments create an
engagement-enhancing experience for users by creating a simulated environment that mirrors reality and encourages
users to learn from experience (Zhao et al., 2023). In addition to supporting engagement, the way in which VR and
AR are perceived will influence their ability to enhance the learning experience for students; specifically, VR has the
potential to create a fully simulated experience, while AR allows for the user to interact with aspects of reality that
have been digitally enhanced (Vener et al., 2022).
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Although it is expected that immersive technologies will enhance learning experiences, prior research
emphasizes that their successful implementation is highly dependent on the context in which they are used.
Specifically, this context includes teacher training and preparation, instructional design/structure, and the availability
of the appropriate technology infrastructure. As noted by Turnbull et al., (2020), unless technology is integrated into
meaningful pedagogical practices, the use of a new technology will not necessarily lead to sustained and consistent
overall gains in student learning. This perspective may provide an explanation for the reason many new technologies
receive substantial amounts of enthusiasm, yet have not shown significant improvements in measurement of student
language learning.

Motivation as a Mediator

The importance of learner motivation and engagement is a central theme that has emerged in all of the studies
reviewed and the findings are consistent with what researchers have found in prior studies. Gamification and
interactivity of learning tools provide an enhanced level of motivation to learners by providing them with immediate
feedback via interactivity, along with a sense of accomplishment. Gamification and interactive tools may not only
extend learner participation over time (Zeroual, 2025), but they also create conditions for learners to have an active
role in their digital learning environment and be autonomous in their learning activities (Tang, 2023). However,
existing research also suggests that while motivation may lead to student success in terms of learning, it is not enough
on its own. Tang (2023) states that learners must engage deeply with their knowledge; the motivational gains that are
achieved through the use of gamification and interactive tools need to be interpreted in combination with quantitative
performance data.

Significance of Pedagogy and Educators

The central theme that has emerged in this review is the necessity for pedagogy and teachers in the
implementation of technology-enhanced language learning (Pongsakdi, 2021). The digital competency of teachers is
critical when it comes to managing instructional materials, facilitating engagement with students, and guiding students
to utilize digital tools effectively. Technology-enhanced language learning also requires that educators shift from
simply being instructors to being facilitators who design, scaffold, and assess learning activities in a technology-
enhanced, learner-centered manner. From a broader perspective, research and policy frameworks indicate that
educational technology will continue to be an essential component for supporting and enhancing the learning outcomes
of students (Auguinis et al., 2022; Tang, 2023).

CONCLUSION

This study investigated the use of technology-enhanced methods in teaching English as a second language
(ESL) at the college level through a PRISMA-based systematic review of 16 studies. The review provides insights
into how different digital tools support language learning in higher education. The findings revealed that Mobile-
Assisted Language Learning (MALL), particularly vocabulary apps and electronic flashcards, plays a significant role
in improving students’ vocabulary development and retention. Al-based tools and Intelligent Personal Assistants were
also found to support speaking skills, pronunciation awareness, learner autonomy, and engagement. However,
emerging technologies such as chatbots, robots, and virtual reality still lack strong classroom-based evidence. Overall,
the review highlights that technology is most effective when integrated into structured lessons with clear objectives
and teacher guidance, rather than used independently. Nevertheless, the study has limitations, including the limited
number of reviewed studies and insufficient long- term empirical evidence on newer technologies. Future research
should involve more rigorous, controlled classroom experiments and examine the long-term effects of technology
integration, teacher training, and instructional design on second language learning outcomes.
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