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ABSTRACT 

	The integration of AI technologies into language learning has become increasingly popular, offering new possibilities and challenges. However, the use of AI tools for vocabulary learning in the context of EFL remains underexplored. Therefore, this study, grounded in the technology acceptance model (TAM) and cognitive load theory (CLT), explored Saudi preparatory year EFL students’ perceptions.  Using an explanatory sequential mixed-methods approach, the study employed a survey distributed to 165 Saudi female EFL preparatory-year students and semi-structured interviews to collect data. The quantitative data showed that the students held favorable perceptions in terms of perceived ease of use and usefulness, along with high ratings for germane cognitive load and effective management of intrinsic cognitive load. However, some students reported occasional overload from irrelevant information. As for the qualitative data, the participants’ perceptions were shaped by individual factors (e.g., fear of overreliance and superficial use), technological factors (e.g., personalization, speed, and information overload), and social and institutional factors (e.g., social influence and ambiguous institutional guidelines). The findings suggest that AI tools have the potential to optimize vocabulary learning and cognitive load management. However, the effective integration of such tools requires addressing concerns such as fear of overreliance, information overload, and ambiguous institutional guidelines. This can be done by providing explicit instruction and clear institutional guidelines and regulations. 
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INTRODUCTION

In Saudi Arabia there is a growing interest in the integration of AI technologies into major sectors such as education, healthcare, tourism, and economics (Louati et al., 2024; Bayer & Eisawi, 2025; Hassan, 2020; Almassaad et al., 2024) as part of the 2030 vision, which puts emphasis on technological advancement and innovation. Students are also increasingly integrating AI tools into their learning as part of this shift (Allehyani et al., 2025). Nevertheless, this integration is still in its early stages (AlTwijri, et al., 2024). AI technologies are autonomous computer systems based on algorithms and software that can perform tasks that require human intelligence, such as pattern recognition, learning from experience, decision-making, and problem-solving (Krauss, 2024). 	Comment by User: Put sources in alphabetical order
AI tools, such as AI-based chatbots, can provide many opportunities for learning. Specifically, Generative AI advances, such language processing, algorithms, machine learning, and chatbots, can provide users with timeless, personalized, and adaptive learning experiences, which can make learning more effective (Praveena and Anupama, 2025; Vorobyeva et al., 2025). On the flip side, learners may encounter challenges when integrating AI into their learning, including concerns about academic integrity, overreliance on AI, and the need for clear usage guidelines (Zhou et al., 2024). 	Comment by User: This paragraph is very short	Comment by User: Praveena & Anupama
But check journal policy on how to cite
Vocabulary defined “as a set of lexemes, including single words, compound words and idioms” (Richards and Sschmidt, 2013) is considered a fundamental aspect of language learning (Decarrico, 2001; Nation, 2001). In Saudi EFL context, many students face challenges with learning vocabulary, such as discovering the meanings of new vocabulary, pronouncing new words, using new words in context correctly, and memorizing and spelling new vocabulary (Afzal, 2019). AI tools have the potential to help Saudi EFL students overcome such challenges. Vocabulary learning is key for language development (Decarrico, 2001), and depending on traditional approaches might lead to underdevelopment in vocabulary (Hao et al., 2021). Additionally, it is necessary to keep up with the needs and preferences of the modern EFL generations and incorporate new technologies the aligns with their preferences and needs. However, this cannot be done without seriously considering the perceptions of EFL learners regarding these technologies. Understanding students' perceptions can provide valuable insights that aid in the integration of AI assisted technologies, developing appropriate guidelines, and ensuring that AI tools are used effectively and responsibly in vocabulary learning.
However, the perceptions on the use of AI tools by Saudi EFL students for vocabulary learning remains underexplored, as this line of research is relatively new. Limited attention has been given to students’ perceptions toward AI tools. Few studies have examined these perceptions through established theoretical frameworks such as the Technology Acceptance Model (TAM) and Cognitive Load Theory (CLT). This lack of understanding can introduce risks such as misuse of AI tools and overreliance on such tools. For example, a student might use AI tools to passively and quickly obtain answers without engaging in strategic learning. Additionally, this uncertainty around AI tools can make EFL students, teachers, and policymakers overestimate or underestimate the potential of AI tools for vocabulary learning	Comment by User: Don’t start a new paragraph with ‘however’
Therefore, to bridge this gap, the present study aims to examine how Saudi EFL female preparatory students perceive the use of AI tools for vocabulary learning. In particular, the study aims to achieve two objectives. First, examine students' perceptions towards employing AI tools for vocabulary learning. second, explore the factors that shape Saudi EFL female preparatory students' perceptions towards the use of AI tools for vocabulary learning. To achieve these objectives, the study seeks to answer the following research questions:	Comment by User: Fistly, secondly etc
It’s more formal
RQ1: What are Saudi EFL female preparatory students’ perceptions toward the use of AI tools for vocabulary learning?
1.1: What are the students' perceptions of ease of use and usefulness of AI for vocabulary learning according to the Technology Acceptance Model (TAM)?
1.2: What are the students' perceptions of the cognitive load associated with AI use for vocabulary learning? 
RQ2: Wwhat factors shaped Saudi EFL students’ perceptions towards AI use for vocabulary learning?   
Theoretical Framework
2.1 The Technology Acceptance Model
The technology acceptance model (TAM) was proposed by Davis (1989) and further developed by Davis et al. (1989). TAM has demonstrated that it is an effective and a reliable tool to measure and explore users’ attitudes, perceptions, and acceptance of new technologies through measuring perceived ease of use (PEOU) and perceived usefulness (PU) (Pavlou, 2003). Perceived usefulness (PU) is defined as “the degree to which an individual believes that using a particular system would enhance his or her job performance” (Davis, 1989, p. 10). Perceived ease of use (PEOU) is defined as “the degree to which an individual believes that using a particular system would be free of effort” (Davis, 1989, p. 12). According to Davis (1989), PEOU and PU predict attitude, which then predicts behavioural intention and, ultimately, actual use.
2.2 Cognitive Load Theory
Cognitive Load Theory is rooted in understanding human cognitive architecture, specifically working memory and long-term memory (Sweller et al., 2011). Working memory processes information and constructs new knowledge but is limited in capacity and duration (Cowan, 2016; Kalyuga & Singh, 2016). Excessive overload can hamper learning because the working memory cannot provide enough cognitive resources to perform cognitive activities such as learning (De Jong, 2009). Once processed, information is stored in long-term memory as organized, interconnected structures called schemas. Learning occurs through creating new schemas or changes in schemas, which is possible when information is processed within working memory limits (Leppink, 2020). Cognitive load is “working memory load which is determined by the working memory resources required for performing a cognitive task by a learner” (Kalyuga & Singh, 2016). CLT distinguishes three types: Intrinsic load relates to content complexity and can be managed by segmenting or sequencing material (Sweller, 2010; van Merriënboer et al., 2003). Extraneous cognitive load is caused by suboptimal presentation of information, while germane load refers to effort contributing to learning. Learning is optimized when the total load does not exceed working memory limits, requiring minimized extraneous load and maximize germane load (Paas & van Merriënboer, 2020).
In this study, AI tools may optimize vocabulary learning by lowering cognitive load (Patac and Patac, 2025). They can manage intrinsic load by breaking down material, freeing working memory for germane load. However, they can also induce extraneous cognitive load due to the mental effort required to interact with them (Zhou et al., 2025). Furthermore, research indicates a risk of "metacognitive laziness", where reduced cognitive load leads to overreliance on AI, limiting deep engagement (Fan et al., 2025). Stadler et al. (2024) found that while students experienced less cognitive load with an AI chatbot, their learning outcomes showed superficial reasoning. Indeed, AI tools might lower cognitive load but risk overreliance and “metacognitive laziness”.
Literature Review
3.1 AI tools and Language Learning 
In the field of language learning and education, AI tools have been incorporated into the learning process because of their potential in improving learning outcomes (Yan, 2023; Chang et al., 2023; Yanhua, 2020). According to research, AI tools can improve language skills through providing feedback, tailored instruction, and personalised and interactive learning experiences (Yang, 2025; Adipat, 2025; Bahari et al., 2025; Wei, 2023). Nevertheless, there are concerns and challenges regarding AI use for EFL learners. These concerns include a lack of clear guidelines and policies regarding AI use (Aldulaijan and Almalky, 2025; Tsao, 2025), overreliance on AI tools (Karataş et al., 2024; Alghasab, 2025; Alharbi et al., 2025; Dinh, 2025), challenges related to writing prompts (Warschauer et al., 2023; Woo et al., 2024), and information overload (Thi et al., 2025).
In the field of vocabulary learning and development, empirical studies suggest that AI-assisted vocabulary learning can enhance vocabulary development, retention, engagement, and motivation through contextualised examples, immediate feedback, and providing interactive and personalised learning (Yu, 2025; Wang et al., 2024; Wen et al., 2025; Dinh, 2025; Abdelhalim and Alsehibany, 2025; Waziana et al., 2024).
3.2 Cognitive Load and AI Tool Use in Language Learning
The rapid incorporation of AI tools has raised questions about how these tools interact with the cognitive capacity of learners. Specifically, whether these technologies aid in managing, alleviating, or increasing the cognitive load associated with learning. Studies have found that AI tools can help learners manage cognitive load and reduce it which can improve learning outcomes. Feng (2025), for example, found that AI-assisted learning strategies such as personalized feedback and adaptive learning reduced cognitive load and enhanced learning outcomes, with adaptive feedback showing the strongest effect.
Similarly, Lai (2025) examined the impact of AI assisted learning on EFL writing. The results revealed improved EFL writing and that AI tools provided learners with personalized feedback, reduced cognitive load, boosted confidence, and expanded vocabulary Nevertheless, the results also revealed challenges including overreliance on AI and creativity concerns.	Comment by User: Why is this in a seperate paragraph? Put all the relevant research you are citing in the same paragraph. Generally, try to improve paragraph structure in the whole paper
Similarly, Chen et al. (2022) found that AI-based systems that offer feedback and dynamic assessment can improve EFL speaking skills, reduce anxiety and reduce extraneous cognitive load. Hong and Guo (2025) investigated how AI-based systems including virtual torturing, and interactive learning platforms can affect cognitive load management, autonomy, and motivation among EFL learners. The results of the study showed that the AI-based interventions have improved cognitive load management, motivation and learner autonomy. However, Woo et al. (2024) explored the perceptions of EFL students learning to write with the assistance of ChatGPT and found that the EFL students reported high cognitive load during the writing tasks using ChatGPT, especially when composing prompts. These findings suggest that although AI tools have the potential to enhance learning by reducing unnecessary cognitive load, they may also introduce additional cognitive demands. Nevertheless, limited research has examined cognitive load in AI-assisted vocabulary learning, especially in relation to learners’ perceptions.	Comment by User: Avoid repetition
3.3. EFL Learners’ Perceptions of the Usefulness and Ease of Use of AI Tools
Many researchers used TAM as a framework to explore and predict EFL students’ attitudes and perceptions of using AI-assisted tools for language learning. 
For example, Vo and Nguyen (2024) explored Vietnamese students’ perceptions towards the use of an AI based chatbot in developing students’ English language. The results showed that the participants perceived the AI tool as easy to use and useful. They also held highly positive attitudes. Alghasab (2025) found that Kuwaiti EFL students generally perceived ChatGPT as useful and easy to use for enhancing their English language skills, with these perceptions attributed to factors such as efficiency and clarity.	Comment by User: Put this together with the previous sentece
In the Saudi EFL context, there are limited studies that have applied the TAM to explore students’ perceptions. For example, Alharbi et al. (2025) reported high perceived usefulness and positive attitudes toward ChatGPT. These favourable attitudes were attributed to the tool’s immediate and personalized feedback and highly interactive features. Nevertheless, participants also expressed concerns about overreliance and questioned the tool’s long-term effectiveness in improving language skills. Similarly, Alsaedi (2025) found that Saudi undergraduates generally held positive perceptions of ChatGPT as a useful and easy-to-use AI tool for learning English. However, participants also voiced concerns about potential overreliance and academic dishonesty.	Comment by User: Avoid repetition, generally improve your use of linking words, you also use ‘however’ a lot
Although research on AI in language learning is expanding, few studies have examined learners’ perceived ease of use and usefulness together with their cognitive load experiences in AI-assisted vocabulary learning, particularly in the Saudi preparatory EFL context.
Mmethodology

This research adopted an explanatory sequential mixed-methods design, in which quantitative data collection and analysis preceded a qualitative phase. The quantitative phase examined students’ perceptions of cognitive load, perceived usefulness, and perceived ease of use of AI tools for vocabulary learning using a survey. The qualitative phase was then conducted utilizing semi-structured interviews to explain and build on the quantitative findings.
4.1 Participants
The quantitative phase of the study included 165 Saudi female EFL preparatory-year students enrolled at King Abdulaziz University (KAU). From this group, two students participated in semi-structured interviews as part of the qualitative phase. At KAU, preparatory students are required to take English language programs designed to enhance their English proficiency. These programs cover proficiency levels ranging from A1 to B2, based on the Common European Framework of Reference for Languages (CEFR).	Comment by User: Give more information on the sample, how old were they, how long they had been studying etc
4.2 Instruments 
A 4-point Likert scale questionnaire was used to collect quantitative data. The first section (9 items) measured three types of cognitive load (intrinsic, extraneous, germane) associated with using AI tools for vocabulary learning, adapted from Klepsch et al. (2017) and Leppink et al. (2013). The second section (6 items) measured perceived ease of use and usefulness based on the TAM (Davis, 1989). All items were contextualized to align with the scope of this study. 
Validity was ensured through expert review for clarity, and items were translated into Arabic, and checked by native speakers. Reliability analysis (table 1) showed acceptable internal consistency (Cronbach’s α > 0.7) for most constructs, except extraneous cognitive load (α = 0.564). Given this lower alpha value, the findings for extraneous cognitive load should be interpreted with caution.
Table 1 
Reliability
	constructs
	Cronbach alpha

	Extraneous Cognitive Load
	0.564

	Germane Cognitive Load. 
	0.764

	Intrinsic Cognitive Load.
	0.773

	PU
	0.826

	PEOU
	0.779



Following the quantitative analysis, semi-structured interviews were conducted as part of the explanatory sequential design. The interview questions were developed to explore the quantitative results, translated into Arabic, and reviewed by experts for appropriateness and clarity. 
4.3 Procedure 
Convenience sampling was used to collect both quantitative and qualitative data (Dörnyei & Taguchi, 2009). The questionnaire was distributed via Google Forms through email, WhatsApp, and in-person recruitment. At the end of the survey, participants were invited to volunteer for a follow-up Zoom interview. Interviews lasted 15–20 minutes and were recorded, transcribed, and translated for analysis.
4.4 Data analysis
The quantitative data was analysed through descriptive analysis using SPSS. The following criteria (table 2) was used to interpret the means of collected data. And Extraneous cognitive load items were reverse-coded so that higher scores indicate lower levels of extraneous cognitive load.

Table 2
 Likert Scale Interpretation
	Response Category
	Value
	Means' Range

	Strongly Disagree
	1
	1.00–1.75

	Disagree
	2
	1.76–2.50

	Agree
Strongly Agree
	3
4
	2.51–3.25
3.26–4.00



For the qualitative analysis, interview data were transcribed, translated, and analysed using thematic analysis. A deductive–inductive approach was employed. The deductive phase identified themes explaining the quantitative findings, particularly factors influencing perceived usefulness, perceived ease of use, and perceived cognitive load. The inductive phase generated additional themes related to social and institutional factors, offering deeper insight into students’ use of AI tools and informing the study’s implications.
Results
5.1 Quantitative results
This section presents the quantitative findings related to students’ perceptions of the usefulness, ease of use, and cognitive load associated with AI-assisted vocabulary learning. 
5.1.1 Perceptions oOf Ease of Use and Usefulness of AI For Vocabulary Learning According To TAM
Table 3 summarizes students’ perceptions of AI-assisted vocabulary learning based on TAM. Overall, students reported positive perceptions on perceived usefulness (PU) and perceived ease of use (PEOU). 
Table 3
 Descriptive Statistics for PU and PEOU
	Construct
	item
	  M
	SD

	PU
	1. I find using AI tools useful for vocabulary learning.
	3.33
	0.58

	
	2. I think that using AI tools helps me enhance my vocabulary skills.
	3.31
	0.50

	
	3. Using AI tools improved the way I learn vocabulary.
	3.24
	0.61

	Overall mean for PU
	
	3.29
	0.57

	PEOU
	4. When learning vocabulary through AI tools, I find my interaction with them clear and understandable.
	3.28
	0.64

	
	5. Learning to use AI tools for vocabulary learning is easy and not complicated.
	3.28
	0.61

	
	6. I find that AI tools are easy to use for vocabulary learning.
	3.27
	0.64

	Overall mean for PEOU
	
	3.28
	0.63



 Perceived usefulness received the highest overall mean score (M = 3.29, SD = 0.57), indicating that students generally viewed AI tools as beneficial for enhancing vocabulary learning. The highest-rated item reflected students’ agreement that AI tools were useful for vocabulary learning (M = 3.33, SD = 0.58). Perceived ease of use also yielded a high mean score (M = 3.28, SD = 0.63), suggesting that students found AI tools easy to use and their interactions with them clear and understandable.

5.1.2 Perceived Cognitive Load
Table 4 presents students’ perceptions of the cognitive load associated with AI-assisted vocabulary learning, including germane, intrinsic and extraneous cognitive load.	Comment by User: Don’t get straight to the table, say a few words before that
Table 4
 Descriptive Statistics for Cognitive Load
	Construct
	items
	 M
	SD

	Extraneous cognitive load
	1. The way information (about vocabulary) was presented by the AI tools made it harder to understand the content.
	3.11
	0.89

	
	2. The explanations provided by AI tools were sometimes unclear.
	2.96
	0.88

	
	3. [bookmark: _Hlk213536220]When learning vocabulary through AI tools, I often had to sift through a lot of irrelevant information to find what was useful.
	2.52
	0.85

	Total mean for extraneous load

	
	2.86
	0.87

	Germane cognitive load
	4. AI tools help me learn the meanings of new words.
	3.36
	0.71

	
	5. AI tools help me understand how words are used in different contexts.
	3.30
	0.68

	
	6. AI tools encourage me to reflect on word usage and meaning.
	3.23
	0.72

	total mean for germane load

	
	3.30
	0.70

	Intrinsic cognitive load
	7. [bookmark: _Hlk213531638]AI tools can provide simplified explanations and definitions that are tailored to my level.
	3.36
	0.61

	
	8. AI tools made learning difficult vocabulary more manageable by simplifying difficult definitions.
	3.24
	0.66

	
	9. AI tools help me understand complex vocabulary by breaking it down into smaller and easier parts.
	3.23
	0.73

	Total mean for intrinsic load
	
	3.28
	0.66



Germane cognitive load yielded the highest mean score (M = 3.30, SD = 0.70), suggesting that the participants acknowledged that the integration of AI into vocabulary learning encouraged deep learning and reflection. Intrinsic cognitive load also received high ratings (M = 3.28, SD = 0.66). This shows that the participants strongly agreed that AI tools simplified learning vocabulary and made it more manageable.
Extraneous cognitive load scored a mean of 2.86 (SD = 0.87). As the extraneous cognitive load items were reverse coded, higher mean scores indicate lower levels of perceived extraneous cognitive load. Therefore, this overall mean suggests that participants generally experienced a relatively low level of unnecessary cognitive load when using AI tools for vocabulary learning. However, variation was observed across individual items. In particular, the item related to encountering irrelevant information yielded the lowest mean score (M = 2.52, SD = 0.85). Given the reverse coded nature of the items, this comparatively lower mean reflects a relatively higher level of extraneous cognitive load for this aspect, suggesting that some students experienced occasional difficulty due to irrelevant information. 
Overall, while extraneous cognitive load was generally perceived as low, the presence of irrelevant information was occasionally reported by some participants.

5.2 Qualitative Results 	Comment by User: Qualitative results are a bit superficially presented, please have a look at different articles and how they present results from interviews, you should present them in more detail, quote the participants more, and arrive at deeper results and analysis. Also, you should think of a way to mention who said what, without reveling their identity, eg Participant 1, participant 5
Qualitative data were collected through semi-structured interviews to gain deeper insight into the factors shaping students’ perceptions and use of AI tools for vocabulary learning. Three themes emerged after thematic analysis: Individual Factors, Technological Factors, and Social and Institutional Factors.
Qualitative data were collected through semi-structured interviews to gain deeper insight into the factors shaping students’ perceptions and use of AI tools for vocabulary learning. Three themes emerged after thematic analysis: Individual Factors, Technological Factors, and Social and Institutional Factors.
Theme 1: Individual Factors
This theme represents factors related to emotions and personal perspectives that shape students’ perception on AI-assisted vocabulary learning. Under this theme two prominent sub themes emerged namely, fear of overreliance and superficial use of AI tools. 
1.1 Fear of overreliance 
Fear of overreliance emerged as a key concern across both interviews. For example, “I have a fear that I will get too used to it and will not be able to depend on myself,”. This participant further explained that this fear of over reliance is rooted in the fear of losing her abilities in retaining and spelling vocabulary independently as exemplified by this quote “I feel excessive dependence might affect my ability to memorize words or spell them without help.” 
1.2 superficial use of AI tools 
Both participants perceived their use of AI tools as quick, surface-level use limited to discovering a piece of information rather than learning. 
For example, one interviewee said: “I do not lean toward it as learning as much as I lean toward it as something that responds quickly if I need information or a method… but as learning, no not really.” This idea was also reported by the other participant who stated 
I use it if I want a quick answer or it gives me the meaning of a word and explains it and that is it. But I do not think that is enough, no, I must go back to the book and do the exercises in it, and I feel this makes the information stick more. I mean it is (AI) ultimately an assistive tool.
These quotes show the participants acknowledge using AI not for learning rather they use it as a supplementary aid to facilitate their learning by quickly finding and explaining information. 
Theme 2: Technological Factors 
This theme reflects features and capabilities of AI tools that influenced the participants’ perceptions on AI-assisted vocabulary learning. 
2.1 Speed, Efficiency and Clarity
Both participants reported that AI tools were beneficial due to their speed and efficiency in providing clear and instant responses. For example, one interviewee described AI tools as “very useful, quick to respond, and clear.” Similarly, one participant noted that “[AI] made learning vocabulary much faster and easier”
2.2 Comprehensive Lexical Support and Personalization 
Another influential factor was AI’s ability to provide detailed and personalized lexical support. Both participants described using AI to find definitions, synonyms, contextualized examples, and grammatical information. For example, one participant explained: “I ask it to put it in examples, and give me synonyms for it and its meaning, and where is it used? Is it an adjective or verb or subject? Where is it used in sentences? And its response is very quick, and this is excellent” and “I prefer AI because it can give me the meaning of the word in the context I want”
AI was also valued for its ability to simplify complex vocabulary and tailor explanations to learners’ proficiency levels. As one participant explained, “Even when the word is difficult, it explains it in a way I feel suits my level.” This breadth and adaptability of support contributed to positive perceptions of AI-assisted vocabulary learning.
2.3 Information Overload
Despite these benefits, both participants also reported challenges related to information overload. They described feeling confused or overwhelmed when AI tools provided excessive or irrelevant information. One participant stated, “sometimes It gives me so much information that I get scattered.” However, this issue was described as occasional and manageable by designing clear prompts “If the question (the prompt) is clear, then the answer will be clear. If the question is confusing it will still be answered, but at the same time you must be clear with it”.
Theme 3: Social & Institutional Factors 
This theme represents the external factors that shaped the interviewees’ perception on AI tools for vocabulary learning including social and institutional factors. 
3.1 Social Influence & Normalization 
AI use was perceived as a normalized and accepted practice amongst students and in society in general. This normalization might have indirectly encouraged the participants to use AI as indicted by this quote “I saw many students at the university, most of them started using it, so I said I'll try it”. Another participant explained that “everyone around me in classes and family, all of them use AI in everything, even my mom when she wants to bake”. 
3.2 Ambiguous Institutional Guidelines
Both participants expressed uncertainty and anxiety due to unclear institutional policies regarding AI use in academic settings. They explained that professors in university do not have unified guidelines regarding using AI in their classes. One participant stated that “The matter is ambiguous. No one teaches anyone about AI at all. AI to some professors is an enemy. Some professors do not care about this matter”. This ambiguity led to hesitation and concern about potential academic misconduct. As another participant explained, “We do not know exactly what is allowed and what is forbidden. So sometimes honestly, I hesitate to use it in certain tasks for fear they will consider it cheating.”   
Discussion 
The present study explored Saudi EFL female preparatory-year students’ perceptions toward the use of AI tools for vocabulary learning. Specifically, it measured perceived ease of use and perceived usefulness, examined the cognitive load associated with AI use. And explored the factors shaping students’ perceptions and use. 
RQ1.1 Technology Acceptance Perceptions (TAM)	Comment by User: No need for subtitles in the discussion section
Regarding the first research question, …TAM was utilized in the present study to explore the perceptions of Saudi EFL female towards the integration of AI into vocabulary learning. The results showed that students had highly positive perceptions in terms PU and PEOU. According to Davis (1989), the positive perceptions of perceived ease of use and perceived usefulness can predict users’ attitudes and acceptance. Therefore, the results suggest that EFL students in this study may have favourable attitudes toward AI tools for vocabulary learning, as reflected in the high levels of as reflected in the high levels of PU and PEOU. The results are in line with Vo and Nguyen (2024), Alharbi et al. (2025), and Alsaedi (2025), who all, utilizing TAM, found that EFL learners perceived AI tools positively for language learning. Additionally, the positive perceptions of PU and PEOU can be explained by the AI's capacity to provide immediate and personalized feedback and vocabulary exercises as well as its clarity and highly interactive nature, as explained by Yang (2025), Wang et al. (2024), and Alghasab (2025). 
RQ1.2. Cognitive Load in AI-Assisted Vocabulary Learning.
To answer the second sub-research question, perceived cognitive load was measured. The results indicated that EFL students generally perceived the AI tools to be effective for optimizing cognitive load. The student strongly agreed on AI capabilities in facilitating germane cognitive load by helping learners understand word meaning and how words are used in different contexts and helping them reflect and think deeply on word usage and meaning. According to CLT, germane cognitive load is the intentional mental effort that contributes to learning and schemata building. This result suggests that EFL learners perceive AI tools to be efficient in facilitating vocabulary learning. Additionally, EFL students strongly agreed that AI tools can provide them with tailored and simplified explanations and definitions and help them understand complex vocabulary by breaking it down into smaller chunks. This represents AI’s capabilities in managing intrinsic cognitive load. The personalized learning and adaptive feedback AI tools offer can help learners manage the intrinsic cognitive load that is caused by the inherent difficulty of complex vocabulary. This is in line with Feng's (2025), Hong and Guo (2025), and Chen et al. (2022) studies in which it was found that AI tools can help learners manage cognitive load through personalized interactive feedback and adaptive learning. Regarding the extraneous cognitive load, generally, students reported experiencing low levels of unnecessary cognitive load when using AI tools for learning. The findings indicate that students generally perceived AI tools as presenting information in a clear and understandable manner, reflecting relatively low levels of extraneous cognitive load overall. However, in one item of the questionnaire, some students reported occasionally experiencing extraneous cognitive load due to AI tools presenting irrelevant information, which sometimes made it harder to identify what was useful. According to CLT, unnecessary and irrelevant information can consume working memory resources. When learners allocate these resources to irrelevant mental effort, fewer mental resources are available for learning. This finding differs from Woo et al. (2024), who reported high levels of cognitive load among EFL students when using AI chatbots for writing tasks. Nevertheless, both studies suggest that AI tools can impose a level of extraneous cognitive load. The perceived extraneous cognitive load in this study can be explained by factors, such as digital literacy. Or it might be the iterative nature of chatbots that require learners to engage in lengthy conversations that might present overwhelming responses for learners. Overall, the students in the present study perceived AI tools as effective for optimizing vocabulary learning, even though some reported occasional extraneous cognitive load related to irrelevant information. According to cognitive load theory, for efficient learning extraneous cognitive load should be minimized or even eliminated and germane load maximized (Paas & van Merriënboer, 2020). Therefore, the learners’ positive perceptions of the cognitive load associated with AI-assisted vocabulary learning could indicate that AI has the potential to create efficient learning opportunities, however there are some concerns that need to be addressed. 	Comment by User: Good, use more criticalitly to interpret your findings in general
RQ2. Factors shaping Students’ Perceptions and Use of AI Tools
Qualitative data collected through semi-structured interviews to gain a deeper understanding of the factors that shaped students’ perceptions towards the use of AI for vocabulary learning. Three main themes emerged during the analysis process: technological factors, individual factors, and social and institutional factors.	Comment by User: You said that before, no need to repeat the results, in the discussion section you should interpret them and compare to existing research
Individual factors
Fear of overreliance was the most prominent individual factor that shaped students’ perceptions. Students expressed fear and anxiety of being too overdependent on AI. This overreliance was perceived as a threat to their self-reliance, as well as their retention skills. This result is consistent with Karataş et al. (2024), Alghasab (2025) and Alharbi et al. (2025) in which EFL students perceived overdependency and skill deterioration as challenging aspects of AI assisted language learning. This fear of overreliance might decrease students’ willingness to fully adopt AI tools. TAM posits that perceived usefulness and ease of use, can predict overall acceptance (Davis, 1989). However, the qualitative data suggests individual factors related to emotional and cognitive concerns might also play key roles in shaping students’ attitudes and overall acceptance. Additionally, fear of overreliance might be the force that drives students’ superficial use of AI tools, which was also a reoccurring theme in the interviews. The interviewees repeatedly reported only using AI as a quick and easy way to find information. In a way to mitigate the risk of AI overreliance, students consciously choose to use it only superficially to find information. This approach balances the benefits of AI, such as speed and clarity, with their desire to be self-reliant. As a result, AI is used here as a supplementary tool that facilitates learning. This is in line with studies by Dinh (2025) and Alharbi et al. (2025) in which students reported limiting their use of AI to prevent overdependence. This approach might indicate that students are aware of the dangers of AI tools and how they can diminish deep cognitive engagement (Fan et al., 2024).
Technological Factors
[bookmark: _Hlk216017514]The participant perceived AI tools as advantageous to vocabulary improvement due to factors such as speed, efficiency and clarity. Specifically, students perceived AI tools to be useful and easy to use due to speed and efficiency in providing clear information about vocabulary. This finding is in line with TAM in which perceived usefulness and ease of use are positioned as key factors that could predict users’ positive attitudes (Davis, 1989). This result aligns with Alghasab (2025) in which EFL students’ positive perception regarding the perceived usefulness and ease of use of ChatGPT were attributed to factors such as saving time and effort, improving productivity and efficiency.
Additionally, AI capabilities in providing learners with comprehensive and personalised lexical support were important factors that influenced students' positive perceptions. AI was perceived as useful due to its capacity in providing learners with immediate definitions, synonyms and contextualised explanations to facilitate discovering the words' meaning. This is consistent with findings from previous studies such as Waziana et al. (2024) and Abdelhalim and Alsehibany (2025) in which students similarly valued AI tools for their quick, clear, and their comprehensive and personalised lexical support. Students in the current study, recognized AI capabilities in simplifying complex words by providing personalized explanations based on learners’ level. Cognitive load theory posits that tailoring learning to the learners' level helps manage cognitive load (Jordan et al., 2019). Thus, integrating AI may improve learning outcomes by helping learners manage cognitive load by providing learners with immediate, comprehensive and tailored support. This support helps learners allocate more memory resources for germane cognitive load (Feng, 2025; Lai, 2025), which is considered important for meaningful and complex learning (Kalyuga, 2011). 	Comment by User: Proofread the whole article for capitalisation and punctuation
[bookmark: _GoBack]Despite the overall positive perceptions and perceived benefits that AI tools can offer EFL learners, students in the current study expressed concerns with information overload. This result is aligned with Thi et al (2025) in which EFL students reported facing challenges including fear of overreliance and information overload when using AI tools in enhancing writing skills in EFL classes. According to cognitive load theory excessive and unnecessary information can induce extraneous cognitive load as the learners need to allocate more mental resources to navigate AI tools. This qualitative finding further explains the quantitative results of the current study, in which students reported experiencing extraneous cognitive load sometimes due to AI tools presenting them with irrelevant information. The participants in the interviews highlighted the importance of designing clear prompts to navigate the excessive information AI bots provides. Even though this might be true, students with low levels of EFL writing may struggle with composing prompts which may add unnecessary cognitive load. As noted by Warschauer et al. (2023) who argue that EFL learners need to have a sufficient level of writing to use AI chatbot like effectively for language learning. 
Social & Institutional Factors 
Social and institutional factors were revealed to play important roles in shaping students’ perceptions. In this study, AI adaptation for learning was normalized and participants noted the widespread use of AI tools. The social influence and the normalization of AI use may have enhanced students’ positive perceptions and indirectly encouraged them to accept and adopt AI tools. From TAM perspective AI normalization and peer pressure might function as potential external factors that shape users’ perceived ease of use and usefulness. Despite the normalization of AI use, ambiguous institutional guidelines emerged as a key factor in shaping students’ perceptions. Students highlighted feelings of anxiety and uncertainty due to lack of clear guidelines and policies regarding appropriate AI use. This result is consistent with studies by Aldulaijan and Almalky (2025) and Tsao (2025) in which the participants reported feeling confusion and anxiety due to lack of clear guidelines about what constitutes acceptable AI use. This ambiguity can delegitimize AI integration and create reluctance and hesitancy as students are unsure about the extent to which AI use is allowed in formal academic contexts. And can create a sense of avoidance due to fear of committing academic misconduct. Additionally, the participants also reported that professors have inconsistent views and expectations regarding AI use. One possible explanation is that teachers may lack sufficient awareness or understanding of the potential benefits and drawbacks of AI use in educational context. This ambiguity may also help explain students’ cautious and superficial use of AI tools observed in the qualitative findings. 
Conclusion, Implications and Limitations
This study contributes to AI-assisted language learning research by integrating TAM and CLT to explore Saudi EFL preparatory students’ perceptions of AI tools for vocabulary learning. It provides evidence that students generally perceive AI as useful, easy to use, and supportive of cognitive load management, while also highlighting concerns such as overreliance and ambiguous institutional guidelines. Based on the results of the study several implications emerged. First, the integration of TAM in AI assisted vocabulary context provides new comprehensive theoretical lens to explore students’ perceptions and attitudes. Nevertheless, other factors such as social and institutional factors were revealed to play important roles in shaping students' perceptions. Therefore, such factors should be integrated into extended technology acceptance models. Furthermore, the superficial use of AI tools reported in the study suggests that there is a need for explicit instruction on how to use AI in an effective way that does not lead to overreliance. Also, the lack of clear institutional guidelines and regulations on AI use in EFL learning might lead EFL students to unintentionally engage in plagiarism and academic misconduct. Therefore, educators and institutions should establish clear and consistent guidelines that regulate the integration of AI into language learning. These guidelines should explicitly show how students can avoid overreliance and academic misconduct. Additionally, the extraneous cognitive load occasionally implied by this study suggests that AI tools, created specifically for the purpose of AI language learning, should be developed, supported, and regulated by educational institutions to maintain a high level of quality that is needed for language learning. These designs should prioritize the reduction of extraneous cognitive load by creating interfaces that are clear and simple and enable straightforward and intuitive ways to find relevant information and minimize information overload. 
As for the limitations of this study, the limited number of items in the survey and the sample size mean that the findings should not be generalized beyond the specific context of the study. In addition, the internal consistency of the extraneous cognitive load construct was below the conventional threshold (Cronbach’s α = 0.564). Accordingly, findings related to extraneous cognitive load should be interpreted with caution. This lower reliability may be attributed to the small number of items used to measure the construct. Additionally, the data collected in this study were all self-reported data, which might risk biases such as social desirability bias.
Finally, the scope of this study was limited to only investigating perceptions of female EFL students in Saudi Arabia and confined to the frameworks of TAM and CLT. And it only focused on vocabulary learning and excluded other language aspects that might be relevant to the EFL field.
Consequently, it is recommended that future research use bigger and varied samples to enhance the generalizability of the results. Additionally, explore the cognitive load associated with AI assisted language learning through objective measurement methods such as physiological or biometric measures through experimental research designs. Finally, since this currant study focused only on vocabulary, future research could focus on other language skills such as reading and writing with AI support.
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