
1

The JALT CALL Journal
ISSN 1832-4215,  22, 102797 (2026)

https://doi.org/10.29140/jaltcall.2026.102797
©2026 Asmaa Alkhazraji

This work is licensed 
under a Creative 

Commons Attribution 
4.0 International 

License.

Academic digital applications supporting 
vocabulary instruction for university 
students: How do English instructors 
perceive their use?

Asmaa Alkhazraji 
British University in Dubai, United Arab Emirates 
Asmaa.alkhazraji@gmail.com 

Despite growing interest in integrating educational technology into vocabulary 
instruction, several areas remain underexplored. This study aims to investi-
gate English as a Second Language (ESL) instructors’ perceptions of integrat-
ing Academic Digital Applications (ADAs) into vocabulary teaching and learn-
ing. Focusing on these perceptions has the potential to influence pedagogical 
practices and the implementation of vocabulary instruction in higher education 
contexts. Using an explanatory sequential mixed-methods design, data were 
collected from 106 ESL instructors across ten private universities. Guided by 
the Technology Acceptance Model (TAM), the study examined instructors’ per-
ceptions in relation to perceived usefulness, perceived ease of use, and attitude. 
Overall, instructors reported positive perceptions of ADAs integration, noting 
that these tools supported vocabulary teaching and learning, pronunciation 
awareness, formative assessment, and oral fluency, while promoting context-
rich vocabulary practice and spontaneous target language use, thereby contrib-
uting to communicative competence. These perceptions were shaped by demo-
graphic factors, including teaching experience, academic qualifications, and age, 
as well as contextual factors, including institutional support, prior technological 
experience, and instructional preparedness. The findings are synthesised in a 
conceptual model adapted from TAM, incorporating both demographic and con-
textual factors. The study further provides practical implications for curriculum 
design and professional development by outlining how instructor training and 
institutional support can enhance the effective integration of ADAs into daily 
teaching practices in ESL vocabulary instruction.
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1. Introduction 

Vocabulary is a central element in English as a Second Language (ESL) acquisi-
tion, as it plays a pivotal role in mastering a second language (Bedilu & Degefu, 
2024). However, many ESL students face challenges when learning vocabulary 
through traditional instructional approaches, such as paper-based games and 
teacher-centred memorisation activities. These methods often require consid-
erable time and effort while providing limited opportunities for authentic lan-
guage use, particularly in speaking tasks. As a result, students struggle to apply 
newly acquired vocabulary in meaningful oral communication. Moreover, 
some ESL instructors continue to rely on traditional approaches due to factors 
such as teaching experience, familiarity with conventional pedagogies, and 
resistance to technological change (Sa’di et al., 2021). This reliance reflects 
broader pedagogical tensions within ESL education regarding how vocabulary 
instruction should be mediated in increasingly technology-enhanced learning 
environments. Given these challenges, there is a growing need for instructional 
approaches that not only support vocabulary learning but also facilitate com-
municative language use and learner engagement (Bedilu & Degefu, 2024).

Academic Digital Applications (ADAs), including tools increasingly aligned 
with or integrated into generative artificial intelligence environments, have 
emerged as promising resources for supporting vocabulary instruction (Hsieh 
& Lee, 2023). In this study, ADAs are defined as digital platforms specifically 
including Duolingo, Quizlet, digital dictionaries, YouTube, and Kahoot. These 
applications are examined collectively to capture ESL instructors’ percep-
tions of their role in supporting vocabulary teaching and learning, formative 
assessment practices, speaking development, and instructional convenience. 
Accordingly, ADAs are conceptualised as a unified category of digital resources 
for English vocabulary instruction, irrespective of variations in their technolog-
ical design or functionality. However, the growing integration of digital applica-
tions in language education has also generated ongoing scholarly debate con-
cerning whether the effectiveness of such technologies derives primarily from 
the tools themselves or from the pedagogical practices through which instruc-
tors implement them. While technology-centred perspectives often emphasise 
usability, accessibility, and measurable learning outcomes, sociocultural and 
pedagogical perspectives argue that digital tools only become educationally 
meaningful through teacher mediation, contextual adaptation, and communi-
cative classroom interaction.

Despite growing interest in integrating digital applications into vocabulary 
teaching and learning, prior research has largely focused on student outcomes 
or tool effectiveness, with limited attention to instructors’ perspectives on ped-
agogical integration. For example, Altakhaineh et al. (2023) examined the chal-
lenges instructors faced when using ADAs in vocabulary teaching, highlight-
ing technical and contextual barriers. Kassim and Said (2020) investigated the 
effects of ADAs on student vocabulary acquisition but did not examine how 
instructors’ perceptions influenced implementation. Jomaa et al. (2024) focused 
on the convenience and usability of ADAs for vocabulary learning, but their 
study did not consider speaking-focused instructional tasks. Although these 
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studies demonstrate the potential of digital tools to enhance vocabulary learn-
ing, much of the existing literature adopts a predominantly technology-cen-
tred orientation that conceptualises ADAs as independent instructional tools 
whose effectiveness can be evaluated primarily through student performance 
and functional efficiency. Such perspectives risk overlooking the pedagogical 
mediation through which instructors interpret, adapt, and integrate digital 
applications within authentic communicative language-learning environments. 
Consequently, limited attention has been paid to how instructors conceptualise 
the role of ADAs in supporting speaking-focused vocabulary instruction, forma-
tive assessment, and classroom interaction in ESL contexts.

Speaking-focused vocabulary instruction is particularly critical because it 
supports communicative competence and oral fluency, enabling students to 
use target vocabulary in authentic contexts. Understanding instructors’ percep-
tions is essential to ensure that ADAs are effectively integrated into these oral-
focused activities. Both Teng (2022) and Kassim and Said (2020) emphasise the 
need to investigate instructors’ perspectives as a key determinant of effective 
classroom implementation. This issue is theoretically significant because com-
municative language teaching and technology-enhanced learning frameworks 
increasingly emphasise that language development is socially mediated and 
shaped by pedagogical interaction rather than by technological exposure alone. 
Examining instructors’ perceptions therefore contributes to broader debates 
concerning teacher cognition, pedagogical agency, and the contextual enact-
ment of digital pedagogy in ESL education.

Addressing this gap is critical because neglecting instructors’ perspectives 
may lead to inconsistent adoption, misalignment with curriculum objectives, 
and underutilisation of technology to support oral language development. By 
foregrounding instructors’ perspectives, this study provides insight into peda-
gogical decision-making and operational practices that mediate the effective 
integration of ADAs in authentic ESL teaching contexts. Using an explanatory 
sequential mixed-methods design, it examines instructors’ perceptions of ADAs 
in relation to vocabulary instruction, speaking development, formative assess-
ment, and instructional convenience. Rather than merely identifying whether 
ADAs are effective, this study advances existing knowledge by reconceptualis-
ing digital vocabulary instruction as a pedagogically mediated process shaped 
by instructors’ beliefs, classroom practices, and communicative objectives. In 
doing so, the study extends current understandings of technology-enhanced 
vocabulary pedagogy beyond tool functionality and student outcomes by high-
lighting the central role of instructors in sustaining meaningful and contextu-
ally responsive language-learning experiences. Furthermore, the study offers 
practical implications for curriculum design, professional development, and 
the creation of pedagogically aligned digital resources. This approach enables 
a nuanced account of how instructors interpret, enact, and sustain technology-
mediated vocabulary instruction, thereby addressing a critical but underex-
plored aspect of ESL education in higher education settings.
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2. Technology acceptance model 

This study is grounded in the Technology Acceptance Model (TAM), originally 
developed by Davis (1989), which has been widely applied and extended in 
educational technology research to explain instructors’ technology adoption 
decisions. Although TAM originated as a general model of technology accep-
tance, later research in educational settings has established its relevance for 
explaining how instructors evaluate digital tools according to their pedagogical 
effectiveness and compatibility with instructional practices (perceived useful-
ness), as well as their practicality in classroom contexts (perceived ease of use) 
(e.g. Gan et al., 2024; Kong, 2025).

TAM comprises two core constructs: perceived usefulness and perceived 
ease of use. In the context of this study, perceived usefulness refers to the extent 
to which ESL instructors believe that integrating ADAs enhances vocabulary 
instruction, speaking-focused activities, and formative assessment. Perceived 
ease of use, meanwhile, relates to instructors’ perceptions of how effortlessly 
ADAs can be integrated into vocabulary instruction, classroom interaction, and 
formative assessment. 

These constructs are particularly important in instructor-led contexts, as 
they influence not only instructors’ attitudes toward technology but also their 
decisions about continued classroom use. As demonstrated by Deris and Shukor 
(2019), instructors’ perceptions of usefulness and ease of use significantly influ-
ence their intention to adopt and continue using digital tools in pedagogically 
meaningful ways. In this study, TAM is adapted to the ESL vocabulary con-
text by examining instructors’ perceived usefulness and ease of use of ADAs 
in relation to their perceived pedagogical roles, including speaking-oriented 
vocabulary tasks, formative assessment, and alignment with course learning 
outcomes. Accordingly, TAM functions as an analytical lens for interpreting 
instructors’ perceptions of ADAs in relation to vocabulary teaching and learn-
ing, speaking development, instructional convenience, and assessment prac-
tices, rather than merely as a descriptive model of technology acceptance.

3. Literature review

3.1 Incorporating ADAs into vocabulary teaching 

Research has highlighted the potential benefits of integrating ADAs into vocab-
ulary teaching for ESL students. Latip and Mahadi (2021) reported that ESL 
instructors found visual and auditory tools to be effective in enhancing vocabu-
lary teaching by saving time, enriching instructional delivery, and addressing 
pedagogical limitations. These tools not only streamlined the teaching pro-
cess but also contributed to improving the quality of students’ comprehensible 
input. Furthermore, ADAs were perceived as valuable instructional resources 
that support vocabulary learning by promoting active student engagement, 
rather than relying on passive information delivery or rote memorisation.

Despite the documented benefits of educational technology in vocabu-
lary instruction, a notable challenge has also been reported. Altakhaineh et 
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al. (2023), for example, reported that some ESL teachers expressed concerns 
about the additional time required for the preparation and design of materials 
when using ADAs. In contrast, Jomaa et al. (2024) presented opposing findings, 
indicating that such applications can, in fact, save teachers time and repre-
sent an emerging trend in vocabulary teaching. From a theoretical perspective, 
these findings suggest that instructors’ perceptions of ADAs are shaped not 
only by technological features, but also by pedagogical and contextual factors. 
Within TAM, perceived usefulness and perceived ease of use can therefore be 
understood as context-dependent constructs influenced by instructional and 
institutional realities. These contrasting perspectives underscore the role of 
instructors’ pedagogical beliefs and contextual practices in shaping percep-
tions of ADAs integration in vocabulary teaching.

Moreover, Paksi et al. (2023) emphasised the formative assessment capabili-
ties of certain ADAs, noting that these tools provide teachers with detailed per-
formance reports that support ongoing revision and refinement of vocabulary 
teaching. Despite these advantages, Altakhaineh et al. (2023) also cautioned 
against the excessive use of ADAs, arguing that overreliance on such tools may 
reduce classroom interaction and student engagement. Similarly, Alkhazraji 
(2025) asserted that the inappropriate use of ADAs can hinder instructional 
objectives, particularly those involving teacher-student interaction.

Given these mixed findings, it is essential to examine ESL instructors’ per-
ceptions of ADAs integration in vocabulary teaching. Understanding these per-
spectives can contribute to a more context-sensitive understanding of tech-
nology integration in ESL vocabulary teaching and inform more balanced 
implementation strategies.

3.2 Incorporating ADAs into vocabulary learning

A growing body of research has explored students’ perceptions of integrat-
ing ADAs into vocabulary learning. Overall, these studies report that students 
generally hold positive attitudes and express satisfaction with such integra-
tion (Alqahtani, 2024; Klimova & Polakova, 2020; Kohnke, 2020; Pham, 2022; 
Sathyaselan et al., 2025; Yawiloeng, 2020). These positive perceptions are com-
monly associated with the potential of ADAs to foster learner autonomy, facili-
tate vocabulary development, and create collaborative and engaging learning 
environments. Additionally, they are shown to enhance students’ interest and 
motivation in vocabulary development (Sa’di et al., 2021; Sathyaselan et al., 
2025). These benefits, in turn, contribute to students’ broader language devel-
opment goals. From a theoretical perspective, these findings align with tech-
nology acceptance assumptions that learners’ perceptions of usefulness and 
learning value influence attitudes toward digital tools. However, existing lit-
erature has primarily emphasised learning outcomes and learner satisfaction, 
with comparatively limited attention to the pedagogical conditions shaping the 
effective integration of ADAs in vocabulary learning contexts.

Furthermore, Alqahtani (2024) found that students perceived ADAs to be 
particularly beneficial in supporting vocabulary learning through visual text 
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features. Similarly, Pham (2022) observed that such applications aid learners 
not only in understanding vocabulary meaning more efficiently and engag-
ingly, but also in improving pronunciation. However, not all findings are uni-
formly positive. Yawiloeng (2020) reported that some students encountered 
difficulties in comprehending vocabulary through technological tools, which 
led to frustration and a decline in confidence when using ADAs. This suggests 
that, while digital tools can enhance vocabulary learning, they may also hinder 
it when not effectively implemented or matched to students’ needs.

Another advantage highlighted in the literature is the time and effort saved 
through app-based learning (Alqahtani, 2024). ADAs can also function as tools 
for formative assessment, enabling students to evaluate their vocabulary 
knowledge regularly (whether weekly or more frequently) and receive correc-
tive feedback (Klimova & Polakova, 2020; Sathyaselan et al., 2025). According to 
Tu et al. (2020), students indicated that such features help them maintain focus 
and minimise distractions, although some found the repetitive nature of these 
assessments to be monotonous. On the other hand, teachers in Kassim and 
Said’s (2020) study voiced reservations about relying on ADAs for vocabulary 
assessment. They questioned the accuracy of these tools in evaluating student 
performance and expressed concern that they might serve more as a distrac-
tion than a reliable assessment method.

These varied findings suggest that the effectiveness of ADAs may depend not 
only on learner perceptions, but also on the pedagogical decisions and imple-
mentation practices shaped by ESL instructors. Understanding instructors’ per-
spectives is therefore important for developing a more comprehensive account 
of technology integration in vocabulary learning contexts. Given the divergent 
experiences and perceptions reported in the literature, further investigation 
into instructors’ views is warranted.

3.3 Variable differences and the integration of ADAs in vocabulary teaching

Given the reported relationship between ESL instructors’ demographic vari-
ables and their integration of ADAs into vocabulary instruction, this area 
warrants further investigation. Although limited research has examined this 
issue, existing studies provide some insight. For instance, Sa’di et al. (2021) 
explored the influence of age on teachers’ use of ADAs in vocabulary teaching 
and found that younger teachers were more likely to adopt such technologies 
due to their perceived contribution to vocabulary learning. In contrast, older 
instructors were less likely to use ADAs, often perceiving them as less effective 
in supporting vocabulary development. Regarding gender, Jomaa et al. (2024) 
reported no significant influence on instructors’ perceptions of ADAs integra-
tion in vocabulary teaching. From a theoretical perspective, these demographic 
variables may function as contextual influences shaping instructors’ percep-
tions of usefulness and ease of use within TAM-informed technology adoption 
processes. However, the role of broader demographic and contextual factors 
within technology acceptance processes in ESL vocabulary instruction remains 
underexplored. Consequently, the present study extends this line of inquiry 
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by examining not only age and gender, but also teaching experience and aca-
demic qualifications in shaping ESL instructors’ perceptions and use of ADAs 
in vocabulary instruction.

3.4 Gaps in the literature and positioning of the present study

A critical review of the existing literature reveals persistent gaps that war-
rant further scholarly attention. Although considerable research has exam-
ined students’ perspectives on vocabulary learning (Alqahtani, 2024; Klimova 
& Polakova, 2020; Kohnke, 2020; Pham, 2022; Sathyaselan et al., 2025; Tu et 
al., 2020; Yawiloeng, 2020), teachers’ perspectives on vocabulary teaching 
(Altakhaineh et al., 2023; Jomaa et al., 2024; Latip & Mahadi, 2021; Paksi et al., 
2023; ), and teachers’ perspectives on vocabulary learning (Kassim & Said, 2020; 
Sa’di et al., 2021), much of these studies have addressed isolated dimensions of 
vocabulary instruction without offering a comprehensive or integrative view. 
Moreover, the majority of studies have been conducted in K–12 educational set-
tings (Altakhaineh et al., 2023; Latip & Mahadi, 2021; Paksi et al., 2023; Kassim 
& Said, 2020; Sa’di et al., 2021) or public university contexts (Alqahtani, 2024; 
Jomaa et al., 2024; Klimova & Polakova, 2020; Kohnke, 2020; Tu et al., 2020; 
Yawiloeng, 2020), with private universities remaining largely underexplored 
(Sathyaselan et al., 2025). Additionally, although the role of interaction in lan-
guage learning has been explored (Klimova & Polakova, 2020), the specific 
contribution of ADAs to the development of speaking skills – an area where 
many ESL students continue to face challenges – has not been systematically 
investigated.

Responding to these deficiencies, and following the recommendations of 
Kassim and Said (2020) and Teng (2022) to conduct mixed-methods research 
centered on ESL instructors’ perceptions, this study aims to fill these voids, the 
present study aims to address these research voids. It focuses on ESL instruc-
tors’ perceptions of integrating ADAs into vocabulary instruction within pri-
vate university contexts, with a particular emphasis on speaking skills. In doing 
so, it seeks to offer a more comprehensive and nuanced account of technology 
integration in vocabulary instruction.

Importantly, this study distinguishes itself from prior research by explic-
itly grounding its investigation within a theoretical framework. It examines 
three critical factors influencing instructors’ perceptions: (a) perceived use-
fulness, referring to the perceived enhancement across teaching, learning, 
resources, formative assessment, and verbal interaction; (b) perceived ease of 
use, reflecting the extent to which integration reduces instructional effort; and 
(c) attitude toward use, capturing instructors’ openness to adopting educational 
technologies.

By addressing these overlooked areas, this study advances theoretical 
understanding while providing practical insights for the integration of ADAs 
in ESL instruction. In particular, it highlights the potential of educational tech-
nologies to enhance vocabulary instruction and support the development of 
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speaking skills – an area that remains underexplored and underdeveloped in 
the current literature.

The primary aim of this study is to investigate ESL university instructors’ 
perceptions of integrating ADAs into vocabulary instruction. To achieve this 
aim, the following research questions were developed: 

–	 RQ1: What perceptions do ESL university instructors have regarding 
the integration of ADAs into English vocabulary instruction?

–	 RQ2: What demographic differences (e.g., teaching experience, age) 
influence ESL university instructors’ perceptions of integrating ADAs 
into English vocabulary instruction?

4. Methodology

4.1 Research design 

An explanatory sequential mixed-methods design was adopted to achieve 
complementarity, allowing each methodological phase to enhance, elaborate, 
and illustrate the other’s findings (Cohen et al., 2018). The study began with a 
quantitative phase, in which ESL instructors’ perceptions were collected via a 
questionnaire. Patterns and trends identified in the questionnaire responses 
guided the development of the interview protocol and helped prioritise the 
interview questions, ensuring that the qualitative phase directly explored 
areas highlighted by the quantitative data. The qualitative phase consisted of 
in-depth interviews conducted to further explore and explain the quantitative 
findings. The interviews were particularly valuable for clarifying unexpected, 
contradictory, or ambiguous responses, providing a more nuanced and com-
prehensive understanding of vocabulary instruction. Together, the two phases 
offer complementary insights: the quantitative data provide a broad overview 
of instructors’ perceptions, while the qualitative data deepen understanding of 
how and why these perceptions influence instructional decision-making. This 
integration enabled the study to move beyond descriptive patterns of technol-
ogy use by contextualising instructors’ perceptions within broader pedagogical 
and demographic realities. As a result, the combined findings contributed to an 
enhanced theoretical understanding of how contextual factors shape instruc-
tors’ perceptions of usefulness and ease of use in relation to the integration of 
ADAs in vocabulary instruction. Figure 1 illustrates the explanatory sequential 
mixed-methods design of this study.

 

Figure 1. Explanatory sequential mixed-methods design 
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4.2 Participants 

In this study, ten accredited private universities in the United Arab Emirates 
(UAE) participated. Some institutions follow an Arabic curriculum, while oth-
ers adopt British or Australian curricula. All participating universities were 
involved in both the questionnaire and interview phases of data collection. 
The total population comprised 115 ESL instructors across these institutions.

Of this population, 106 instructors constituted the accessible sample and 
participated in the questionnaire phase, representing approximately 92% of 
the target population. The remaining nine instructors were not included due 
to accessibility constraints at the time of data collection.

A criterion-based sampling strategy was employed (Cohen et al., 2018), tar-
geting instructors who met the study’s inclusion criteria, specifically, those 
specialising in English language instruction and familiar with using ADAs in 
vocabulary teaching. Demographic information of the participating instructors 
is presented in Table 1.

Using a sample size calculator with a 95% confidence level, 3% margin of 
error, 50% population proportion, and a population size of 115, the minimum 
required sample size was determined. The obtained sample of 106 respondents 
exceeded this requirement, indicating that the questionnaire data provide a 
statistically robust representation of the population. Given the high participa-
tion rate and near-complete coverage, the quantitative findings can be gener-
alised to ESL instructors within the participating institutions.

Table 1. Demographic information of ESL instructors

Category Element Number Percentage

Gender
Males 47 44.3%
Females 59 55.7%

Is English your native language?
Yes 22 20.8%
No 84 79.2%

Age

21–35 12 11.3%
36–45 37 34.9%
46–55 49 46.3%
> 56 years 8 7.5%

Highest academic qualification
Bachelor 7 7%
Master 59 55.7%
PhD 40 37.7%

Teaching experience in higher education
1–4 14 13.2%
5–10 21 19.8%
>10 years 71 67%

4.3 Questionnaire 

The questionnaire was developed in alignment with the TAM to assess 106 ESL 
instructors’ perceptions of the perceived usefulness and ease of use of ADAs 
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in vocabulary instruction, as well as their attitudes toward their integration. 
A cross-sectional design was employed, with data collected through a web-
based questionnaire distributed via Google Forms. The instrument consisted 
of two sections: the first gathered demographic information, including gender, 
age, years of experience in higher education, native language status, and aca-
demic qualifications; the second comprised 48 closed-ended items organised 
into seven thematic clusters: teaching, learning, resources, formative assess-
ment, oral interaction, ease of use, and attitude. Responses were recorded on 
a five-point Likert scale (strongly agree to strongly disagree).

The instrument was adapted through modifications to the questionnaires 
developed by Klimova and Polakova (2020), Latip and Mahadi (2021), and Paksi 
et al. (2023). Prior to the main data collection, a pilot study involving 29 ESL 
instructors from two private universities was conducted to assess the instru-
ment’s reliability and validity. The internal consistency of the questionnaire, 
as measured by Cronbach’s alpha, was 0.963, indicating excellent reliability 
(Cohen et al., 2018). For content validity, the instrument was reviewed by a 
panel of experts in English language teaching, who provided evaluations to 
ensure the relevance, clarity, and appropriateness of the items for the intended 
research objectives. 

4.4 Semi-structured interview

Fourteen instructors volunteered from the pool of 106 questionnaire respon-
dents to participate in the semi-structured interviews. Participants were purpo-
sively selected to ensure diversity in teaching experience, institutional context, 
and familiarity with ADAs. This selection ensured that the qualitative phase 
captured a range of perspectives relevant to the research questions while 
remaining manageable for in-depth analysis. While the interview sample rep-
resents a subset of the questionnaire respondents, it was appropriate for the 
qualitative phase of this explanatory design, which prioritised depth of under-
standing and explanatory insight to complement and extend the quantitative 
findings and support analytic and conceptual generalisation. Consistent with 
qualitative research conventions, this sample size was adequate to achieve 
data saturation and generate rich, detailed insights (Creswell & Creswell, 2018).

Patterns and trends identified in the questionnaire responses guided the 
development and prioritisation of the interview questions, ensuring that the 
qualitative phase directly explored areas highlighted by the quantitative data. 
Interviews continued until no substantially new themes emerged, indicating 
data saturation.

To enhance the content validity of the interview protocol, twelve open-
ended questions were piloted with three ESL instructors from different univer-
sities. Feedback from the pilot study was used to refine the interview questions 
prior to the formal data collection phase. Table 2 presents the final interview 
questions. Interviews were conducted face-to-face during the middle of the 
2024–2025 academic year, scheduled according to instructors’ availability and 
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preferences, and lasted between 45 minutes and one hour, allowing sufficient 
opportunity for probing and eliciting detailed responses.

To ensure the credibility and dependability of the qualitative data, member 
checking was employed, with preliminary interpretations returned to partici-
pants for verification and clarification, and the data analysis process was sub-
jected to peer review by an expert in the field. Additionally, rich contextual 
descriptions of participants and teaching contexts were provided to support 
the transferability of the findings to similar ESL instructional settings.

Table 2. Interview questions

Theme Sample questions

Teaching –	 What do you think about integrating ADAs into your vocabulary 
teaching?

Convenience –	 Is the integration of ADAs into vocabulary instruction convenient 
for you? How?

Learning –	 How can integrating ADAs into vocabulary instruction help your 
students learn the word’s meaning, form, pronunciation and 
usage?   

–	 How can the integration of ADAs into vocabulary instruction 
broaden your students’ vocabulary?   

–	 How do you integrate ADAs in your vocabulary teaching? Give an 
example.  

–	 How do you engage your students to use ADAs in learning 
vocabulary?

–	 How has the integration of ADAs into vocabulary instruction 
motivated your students to learn vocabulary?

Formative assessment –	 How can integrating ADAs into vocabulary instruction help you to 
formatively assess students’ vocabulary learning?

–	 Which specific ADAs do you use to monitor students’ progress, and 
why?

Speaking skills –	 How can integrating ADAs into vocabulary instruction improve your 
students’ speaking skills?

–	 Are there certain ADAs that you find more effective for promoting 
oral interaction? Why?

Challenges –	 What difficulties have you faced in integrating ADAs into your 
vocabulary teaching?

4.5 Ethical issues

To ensure adherence to ethical research standards, ESL instructors were pro-
vided with detailed information about the study’s purpose, significance, and 
procedures. Informed consent was obtained through signed consent forms, 
emphasising the voluntary nature of participation and assuring confidential-
ity of all data. To protect anonymity, numerical codes were assigned to partici-
pants in place of names (e.g., Inst.1, Inst.2, Inst.3), ensuring privacy throughout 
the research process.
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4.6 Data analysis 

The questionnaire and interview data were analysed in accordance with 
the mixed-methods framework proposed by Creswell and Creswell (2018). 
Quantitative data were processed using SPSS (Version 26). The analysis pro-
ceeded in two stages: (1) descriptive statistics, including means (M) and stan-
dard deviations (SD), were calculated for all questionnaire items to summarise 
overall response patterns; and (2) inferential analyses were conducted, includ-
ing independent-samples t-tests to examine differences based on gender and 
native language status, and one-way ANOVA to compare perceptions across 
age groups, teaching experience, and academic qualifications. These analyses 
addressed the study’s research questions by identifying both overall trends and 
statistically significant group differences.

Qualitative interview data were analysed thematically using a systematic 
coding process, resulting in eight overarching themes that captured instructors’ 
perceptions of ADAs integration in vocabulary instruction. These qualitative 
findings complemented and contextualised the quantitative results, providing 
deeper insight into instructors’ attitudes, instructional practices, and rationale 
for using ADAs. Figure 2 illustrates the step-by-step process of qualitative data 
analysis.  

Figure 2. Qualitative data analysis steps

5. Findings 

5.1 ADAs in vocabulary instruction

The findings emerged from a combination of quantitative analysis of ques-
tionnaire data and thematic analysis of open-ended responses, allowing for 
triangulation of instructors’ views on the integration of ADAs. These insights 
shed light on the pedagogical, emotional, and interactional benefits that ADAs 
offer for vocabulary instruction. Consequently, the results are structured into 
thematic sections corresponding to these affordance dimensions, incorporat-
ing evidence from both questionnaires and interviews. The integrated findings 
are presented across seven distinct sections.

5.1.1 ADAs for vocabulary teaching. ADAs appear to function as affective and 
attentional engagement facilitators in vocabulary instruction. Questionnaire 
findings in Table 3 (M = 4.24) indicate strong endorsement of their use, par-
ticularly in relation to improved student concentration (M = 4.12), advantages 
over traditional methods (M = 3.89), and reduced boredom (M = 2.00). Rather 
than being interpreted only as positive perceptions, these patterns suggest a 
recurring interpretive pattern whereby the interactive and game-like features 
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of ADAs are associated with redirected student attention and sustained engage-
ment during vocabulary learning tasks. Interview data reinforce this inter-
pretation, with Inst.3 highlighting that ADAs help to “create fun” and increase 
student engagement, indicating that engagement is not incidental but closely 
linked to perceived design affordances of these tools.

A more nuanced pattern emerges in relation to instructional efficiency as 
a conditional affordance. While time-saving benefits were positively rated (M 

= 3.60), the moderate mean and variability across responses suggest that effi-
ciency is not uniformly experienced. Instead, it appears to be mediated by 
instructors’ familiarity with ADAs and their ability to integrate them purpose-
fully into lesson design. This is supported by interview accounts such as “The 
ADAs save time; they save effort” (Inst.7) and “In less time, I teach more” (Inst.2), 
which indicate perceived gains in productivity. However, these gains should 
be interpreted as contingent rather than intrinsic, reflecting the role of digital 
pedagogical competence in shaping outcomes.

In addition, ADAs demonstrate a multimodal cognitive support function, 
particularly through the integration of visuals and interactive task formats. 
Instructors’ references to platforms such as Kahoot illustrate how varied input 
modes and question types are used to enhance repetition, review, and reten-
tion (Inst.2; Inst.5). This suggests that ADAs may support vocabulary learning 
through multimodal information processing, where meaning-making is facili-
tated across visual and linguistic channels, rather than relying solely on verbal 
explanation.

Although overall perceptions are strongly positive, some instructors 
expressed caution regarding expanding the number of tools used. This indi-
cates that adoption is not driven solely by perceived benefit but also by prag-
matic considerations such as workload, manageability, and technological 
saturation. Taken together, the findings suggest that ADAs operate as teacher-
mediated pedagogical affordances, whose effectiveness in vocabulary instruc-
tion is shaped by engagement dynamics, multimodal input, and instructors’ 
contextual and technical constraints.

Table 3. Mean scores and standard deviations for teaching-related items

Item M SD

1. I use ADAs to teach vocabulary effectively. 4.24 0.75
2. I integrate ADAs into my vocabulary teaching when focusing on vocabulary 

knowledge.
4.16 0.82

3. I use ADAs to help my students focus on my vocabulary teaching.  4.12 0.81
4. I use ADAs in teaching vocabulary better than traditional methods.   3.89 0.95
5. My implementation of ADAs makes my teaching of vocabulary boring.  2.00 0.90
6. My implementation of ADAs distracts students from my teaching of 

vocabulary. 
2.03 0.84

7. I use ADAs to save my time in vocabulary teaching.   3.60 1.10
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5.1.2 ADAs for vocabulary learning. In Table 4, the quantitative findings indi-
cate consistently strong endorsement of ADAs across multiple dimensions of 
vocabulary learning, particularly in relation to learning multiple words (M = 
4.28), meaning inference, pronunciation, and learner independence (M = 4.26), 
word forms (M = 4.11), and correct usage (M = 4.01). However, the qualitative 
data suggest that these perceptions are not simply reflective of tool effective-
ness, but are structured through a pattern of pedagogical mediation, whereby 
instructors actively align specific digital affordances with distinct dimensions 
of vocabulary knowledge.

Across the dataset, a consistent mechanism emerges: instructors associate 
higher perceived effectiveness with ADAs when there is a clear affordance, 
pedagogy, and learning outcome alignment. For pronunciation, for instance, 
high agreement (M = 4.26) corresponds with deliberate exploitation of multi-
modal affordances such as audio input, phonetic transcription, and compara-
tive models. This indicates that pronunciation development is conceptualised 
not as a by-product of exposure, but as an outcome of targeted engagement 
with specific technological features. In this sense, ADAs function as phono-
logical scaffolding systems whose effectiveness is contingent upon intentional 
instructional activation.

A similar relational pattern is evident in meaning and contextual usage (M 
= 4.01). Rather than treating vocabulary learning as memorisation, instructors 
consistently frame effectiveness in terms of depth of semantic processing. The 
data suggest that ADAs are perceived as effective when they facilitate retrieval 
practice within meaningful contexts, indicating a shift from surface-level inter-
action to contextualised cognitive engagement. This positions digital tools as 
mediators of processing depth rather than repositories of vocabulary content.

Importantly, the findings also reveal a moderating mechanism linked to 
institutional and curricular constraints. The evaluation of YouTube pronuncia-
tion input, for example, demonstrates that perceived effectiveness is not inher-
ent to the tool but is filtered through normative pedagogical standards. This 
introduces a conditional dimension to effectiveness, where alignment with 
curricular identity (e.g., British vs. American pronunciation norms) shapes 
instructors’ valuation of ADAs.

Finally, the preference for multifunctional applications (e.g., dictionaries, 
Quizlet, Duolingo) indicates an emerging conceptualisation of ADAs as inte-
grated cognitive ecosystems rather than discrete tools. These platforms are 
valued because they consolidate multiple dimensions of vocabulary knowledge 
within a single interface, thereby reducing cognitive fragmentation and sup-
porting coordinated vocabulary development.

Overall, the findings suggest a conceptual shift from viewing ADAs as tech-
nologically effective tools to understanding them as affordance-based peda-
gogical systems. Their perceived impact on vocabulary learning is therefore not 
intrinsic, but emerges through a mediating chain involving instructor agency, 
affordance selection, and contextual alignment. This positions effectiveness 
as a relational construct shaped by instructional decision-making rather than 
technological capability alone.
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Table 4. Mean scores and standard deviations for learning -related items 

Item M SD

8. ADAs improve students’ vocabulary learning.  4.23 0.71
9. ADAs enable my students to learn the meaning of a word. 4.26 0.66
10. ADAs enable my students to guess the meaning of a word. 4.14 0.79
11. ADAs enable my students to learn the form of a word. 4.11 0.74
12. ADAs enable my students to pronounce a word correctly. 4.26 0.73
13 ADAs enable my students to learn the correct usage of a word. 4.01 0.68
14. ADAs enable my students to learn a number of words. 4.28 0.62
15. ADAs enable my students to learn independently.   4.26 0.65

5.1.3 ADAs for vocabulary expansion. Table 5 indicates strong instructor 
agreement that ADAs meaningfully support vocabulary expansion by extending 
access to resources, multimodal input, and practice opportunities. High mean 
scores for access to audio-visual materials (M = 4.26), information retrieval (M 

= 4.24), activity range (M = 4.23), and increased practice time (M = 4.15) suggest 
that instructors view vocabulary development as an extended, learner-driven 
process rather than a bounded classroom activity. Interview data reinforce this 
interpretation, showing that instructors value ADAs not for surface exposure 
but for their capacity to deepen lexical engagement.

Several instructors identified dictionary applications as central to vocab-
ulary expansion, as they enable students to explore synonyms and deepen 
their understanding of word meanings (Inst.2, Inst.3, Inst.8, Inst.12), indicat-
ing a focus on semantic depth rather than isolated word learning. Autonomy 
emerged as a key affordance, with Kahoot described as promoting independent 
learning beyond prescribed lexical sets: “students can download material pre-
pared by other teachers… so they play independently” (Inst.2). Multimodal tools 
further supported lexical growth through contextualised exposure. Inst.5 high-
lighted “YouTube videos and transcripts to expose students to new vocabulary 
and collocations,” while Inst.8 noted that the dictionary application “encour-
ages incidental vocabulary learning through repeated exposure in different 
contexts.”

Taken together, these findings suggest a recurring mechanism of vocabulary 
development mediated by ADAs: vocabulary expansion occurs through a cycle 
of exposure–engagement–reinforcement, where multimodal input increases 
initial exposure, interactive and autonomous use sustains engagement, and 
repeated contextual encounters consolidate lexical knowledge.

Three interrelated patterns can therefore be identified. First, ADAs func-
tion as exposure amplifiers by increasing the density and diversity of input 
(audio, visual, and textual), which broadens students’ encounter with target 
vocabulary. Second, they operate as engagement facilitators by shifting stu-
dents from passive reception to active exploration (e.g., searching meanings, 
selecting content, or playing independently). Third, they enable reinforcement 
through repeated, contextualised encounters that support incidental learning 
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and retention. These patterns indicate a relationship between modality, learner 
autonomy, and depth of lexical processing: richer multimodal environments 
and higher autonomy appear to promote deeper semantic processing rather 
than surface-level memorisation. In this sense, vocabulary expansion is not 
attributed to ADAs as tools per se, but to the interaction between technologi-
cal affordances and pedagogical mediation that activates repeated meaning 
negotiation and contextual reinforcement.

Overall, the integrated findings suggest that ADAs support vocabulary 
expansion through autonomous engagement, multimodal input, and contex-
tualised practice. However, variations in instructor confidence and application 
choice indicate that their effectiveness is conditional, relying on pedagogically 
informed selection and alignment with instructional goals rather than inherent 
technological affordances alone.

Table 5. Mean scores and standard deviations for resources-related items  

Item M SD

16. I use various ADAs to maximise the resources of my vocabulary 
teaching.

4.17 0.68

17. Using various ADAs increases the vocabulary learning resources 
available to students. 

4.16 0.71

18. Using ADAs provides students with more audio and visual examples. 4.26 0.85
19. Using ADAs enables students to use a wide range of vocabulary 

activities. 
4.23 0.75

20. Using ADAs helps students access needed information. 4.24 0.74
21. Using ADAs enables students to dedicate more time to practicing 

vocabulary.  
4.15 0.74

5.1.4 ADAs for formative assessment in vocabulary learning. In Table 6, 
the data indicate a generally positive but differentiated orientation among 
instructors toward using ADAs to support formative assessment in vocabu-
lary learning. The moderate-to-high mean score for using ADAs to assess and 
adjust teaching (M = 3.75) suggests that instructors recognise their potential 
for informing instructional decisions, although this perception is less consis-
tent than for teaching- and engagement-related functions. In contrast, stronger 
agreement was evident for the use of ADAs to provide immediate feedback and 
support self-assessment (M = 4.16), indicating that instructors tend to associate 
these tools more strongly with responsive, feedback-oriented functions.

This pattern suggests a conceptual differentiation in how ADAs are posi-
tioned, with greater emphasis on feedback-mediated formative uses com-
pared to evaluative assessment functions. Interview data further elaborate 
this distinction, as several instructors described a clear separation between 
learning-oriented and assessment-oriented uses. Inst.2 stated, “I do not use 
any application for assessing purposes, but only for learning words,” while 
Inst.9 attributed limited assessment use to contextual constraints, noting, “Not 
really, due to the fact of distance learning.” Similarly, Inst.11 characterised 
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tools such as YouTube as input-oriented rather than evaluative, stating, “I see 
the YouTube video as a provider of new vocabulary in an authentic setting, 
and the students should incorporate these words into their language use only.” 
These accounts indicate that limited use of ADAs for assessment is linked to 
pedagogical judgements about appropriateness and validity rather than rejec-
tion of digital tools. Across the interviews, instructors’ decisions appear to be 
shaped by perceptions of whether digital tools are appropriate for learning 
facilitation versus measurement purposes. This suggests that epistemic beliefs 
about assessment validity may influence how ADAs are categorised and used 
within instructional practice.

In contrast, instructors who integrated ADAs into formative assessment high-
lighted affordances related to immediacy, interaction, and feedback. Inst.13 
described using “a game-based application, such as Kahoot, to assess students’ 
learning through its immediate feedback and grading feature,” while Inst.14 
emphasised how ADAs support student reflection through “instant feedback 
within the application environment.” These accounts suggest that integration 
into formative assessment is more likely when tool functionalities align with 
core formative principles such as feedback, reflection, and learner regulation.

The quantitative findings on error correction (M = 3.89–3.90), alongside 
strong agreement on rapid feedback (M = 4.13), further indicate that instruc-
tors distinguish between corrective and supportive dimensions of assessment. 
Overall, ADAs are predominantly associated with formative feedback functions, 
while their use for more formal evaluative purposes appears contextually and 
pedagogically contingent.

Taken together, the findings suggest a conceptual model in which the use 
of ADAs for formative assessment is shaped by the interaction of (1) epistemic 
beliefs about assessment legitimacy, (2) perceived affordances for feedback and 
student regulation, and (3) contextual conditions influencing implementation.

Table 6. Mean scores and standard deviations for formative assessment-related items  

Item M SD

22. ADAs help me assess and modify my vocabulary teaching accordingly.   3.75 0.93
23. ADAs get quick feedback on students’ vocabulary learning.  4.13 0.74
24. I encourage my students to use ADAs to get useful corrective feedback 

when making errors in vocabulary. 
3.89 0.89

25. I encourage my students to use ADAs to determine their errors. 3.90 0.94
26. I encourage my students to use ADAs to test their vocabulary 

knowledge.  
4.16 0.66

27. I encourage my students to use ADAs to self-assess their vocabulary 
regularly.  

4.02 0.74

28. I encourage my students to use ADAs to modify their learning when 
making errors in vocabulary.  

3.87 0.72

5.1.5 ADAs for enhancing speaking skills. As shown in Table 7, the findings 
indicate a generally positive orientation among ESL instructors toward the use 
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of ADAs in supporting speaking development and classroom interaction. The 
mean score indicating that ADAs facilitate instructor–student interaction (M = 
3.97) suggests that instructors perceive these tools as complementing, rather 
than displacing, communicative engagement in vocabulary instruction. This 
perception is reinforced by interview evidence, with Inst.2 noting that ADAs 

“contributed to the improvement of students’ speaking skills by enabling them 
to practise target vocabulary during presentations.” Such accounts indicate 
that instructors view ADAs as mediating pedagogical tools that can prompt oral 
production and structured interaction, rather than as technologies that isolate 
learners from communicative practice. This pattern suggests that instructors 
evaluate ADAs primarily through their capacity to support communicative par-
ticipation and guided oral engagement, positioning interactional value as a 
central dimension of perceived usefulness in vocabulary instruction.

The perceived benefits extend to collaborative and task-based speaking 
activities. The relatively high mean score for collaborative vocabulary learn-
ing (M = 3.95), together with instructors’ agreement that ADAs support the use 
of vocabulary in conversation (M = 3.80; M = 3.81), suggests that these applica-
tions are viewed as facilitating peer interaction and spoken vocabulary use. 
This is reflected in Inst.4’s description of YouTube-mediated tasks, in which 
students “followed videos by summarising or discussing them with the relevant 
vocabulary.” Similarly, Inst.5 highlighted the pedagogical value of dictionary 
applications through “features like pronunciation guides and example sen-
tences,” indicating that instructors value ADAs that scaffold oral production by 
integrating lexical form, meaning, and contextualised use in speaking-oriented 
tasks. Collectively, these findings suggest that instructors perceive ADAs as 
most effective when embedded within communicative and collaborative tasks 
that connect vocabulary knowledge with contextualised spoken use.

At the same time, instructors articulated more nuanced views regarding 
the limits of digital mediation for speaking development. Inst.6 observed that 

“while certain applications such as dictionary applications enhanced pronun-
ciation, they were less effective in fostering spontaneous spoken interaction,” 
suggesting a perceived distinction between supported oral practice and emer-
gent, unplanned speech. This concern is echoed in Inst.3’s caution that “exces-
sive reliance on multiple applications or overuse of a single tool may reduce 
engagement and interaction.” These perspectives indicate an awareness that, 
if not carefully managed, digital tools may risk proceduralising interaction or 
constraining authentic communicative exchange. This distinction suggests that 
instructors differentiate between structured language support and authentic 
communicative spontaneity, implying that the pedagogical value of ADAs is 
mediated by the extent to which classroom tasks sustain meaningful interaction.

Nevertheless, the relatively lower agreement that overuse of ADAs reduces 
classroom interaction (M = 3.75) suggests that instructors do not view technol-
ogy itself as the primary barrier to effective speaking development. Rather, the 
findings imply that the pedagogical impact of ADAs on speaking and interaction 
is contingent upon moderation, task design, and alignment with communica-
tive objectives. Instructors perceive ADAs as valuable resources for supporting 
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oral vocabulary development and collaborative interaction, particularly when 
integrated in ways that preserve communicative purpose and student engage-
ment rather than substituting for face-to-face interaction. Overall, the findings 
point to a conditional acceptance of ADAs in speaking instruction, where per-
ceived effectiveness is shaped less by technological presence alone and more by 
pedagogical integration, communicative alignment, and interactional design.

Table 7. Mean scores and standard deviations for oral interaction-related items  

Item M SD

29. Using ADAs in my vocabulary teaching helps me to interact with my 
students.  

3.97 0.96

30. Overuse of ADAs while teaching vocabulary reduces my interaction 
with students. 

3.45 1.09

31. Using ADAs enables my students to learn vocabulary in a collaborative 
environment. 

3.95 0.78

32. Using ADAs helps my students in improving their performance in oral 
interaction.  

3.76 0.86

33. Using ADAs maximises their involvement in vocabulary learning 
through conversation. 

3.80 0.90

34. Using ADAs supports my students to use vocabulary in conversations. 3.81 0.85

5.1.6 ADAs as a tool for instructor convenience. In Table 8, the data indicate 
a generally positive orientation among ESL instructors toward the convenience 
and accessibility of ADAs for vocabulary instruction. The consistently high rat-
ings for ease of use (M = 4.18) and teacher convenience (M = 4.16), reinforced by 
interview descriptions of ADAs as “free,” “accessible,” and requiring “minimal 
preparation,” suggest that instructors’ perceptions are closely tied to usability 
and workload reduction. This pattern indicates that instructors evaluate ADAs 
not only through pedagogical effectiveness but also through their capacity to 
support manageable and sustainable teaching practices. In this sense, ADAs 
are valued not solely for their pedagogical affordances, but also for their abil-
ity to streamline instructional processes and reduce cognitive and logistical 
demands.

However, the slightly lower mean for reduced instructional effort (M = 3.81), 
combined with instructors’ observations that some applications require addi-
tional preparation time, introduces a critical nuance. These findings suggest 
that perceptions of efficiency are conditional rather than universal. The per-
ceived efficiency of ADAs is not inherent to the technology itself but is contin-
gent upon design simplicity, teacher familiarity, and alignment with existing 
practices. This relationship highlights how technological affordances interact 
with contextual and pedagogical factors to shape instructors’ acceptance and 
continued use of ADAs. When digital tools increase preparation time or instruc-
tional complexity, their perceived advantage diminishes.

Taken together, the integrated findings suggest that instructors’ adoption of 
ADAs is mediated by considerations of sustainability and practical workload 
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management as much as by pedagogical value. Convenience functions not 
merely as a peripheral benefit but as a central determinant of continued inte-
gration. More broadly, the findings imply that instructors’ acceptance of ADAs 
emerges through a balance between perceived pedagogical value and practical 
instructional demands. Thus, the effectiveness of ADAs is shaped by the interac-
tion between technological affordances, teacher expertise, and the pragmatic 
realities of classroom practice.

Table 8. Mean scores and standard deviations for ease of use-related items  

Item M SD

35. ADAs are easy to use for me while teaching vocabulary. 4.16 0.73
36. ADAs are easy for my students to use while learning vocabulary.  4.18 0.66
37. ADAs save my students’ time while learning vocabulary. 3.97 0.79
38. ADAs are convenient for me by reducing my effort while teaching 

vocabulary.   
3.81 0.95

39. ADAs are convenient for my students by reducing their efforts while 
learning vocabulary.  

3.89 0.82

40. ADAs ease access to information while teaching vocabulary.   4.16 0.63
41. ADAs are generally easy to use in vocabulary teaching. 4.11 0.63

5.1.7 Instructors’ attitudes toward using ADAs. The findings in Table 9 reveal 
a positive orientation among instructors toward integrating ADAs into vocabu-
lary instruction. The high mean scores for preference to integrate ADAs (M = 
4.30) and comfort in doing so (M = 4.25) suggest that instructors do not view 
these applications merely as externally imposed innovations, but as tools that 
align with their professional identity and instructional values. Interview data 
deepen this interpretation. When Inst.2 observed that “students were more 
engaged in discussions during or after application use,” and Inst.4 described 
the applications as supporting “natural and collaborative learning,” instructors 
implicitly positioned ADAs as catalysts for dialogic and interaction-oriented 
pedagogy rather than as passive content-delivery platforms. This pattern sug-
gests that instructors’ acceptance of ADAs is shaped not only by technological 
functionality, but by the extent to which these tools support communicative 
and student-centred pedagogical practices.

Importantly, the perceived benefits extend into the domain of learner auton-
omy. Instructors’ accounts of students exploring word families and indepen-
dently retrieving lexical information indicate that ADAs are conceptualised 
as enabling epistemic agency, shifting students from recipients of vocabulary 
input to active constructors of lexical knowledge. Gamified features, high-
lighted by Inst.1, Inst.3, and Inst.6, further reinforce this shift by embedding 
motivation within the task structure itself. Thus, the integration of ADAs 
appears to operate not only at the level of efficiency or engagement, but also 
at the level of classroom epistemology by reshaping how vocabulary learning 
is enacted. The findings, therefore, suggest a relationship between perceived 
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learner autonomy, learner engagement, and instructors’ positive attitudes 
toward ADA integration.

While attitudinal readiness is high, implementation is moderated by mate-
rial and institutional constraints. Financial burdens borne personally by 
instructors, time required for preparation, and technological instability intro-
duce friction into otherwise positive orientations. This divergence between 
strong motivational endorsement and uneven contextual support suggests that 
integration is less a function of belief alone and more a negotiated process 
shaped by institutional ecology. The fact that some instructors reported mini-
mal challenges further indicates variability in infrastructural access and digital 
capital. This variability implies that positive attitudes alone are insufficient to 
ensure sustained integration, as institutional conditions mediate the transla-
tion of pedagogical beliefs into classroom practice.

Taken together, the findings suggest that instructors demonstrate high 
intrinsic motivation and pedagogical alignment with ADAs, yet their ability to 
operationalise this orientation depends on contextual affordances. The integra-
tion of ADAs in vocabulary instruction therefore emerges as a context-depen-
dent pedagogical process shaped by the interaction between instructor beliefs, 
learner engagement, technological design, and institutional affordances. 

Table 9. Mean scores and standard deviations for attitude-related items 

Item M SD

42. I like to integrate ADAs in vocabulary teaching and learning. 4.30 0.69
43. My students like me to integrate ADAs in vocabulary teaching and 

learning. 
4.18 0.69

44. I enjoy teaching vocabulary while using ADAs. 4.23 0.68
45. I feel comfortable while integrating ADAs into my vocabulary teaching. 4.25 0.66
46. My students feel relaxed while integrating ADAs into vocabulary 

learning.  
4.12 0.69

47. My students feel motivated to learn vocabulary while using ADAs. 4.17 0.72
48. I will continue integrating ADAs in teaching and learning vocabulary in 

the future.
4.23 0.73

5.2 Demographic variables 

The analysis indicates that instructors’ engagement with ADAs in vocabulary 
instruction appears to be more closely associated with professional and career-
related variables than with personal demographic characteristics. As shown 
in Table 10, neither gender nor native language status yielded statistically 
significant differences in ADAs integration (gender: t(105) = −0.07, p = .944; 
native language: t(105) = .062, p = .951). These findings suggest that ADAs adop-
tion in this context is not meaningfully differentiated by these demographic 
attributes. This interpretation is further supported by the qualitative findings, 
as the majority of instructors indicated that ADAs use aligned well with stu-
dents’ learning preferences and was generally perceived as more effective than 
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traditional vocabulary teaching methods. As Inst.12 expressed, “It is a very 
good idea. It would be much better than the traditional way of teaching vocab-
ulary.” These perceptions reflect the primacy of pedagogical considerations, 
particularly perceived instructional usefulness and responsiveness to student 
expectations, within digitally mature higher education environments. In such 
contexts, technology integration appears institutionalised and professionally 
normative, thereby diminishing the influence of gender or whether English 
is the instructor’s native language. This pattern suggests a shift from identity-
based determinants of technology adoption toward context-driven pedagogical 
rationalisation, where instructional value judgements override demographic 
variation.

Table 10. One-sample t-test of gender and English as a native language

Variable M SD t df Sig. (2-tailed) Mean difference

Gender 
Male 1.53 0.50 −.070 105 .944 −.003
Female 2.00 0.00
Is English your native language?
Yes 1.00 0.00 .062 105 .951 .00245
No 1.70 0.46

In contrast (Table 11), teaching experience, academic qualification, and age sig-
nificantly influenced instructors’ perceptions of ADAs integration (all p < .001). 
Instructors with 5–10 years of experience reported the highest levels of engage-
ment (M = 4.44), followed by those with 1–4 years (M = 4.27), whereas those 
with more than 10 years of experience reported comparatively lower engage-
ment (M = 3.78). Academic qualification also showed significant variation, with 
PhD holders (M = 4.22) and Bachelor’s degree holders (M = 4.17) reporting 
higher engagement than Master’s degree holders (M = 3.79). Age-related differ-
ences were evident: younger instructors (21–35; M = 4.00) reported the highest 
engagement, followed by those aged 46–55 (M = 3.28), while instructors aged 
36–45 and over 56 (both M = 3.00) demonstrated comparatively lower levels 
of engagement. These statistically significant differences were further illumi-
nated by the interview data, particularly regarding time-related constraints in 
ADAs integration. Several instructors (Inst.1, Inst.2, Inst.3, and Inst.9) reported 
limited time to learn new applications, redesign instructional materials, and 
search for and prepare ADAs-based resources. Technical challenges, such as 
difficulties in displaying application content, were also noted. 

Together, these findings indicate a workload–adaptation mechanism, 
whereby engagement with ADAs is mediated not simply by age or experience 
per se, but by the interaction between professional demands, available cogni-
tive/temporal resources, and institutional support for technological upskill-
ing. The convergence of quantitative and qualitative findings suggests that 
variations in ADAs engagement are closely linked to professional workload, 
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technological adaptation demands, and institutional support structures. Rather 
than being attributable to isolated individual characteristics, these factors 
operate as interconnected constraints shaping instructors’ capacity to adopt 
and sustain ADAs use in vocabulary instruction. Overall, the findings indicate 
that effective ADAs integration depends on targeted professional development 
and structural support aligned with instructors’ career stage and qualifications 
rather than purely personal attributes.

Table 11. One-way ANOVA of instructors’ age, teaching experience, and academic qualification 

Variable M SD
Sum of 
squares df

Mean 
square F

Sig 
(P-value)

Age
21–35 4.00 0.12 Between groups 3.676 3 1.225 15.362 .000
36–45 3.00 0.13 Within groups 8.135 102 .080
46–55 3.28 0.28 Total 11.811 105
>56 3.00 0.16
Teaching experience in higher education
1–4 years 4.27 0.13 Between groups 8.517 2 4.258 133.160 .000
5–10 years 4.44 0.15 Within groups 3.294 103 .032
>10 years 3.78 0.19 Total 11.811 105
Academic qualification
Bachelor 4.17 0.11 Between groups 4.700 2 2.350 34.034 .000
Master 3.79 0.17 Within groups 7.111 103 .069
PhD 4.22 0.36 Total 11.811 105

6. Discussion 

This section interprets the findings concerning the integration of ADAs into 
vocabulary instruction in relation to the existing literature review. Overall, 
the findings indicate that ESL instructors hold predominantly positive orien-
tations toward integrating ADAs into vocabulary instruction, aligning with 
previous research (Alqahtani, 2024; Klimova & Polakova, 2020; Kohnke, 2020; 
Latip & Mahadi, 2021; Pham, 2022; Sathyaselan et al., 2025; Yawiloeng, 2020). 
This convergence confirms the general assumption in the literature that per-
ceived pedagogical value is a primary driver of ADAs acceptance in vocabulary 
instruction contexts. ADAs were positioned as pedagogically enabling tools 
that enhance instructional efficiency, support professional growth, and align 
with contemporary digitally teaching practices. However, this endorsement 
was neither uncritical nor unconditional. While Altakhaineh et al. (2023) iden-
tified increased workload as a primary barrier to ADAs integration, the present 
findings partially extend this claim by showing that workload does not function 
as a barrier to adoption itself, but rather as a moderating condition influenc-
ing the depth, continuity, and sustainability of integration. Concerns regarding 
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excessive application use, student confusion, financial costs, institutional limi-
tations, preparation time, and technical constraints indicate that positive per-
ceptions coexist with structural and logistical realities. Thus, ADAs integration 
appears contingent upon institutional infrastructure and manageable profes-
sional demands rather than purely favourable attitudes. This nuance refines 
existing literature by shifting the explanation from attitudinal resistance to 
implementation conditions.

From a learning perspective, the findings suggest that ADAs contribute 
meaningfully to lexical development, particularly in enhancing semantic 
knowledge and contextualised vocabulary use, supporting Pham (2022). This 
finding confirms prior evidence on the vocabulary facilitation role of digital 
tools while also extending it by specifying that such gains are primarily associ-
ated with meaning-focused dimensions of vocabulary knowledge rather than 
pronunciation development. The perceived benefits extend to deeper lexical 
processing, including the acquisition of synonyms, antonyms, and incidental 
vocabulary, reinforcing claims that digital tools can facilitate autonomous 
learning. Nevertheless, improvements in pronunciation appeared limited, 
especially in contexts where applications emphasised American English mod-
els over British English varieties. This challenges the implicit assumption in 
some prior studies that ADAs provide uniformly balanced support across all 
dimensions of vocabulary acquisition, suggesting instead a more selective 
affordance profile. The findings further underscore the importance of peda-
gogical moderation. Overextension through multiple applications risks cogni-
tive overload and diminished engagement, whereas exclusive reliance on a 
single tool may reduce motivational novelty. Although ADAs were considered 
useful for vocabulary assessment (Klimova & Polakova, 2020), reservations 
about reliability, alignment with learning objectives, and constraints within 
distance-learning environments suggest that technological affordances must 
be critically evaluated against assessment validity principles. These findings 
reinforce the view that learning outcomes depend on instructional design qual-
ity rather than technological presence alone.

With respect to speaking, ADAs integration appears to provide scaffolding for 
oral vocabulary use through interactive prompts and listening features. Such 
affordances can facilitate lexical retrieval and structured participation during 
communicative tasks. However, the impact on spoken fluency remains condi-
tional. Excessive technological mediation may inadvertently reduce authentic 
teacher–student interaction (Alkhazraji, 2025; Altakhaineh et al., 2023), echoing 
previously reported classroom interaction concerns in the literature regard-
ing digital substitution effects in language pedagogy. This finding extends pre-
viously reported classroom interaction concerns by demonstrating that such 
substitution effects are not inherent to ADAs, but emerge under conditions 
of over-reliance and weak pedagogical integration. Additionally, lower-pro-
ficiency students demonstrated uneven engagement with speaking-oriented 
features, suggesting that task design and digital confidence intersect with tech-
nological affordances. In several instances, applications were not fully used for 
communicative dialogue, particularly when tools were designed primarily for 
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pronunciation drills rather than interactive exchange. These findings indicate 
that ADAs can support spoken vocabulary development, but their contribution 
to communicative competence depends on intentional pedagogical orchestra-
tion rather than passive integration. This reinforces and extends prior calls for 
pedagogically mediated technology use by specifying the role of proficiency 
level and task design as conditioning factors.

Regarding demographic variables, the absence of statistically significant 
differences across gender and native language status suggests that ADAs inte-
gration operates within a professional–institutional framework rather than 
along demographic lines. This pattern reflects the increasing normalisation of 
educational technology across instructor profiles. The non-significant gender 
effect aligns with Jomaa et al. (2024), thereby confirming their findings on the 
limited explanatory power of gender in technology adoption in similar instruc-
tional contexts. In contrast, age, academic qualification, and teaching experi-
ence demonstrated significant variation. Higher engagement among younger 
instructors, PhD holders, and those with moderate teaching experience (5–10 
years) may reflect differences in technological self-efficacy, adaptive flexibil-
ity, and professional workload distribution. Conversely, comparatively lower 
engagement among older and highly experienced instructors, particularly 
those holding a Master’s degree, may be associated with time-intensive adap-
tation demands and established pedagogical routines rather than diminished 
competence. Consistent with Sa’di et al. (2021), age-related variation appears 
linked to differential engagement with technological innovation, but the pres-
ent findings extend this relationship by showing that age interacts with career 
stage and qualification level rather than operating as an isolated predictor. 
Overall, the findings suggest that ADAs integration is shaped more by career-
stage positioning and institutional support structures than by inherent demo-
graphic attributes, thereby challenging purely demographic explanations of 
technology adoption and strengthening structurally oriented interpretations 
of technology acceptance.

The findings can be interpreted through the lens of the TAM, particularly its 
core constructs of perceived usefulness, perceived ease of use, and behavioural 
intention (Davis, 1989; Deris & Shukor, 2019). Participants’ positive orienta-
tions toward ADAs integration reflect strong perceptions of usefulness (view-
ing ADAs as effective in enhancing vocabulary instruction) and ease of use 
(perceiving them as capable of streamlining teaching tasks). Within the TAM 
framework, these evaluative beliefs are theorised to strengthen behavioural 
intention to adopt and sustain technology use. As illustrated in Figure 3, the 
study proposes a refined TAM model in which technology acceptance is re-con-
ceptualised as a career-embedded and institutionally mediated process rather 
than an individual perception-driven mechanism alone. Specifically, demo-
graphic factors such as teaching experience, age, and academic qualification 
were associated with differential engagement levels, indicating that technology 
acceptance operates within career-stage conditions rather than being evenly 
distributed across user groups. Additionally, contextual variables (including 
institutional support such as training provision and resource availability, prior 
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technological experience, and instructional preparedness) appear to function 
as structuring conditions that shape the formation of perceived usefulness and 
perceived ease of use, rather than acting as simple external antecedents.

This represents a conceptual refinement of TAM in which external vari-
ables are not treated as peripheral inputs, but as layered mediating conditions 
that configure how core TAM beliefs are constructed across different profes-
sional strata. These factors indirectly shape behavioural intention through 
their differential influence on perceived usefulness and perceived ease of use. 
Accordingly, the model advances TAM by specifying a context-sensitive path-
way of technology acceptance in which career stage and institutional infra-
structure systematically condition belief formation. This interpretation under-
scores the importance of integrating contextual and demographic dimensions 
into TAM-based analyses of digital tool adoption in vocabulary instruction. 
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Figure 3. Adapted TAM for ESL instructors’ use of ADAs in vocabulary instruction

7. Conclusion

This study investigated ESL instructors’ perceptions of integrating ADAs into 
vocabulary instruction. Findings indicate generally positive attitudes toward 
ADAs use, particularly for promoting oracy and supporting students’ verbal 
interaction. However, variation across age, academic qualification, and teach-
ing experience suggests that engagement with technology is shaped by demo-
graphic, professional, and institutional factors. Despite favourable perceptions, 
ADAs remain underutilised for formative assessment, vocabulary expansion, 
and structured oral practice.

The study advances understanding of ADAs integration by reframing tech-
nology adoption as a contextually mediated pedagogical process rather than 
an individual attitudinal decision. It demonstrates that TAM constructs operate 
within, and are shaped by, pedagogical practices and institutional conditions, 
thereby extending the explanatory scope of TAM in ESL vocabulary instruction.

Practically, instructors should be supported to integrate ADAs into forma-
tive assessment, contextualised vocabulary tasks, and oracy-focused activities 
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through structured lesson design models in which tools are explicitly assigned 
to pre-task, while-task, and post-task stages to support vocabulary acquisition 
and oral production. Professional development should therefore move beyond 
general training to practice-based workshops where instructors design, trial, 
and evaluate ADA-supported vocabulary lessons. At the institutional level, this 
requires competency-based training in task design, alignment of ADAs with 
learning outcomes, and use of analytic rubrics for assessing oral vocabulary 
use, supported by curated repositories and sustained technical assistance.

The study is limited by its reliance on self-reported data, which may not fully 
capture actual instructional practices or student learning outcomes. Future 
research should triangulate instructor perceptions with classroom observa-
tions or experimental measures of vocabulary and oral proficiency develop-
ment. Longitudinal and comparative studies are also recommended to examine 
how demographic variables such as age, teaching experience, and academic 
qualification influence sustained ADA integration over time, thereby strength-
ening the validity and generalisability of findings across ESL higher education 
contexts.
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