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Abstract 
 

This study investigated the causal relationships between foreign language learning anxiety and academic 
procrastination, examining the mediating role of time management skills among preservice teachers utilizing 
artificial intelligence tools. A cross-sectional study was conducted with 557 preservice teachers (19-23 years, M 
= 20.92, SD = 1.37) from Al-Azhar University, Egypt, who were active users of generative AI tools in language 
learning. Data were collected using the Short-form Foreign Language Classroom Anxiety Scale, Academic 
Procrastination Scale–Short Form, and a newly developed Time Management Scale. Hayes' PROCESS macro 
bootstrap mediation analysis with 5,000 samples was employed. Results revealed significant correlations 
among all variables: foreign language learning anxiety positively correlated with academic procrastination (r 
= .44, p < .01) and negatively with time management skills (r = -.36, p < .01). Time management skills negatively 
correlated with academic procrastination (r = -.31, p < .01). Mediation analysis confirmed that time 
management partially mediates the anxiety-procrastination relationship, with the indirect effect accounting 
for 14.32% of the total effect (Effect = 0.04, 95% CI [0.01, 0.07]). These findings suggest that comprehensive 
interventions addressing anxiety management and time management development may be more effective for 
supporting language learners in AI-enhanced educational environments. 
 

Keywords: foreign language learning anxiety, academic procrastination, time management, artificial intelligence 
tools, mediation analysis 
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1. Introduction 
 

The rapid expansion of foreign language enrollment in higher education institutions worldwide has 
created an increasingly complex educational environment where psychological factors significantly 
influence academic outcomes. As student populations become more diverse and technology 
integration accelerates, understanding the intricate relationships between emotional, behavioral, and 
cognitive factors in language acquisition has become paramount for educational success (Bücker et al., 
2018; Kaya & Erdem, 2021). This complexity is further amplified by the fundamental role of 
psychological well-being as a determinant of academic success, with research consistently 
demonstrating significant positive correlations between mental health factors and educational 
outcomes (Cobo-Rendón et al., 2020; Mustafa et al., 2020). 

Contemporary foreign language learners face multifaceted challenges that extend beyond 
traditional linguistic barriers. These challenges encompass vocabulary acquisition difficulties, 
including spelling, pronunciation, and contextual usage complexities (Bhandari, 2023; Nemt-allah et 
al., 2025; Wu & Fan, 2021), compounded by motivational deficits and ineffective learning strategies (Wu 
& Fan, 2021). Additionally, students struggle with intricate language rules and numerous exceptions 
(Valeña & Motus, 2024), while underlying native language difficulties in syntax and phonology create 
additional barriers to foreign language learning success (Ganschow et al., 1991). The integration of 
artificial intelligence tools in language learning environments, while offering unprecedented 
opportunities for personalized learning, presents adaptation challenges requiring systematic guidance 
and institutional support (Almosa, 2023; Cai, 2024). 

Foreign language learning anxiety represents a distinct psychological phenomenon that differs 
fundamentally from general academic anxiety. Grounded in Foreign Language Classroom Anxiety 
(FLCA) theory, this specialized anxiety encompasses three primary components: communication 
apprehension, fear of negative evaluation, and test anxiety specific to language learning contexts 
(Oflaz, 2019; Smyth et al., 2021). Unlike broader academic concerns, language learning anxiety 
specifically targets language-related tasks such as speaking, listening, and interactive communication, 
manifesting through avoidance behaviors, reduced classroom participation, and emotional distress 
during language tasks (Di & Yin, 2025; Li et al., 2024; Zheng et al., 2024). 

Research consistently documents moderate to high levels of language learning anxiety among 
college students, particularly in speaking and communication contexts (Gatcho & Hajan, 2019; Rhealyn 
et al., 2024). Primary contributing factors include fear of negative peer and instructor evaluation, 
communication apprehension in target language contexts, and diminished confidence in language 
abilities (Chi & Zhu, 2024; Su & Chu, 2024). Students who exhibit higher levels of psychological well-
being, characterized by self-acceptance, environmental mastery, and positive interpersonal 
relationships, demonstrate superior academic performance and enhanced self-regulation capabilities, 
while negative emotional states and chronic stress exposure significantly undermine learning 
effectiveness and reduce academic engagement levels (Wijnia, 2021). 

The relationship between anxiety and procrastination behaviors involves complex bidirectional 
mechanisms that significantly impact academic performance. High trait anxiety is significantly 
associated with increased procrastination behaviors, primarily mediated through compromised self-
control mechanisms and disrupted hippocampus-prefrontal cortex connectivity that impairs emotional 
regulation capabilities (Ashurbagy et al., 2022; Zhang et al., 2021). Self-regulation theory posits a cyclical 
relationship where chronic anxiety promotes task avoidance behaviors, while students engage in 
procrastination to temporarily alleviate stress, ultimately creating a self-perpetuating cycle that 
undermines academic performance (Seema, 2024; Boyarinov et al., 2021). 

Language learning contexts present unique procrastination patterns distinguished from other 
academic domains. These behaviors manifest across five primary areas: exercise completion, exam 
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preparation, project submission, speaking activity initiation, and spelling and pronunciation learning 
(Khooei-Oskooei et al., 2021). In online language learning environments, procrastinating students 
demonstrate irregular study patterns and significantly lower task completion rates, strongly predicting 
diminished academic outcomes (Li et al., 2018). 

Emerging research suggests that time management skills may serve as crucial mediating factors 
in the anxiety-procrastination relationship. Students with superior time management abilities 
consistently experience lower academic stress and anxiety (Ghiasvand et al., 2017; Macan et al., 1990; 
Adams & Blair, 2019). Structured time management approaches function as protective factors, 
effectively reducing academic stress and enhancing emotional well-being through systematic goal 
setting and prioritization strategies (Febriani et al., 2024; Niknam et al., 2024). 

The integration of generative AI tools in foreign language education has experienced 
unprecedented growth, fundamentally transforming educational practices across higher education 
institutions. Students increasingly utilize sophisticated AI platforms such as ChatGPT, Bing Chat, and 
Bard for translation tasks, academic writing, conversational practice, and vocabulary development (Al-
Azmi et al., 2025; Alzubi et al., 2025; Escalante et al., 2023; Gasaymeh et al., 2024; Henke, 2024; Imran 
et al., 2024; Khaustov et al., 2024; Kohnke et al., 2023; Liu & Xiao, 2024; Tokmakova & Saenko, 2025; 
Tutton & Cohen, 2025; Yuasa & Takeuchi, 2024; Zhang et al., 2025b). This widespread adoption reflects 
recognition of AI tools' capacity to enhance learning efficiency, provide instantaneous feedback, and 
facilitate collaborative learning experiences beyond traditional classroom boundaries (Pesovski et al., 
2024; Sousa & Cardoso, 2025). 

However, this technological integration presents institutional challenges requiring 
comprehensive guidance, training programs, and ethical frameworks to ensure responsible AI 
utilization (Farrelly & Baker, 2023; Kanont et al., 2024; Ruiz-Rojas et al., 2024; Wang et al., 2024). While 
students generally perceive AI tools as beneficial for improving language proficiency and learning 
outcomes, educators continue addressing challenges including technical limitations, prompt 
engineering complexities, potential over-reliance, and balancing human interaction with AI-driven 
methodologies (Zhang & Xu, 2024). The mediating role of emotional intelligence in managing stress 
and enhancing overall well-being further reinforces the critical connection between psychological 
health and academic achievement in these technology-enhanced environments (Ruiz-Ortega et al., 
2024; Davis & Hadwin, 2021). 

Research on FLA in AI-powered learning environments reveals a significant conceptual and 
empirical gap regarding the interplay among FLA, academic procrastination, and time management 
(AlTwijri & Alghizzi, 2024; Namaziandost & Rezai  et al., 2024). While studies have examined FLA and 
affective factors such as motivation and self-efficacy (Xin & Derakhshan, 2024; Karataş et al., 2024; 
Zhang et al., 2025a), research rarely investigates how these psychological constructs interact with self-
regulation behaviors, particularly procrastination and time management, in AI-mediated contexts 
(Kharrazi & Ghanizadeh, 2023; Aydın et al., 2025). This study uniquely addresses this gap by examining 
FLA, academic procrastination, and time management among preservice teachers using AI tools, 
employing an integrated causal modeling approach to provide empirical evidence on these 
underexplored relationships in transformative digital learning environments (Liu et al., 2024). 

Despite extensive research on individual components of language learning anxiety, academic 
procrastination, and time management, limited empirical investigation has examined their complex 
interrelationships within AI-enhanced language learning environments. Understanding these 
relationships is crucial for developing effective interventions addressing contemporary language 
learners' psychological and behavioral challenges. The present study addresses this gap by investigating 
the causal relationships between foreign language learning anxiety and academic procrastination, 
particularly emphasizing the mediating role of time management skills among preservice teachers 
utilizing artificial intelligence tools.  
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2. Method 

 

2.1 Participants 
 
The study sample was drawn from two colleges of education at Al-Azhar University, Egypt: the College 
of Education for Boys in Tafahna Al-Ashraf and the College of Education for Girls in Cairo. All 
participants used generative artificial intelligence tools in their language learning activities. The 
psychometric validation sample consisted of 353 preservice teachers aged between 19-22 years (M = 
20.66, SD = 1.31), while the main study sample comprised 557 preservice teachers aged between 19-23 
years (M = 20.92, SD = 1.37). The demographic composition reflected diverse academic levels, 
residential backgrounds, gender distribution, and academic specializations as detailed in Table 1. 
 

Table 1. Demographic Characteristics of Study Participants  
 

Characteristic Validation Sample Main Sample 

N % N % 

Academic Year First Year 60 16.9 85 15.3 

Second Year 72 20.4 152 27.3 

Third Year 58 16.4 101 18.1 

Fourth Year 163 46.2 219 39.3 

Residence Rural 148 41.9 227 40.8 

Urban 205 58.1 330 59.2 

Gender Male 204 57.8 322 57.8 

Female 149 42.2 235 42.2 

Academic Specialization English 161 45.6 259 46.5 

Arabic 123 34.8 78 14.0 

French 69 19.5 220 39.5 

 
2.2 Instruments 

 
The Short-form Foreign Language Classroom Anxiety Scale (S-FLCAS), developed by Botes et al. (2022), 
measured foreign language learning anxiety. This instrument consists of 8 items to assess anxiety 
specific to foreign language classroom contexts. Participants responded using a 5-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). The psychometric properties of the scale 
demonstrated excellent reliability and validity indices. Confirmatory factor analysis revealed 
acceptable model fit statistics (χ²/df = 3.870, GFI = .951, AGFI = .903, CFI = .959, RMSEA = .080). The 
scale exhibited strong internal consistency with Cronbach's alpha of .867 (95% CI: .839-.894) and 
McDonald's omega of .870 (95% CI: .849-.890). Composite reliability (CR) was .860 with average 
variance extracted (AVE) of .503, and MaxR(H) of .905. Item-total correlations ranged from .591 to .809, 
indicating strong item discrimination. The scale mean was 24.754 (SD = 7.008), reflecting moderate 
levels of foreign language learning anxiety among participants. 

The Academic Procrastination Scale–Short Form (APS-SF), developed by Yockey (2016), measured 
academic procrastination. This 5-item unidimensional scale measures students' tendency to delay 
academic tasks. Responses were collected on a 5-point Likert scale from 1 (strongly disagree) to 5 
(strongly agree). The scale demonstrated exceptional psychometric properties with confirmatory factor 
analysis indicating excellent model fit (χ²/df = 1.34, GFI = .99, AGFI = .97, CFI = .99, RMSEA = .031). 
Standardized factor loadings ranged from .76 to .80, demonstrating strong item-factor relationships. 
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Internal consistency was excellent with Cronbach's alpha of .889 (95% CI: .86-.91) and McDonald's 
omega of .889 (95% CI: .87-.90). CR was .894 with AVE of .62, and MaxR(H) of .89. The scale mean was 
14.84 (SD = 5.01), indicating moderate levels of academic procrastination behaviors among the sample. 

Time management skills were measured using a newly developed 10-item unidimensional Time 
Management Scale explicitly constructed for this study. The scale assessed participants' ability to 
effectively organize, prioritize, and manage their time in academic contexts. Responses were collected 
on a 5-point Likert scale ranging from 1 (never) to 5 (always). Exploratory factor analysis supported the 
unidimensional structure, with Kaiser-Meyer-Olkin measure of sampling adequacy of .940 and 
significant Bartlett's test of sphericity (χ² = 1760.59, df = 55, p < .001). The single factor explained 51.75% 
of the total variance with an eigenvalue of 5.693. Factor loadings ranged from .69 to .79, indicating 
strong item-factor relationships. Confirmatory factor analysis demonstrated good model fit (χ²/df = 
2.04, GFI = .96, AGFI = .94, CFI = .97, RMSEA = .05). The scale exhibited excellent internal consistency 
with Cronbach's alpha of .910 (95% CI: .879-.942) and McDonald's omega of .91 (95% CI: .89-.92). CR 
was .91 with AVE of .50, and MaxR(H) of .91. Item-total correlations ranged from .69 to .78. The scale 
mean was 41.17 (SD = 6.40), reflecting moderate to high levels of time management skills among 
participants. 

 
2.3 Data Collection Procedure 

 
Data collection was conducted following institutional ethical approval and informed consent 
procedures. Participants completed the survey instruments electronically through a secure online 
platform. The questionnaires were administered in Arabic to ensure comprehension and cultural 
appropriateness. Data collection occurred over four weeks, with reminder notifications to enhance 
response rates. All participants confirmed their active use of generative artificial intelligence tools in 
their language learning activities as an inclusion criterion for the study. 
 
2.4 Data Analysis 

 
Statistical analyses were performed using SPSS version 27.0 and AMOS version 26.0. Harman's single-
factor test assessed common method bias. Correlation analysis examined relationships among 
variables, followed by Hayes' PROCESS macro bootstrap mediation analysis with 5,000 samples to test 
direct and indirect effects. 
 

3. Results 
 

Before conducting the primary analyses, standard method variance was assessed using Harman's 
single-factor test to examine potential standard method bias in the collected data. The results of the 
exploratory factor analysis revealed that a single factor accounted for 21.25% of the total variance, which 
falls well below the critical threshold of 40% established by Podsakoff and Organ (1986). This finding 
indicates that common method bias does not pose a significant threat to the validity of the results in 
this study. 

The correlation analysis revealed significant relationships among all study variables. As presented 
in Table 2, foreign language learning anxiety (XA) demonstrated a moderate positive correlation with 
academic procrastination (YP) (r = .44, p < .01), indicating that higher levels of language learning 
anxiety are associated with increased procrastination behaviors. Additionally, foreign language 
learning anxiety showed a moderate negative correlation with time management skills (MT) (r = -.36, 
p < .01), suggesting that students experiencing higher anxiety levels tend to exhibit poorer time 
management abilities. Furthermore, time management skills were negatively correlated with academic 
procrastination (r = -.31, p < .01), indicating that students with better time management skills engage 
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in fewer procrastination behaviors. 
 

Table 2 Correlation Matrix Among Study Variables 
 

Variable XA MT  YP 

Foreign Language Anxiety (XA) 1    

Time Management (MT) -.36** 1   

Academic Procrastination (YP) .44** -.31**  1 

Note. **p < .01 
The mediation analysis used Hayes' PROCESS macro to examine foreign language learning anxiety's 
direct and indirect effects on academic procrastination through time management skills. Figure 1 
illustrates the conceptual mediation model with the standardized path coefficients and significance 
levels for all pathways in the model. The results in Table 3 demonstrate significant direct effects for all 
pathways in the proposed mediation model. 
 

 
 

Figure 1. Mediation model with standardized path coefficients and significance levels. 
 
The direct effect of foreign language learning anxiety on time management was statistically significant 
(β = -0.36, SE = 0.02, t = -9.21, p < .001, 95% CI [-0.28, -0.18]), explaining 13.27% of the variance in time 
management skills (R² = 0.13, F(1,55) = 84.93, p < .001). This indicates that higher levels of foreign 
language learning anxiety significantly predict poorer time management abilities among preservice 
teachers. 

The analysis also revealed significant direct effects in the model predicting academic 
procrastination. Foreign language learning anxiety demonstrated a significant positive direct effect on 
academic procrastination (β = 0.37, SE = 0.02, t = 9.37, p < .001, 95% CI [0.20, 0.32]), while time 
management showed a significant negative direct effect on academic procrastination (β = -0.17, SE = 
0.04, t = -4.30, p < .001, 95% CI [-0.27, -0.10]). Together, these predictors explained 22.04% of the 
variance in academic procrastination (R² = 0.22, F(2,55) = 78.31, p < .001). 

 
Table 3 Direct Effects in the Mediation Model. 
 

Predictor Outcome β SE t 95% CI R² F 

XA MT -0.36 0.02 -9.21*** [-0.28, -0.18] 0.13 84.93*** 

XA YP 0.37 0.02 9.371*** [0.20, 0.32] 0.22 78.31*** 
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MT YP -0.17 0.04 -4.30*** [-0.27, -0.10]   

Note. ***p < .001 
The comprehensive analysis of total, direct, and indirect effects provides crucial insights into the 
mediating role of time management in the relationship between foreign language learning anxiety and 
academic procrastination. As shown in Table 4, the total effect of foreign language learning anxiety on 
academic procrastination was significant (Effect = 0.30, SE = 0.02, 95% CI [0.25, 0.36]), with a 
standardized effect size of 0.44.  The direct effect of foreign language learning anxiety on academic 
procrastination remained significant even after controlling for the mediator (Effect = 0.26, SE = 0.02, 
95% CI [0.20, 0.32]), with a standardized effect size of 0.37. This indicates that foreign language learning 
anxiety continues to have a substantial direct impact on procrastination behaviors beyond its indirect 
influence through time management. 

Most importantly, the indirect effect of foreign language learning anxiety on academic 
procrastination through time management was statistically significant (Effect = 0.04, BootSE = 0.01, 
95% CI [0.01, 0.07]), with a completely standardized indirect effect of 0.06 (BootSE = 0.02, 95% CI [0.02, 
0.10]). Based on 5,000 bootstrap samples, the bootstrap confidence intervals did not include zero, 
confirming the significance of the mediation effect. The indirect effect accounted for 14.32% of the total 
effect, while the direct effect comprised 85.68%, indicating partial mediation. 

 
Table 4 Total, Direct, and Indirect Effects of Foreign Language Learning Anxiety on Academic 
Procrastination. 
 

Effect Type Effect SE 95% CI Standardized 
Effect 

% of Total 
Effect 

Total Effect 0.30 0.02 [0.25, 
0.36] 

0.44 100% 

Direct Effect 0.26 0.02 [0.20, 
0.32] 

0.37 85.68% 

Indirect Effect (via Time 
Management) 

0.04 0.01* [0.01, 
0.07] 

0.06 14.32% 
 

 
Note. *Bootstrap SE based on 5,000 bootstrap samples; CI = Confidence Interval. 
These findings provide strong empirical support for the hypothesized mediation model, demonstrating 
that time management skills mediate the relationship between foreign language learning anxiety and 
academic procrastination among preservice teachers utilizing artificial intelligence tools. The results 
indicate that while foreign language learning anxiety substantially directly impacts procrastination 
behaviors, it also operates indirectly through its negative influence on time management skills, 
affecting procrastination levels. 
 
4. Discussion 
 
The present study successfully demonstrated that time management skills partially mediate the 
relationship between foreign language learning anxiety and academic procrastination among 
preservice teachers using artificial intelligence tools. The correlation analysis revealed significant 
relationships among all study variables, supporting the proposed mediation model. Foreign language 
learning anxiety demonstrated a moderate positive correlation with academic procrastination, 
consistent with previous research by Zhang and Zhang (2022), who found similar associations between 
L2 writing anxiety and procrastination behaviors. Additionally, foreign language learning anxiety 
showed a moderate negative correlation with time management skills, aligning with findings from 
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Kharrazi and Ghanizadeh (2023) who documented the interplay between anxiety and self-regulatory 
processes in EFL contexts. The negative correlation between time management skills and academic 
procrastination supports the theoretical framework proposed by Wolters et al. (2017, 2020) regarding 
time management as a crucial self-regulatory component in academic settings. These correlational 
patterns mirror those reported by Yang et al. (2018) and Hong et al. (2021) in their academic anxiety 
and self-regulation investigations among university students. 

The mediation analysis using Hayes' PROCESS macro provided robust evidence for the 
hypothesized model, with significant direct effects observed across all pathways. Foreign language 
learning anxiety significantly predicted poorer time management abilities, which corroborates the 
findings of Gadosey et al. (2023) regarding the reciprocal relationship between anxiety and learning-
related behaviors. The direct effect of foreign language learning anxiety on academic procrastination 
remained substantial even after controlling for the mediator, consistent with research by Fan et al. 
(2024) on anxiety-procrastination relationships. Time management demonstrated a significant 
negative direct effect on academic procrastination. This supports the theoretical model advanced by 
Limone et al. (2020) and empirical findings by Asikainen et al. (2024) regarding time management 
interventions.  

The analysis of total, direct, and indirect effects revealed partial mediation, with the indirect effect 
of foreign language learning anxiety on academic procrastination through time management being 
statistically significant. The indirect effect accounted for a smaller portion of the total effect. In 
contrast, the direct effect comprised the majority, indicating that time management skills partially 
mediate the anxiety-procrastination relationship, but substantial direct effects remain. This pattern of 
partial mediation aligns with the mixed findings reported in the literature review, where some studies, 
such as Zasekina and Zhuravlyova (2019), found primarily direct relationships while others, Salguero-
Pazos and Reyes-De-Cózar (2023) and Rahimi et al. (2023), identified more complex mediation 
patterns.  

These findings extend existing theoretical frameworks by providing empirical evidence for the 
interconnected nature of emotional, behavioral, and cognitive factors in language learning contexts. 
The study supports and expands self-regulation theory by demonstrating specific pathways through 
which anxiety disrupts academic engagement, moving beyond simple anxiety-avoidance relationships 
to identify intermediate mechanisms that may be amenable to intervention. The partial mediation 
model suggests that while direct anxiety-procrastination relationships remain substantial, addressing 
mediating factors such as time management skills may provide additional leverage for improving 
academic outcomes. 

The findings also contribute to Foreign Language Classroom Anxiety theory by demonstrating 
how language-specific anxiety influences broader academic self-regulation processes. Rather than 
being confined to language-specific contexts, foreign language learning anxiety appears to have 
spillover effects that impact general academic functioning through its influence on time management 
capabilities. This broader impact suggests that foreign language learning anxiety may be more 
pervasive in its effects on student academic experience than previously recognized. 

The study's findings directly impact educational interventions to support language learners 
experiencing anxiety and procrastination difficulties. Identifying time management as a mediating 
factor suggests that interventions targeting time management skills may provide dual benefits by 
directly reducing procrastination behaviors and indirectly mitigating some of the negative effects of 
language learning anxiety. Educational programs could incorporate time management training 
components that specifically address the unique challenges of language learning, including the 
coordination of multiple skill development areas and the integration of AI tools into study routines. 

Integrating AI tools in language learning environments presents unique opportunities for 
intervention design beyond their current role as contextual factors. Given the study's findings that time 
management partially mediates the anxiety-procrastination relationship, AI tools could be strategically 
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leveraged as scaffolding mechanisms to support both time management and anxiety reduction. For 
instance, AI-powered learning platforms could incorporate adaptive scheduling features that help 
students break down complex language tasks into manageable components, provide personalized 
reminders for practice sessions, and offer real-time progress tracking to enhance perceived control over 
learning processes. Additionally, AI chatbots could serve as low-stakes conversational partners that 
reduce communication apprehension by providing judgment-free practice environments, directly 
addressing one of the core components of foreign language classroom anxiety. Intelligent tutoring 
systems might also implement just-in-time interventions by detecting patterns of task avoidance or 
irregular engagement and offering targeted time management strategies or anxiety-coping techniques.  

Furthermore, the findings suggest that anxiety reduction interventions alone may be insufficient 
for addressing academic procrastination among language learners. While direct anxiety intervention 
remains important given the substantial direct effect observed, comprehensive approaches that 
simultaneously address anxiety management and time management skill development may be more 
effective than single-component interventions. Developing emotional self-regulation and time 
management capabilities becomes crucial for preservice teachers who will eventually need to model 
effective student learning strategies. 

Several limitations should be considered when interpreting these findings. The cross-sectional 
design prevents causal inferences about the directionality of relationships, though the theoretical 
rationale supports the proposed causal model. Longitudinal research would strengthen understanding 
how these relationships develop and change over time, particularly as students gain experience with 
AI tools and advance in their language learning. Additionally, the study focused on preservice teachers 
in Egyptian educational contexts, which may limit generalizability to other populations and cultural 
contexts. 

Future research should explore additional mediating mechanisms that might account for the 
substantial direct effect observed between foreign language learning anxiety and academic 
procrastination. Potential mediators could include self-efficacy beliefs, motivation levels, or specific AI 
tool utilization patterns. Investigating moderating factors that might strengthen or weaken these 
relationships, such as individual differences in technology aptitude or social support availability, would 
also contribute to more nuanced understanding of these processes. 

The study's focus on AI tool users opens important questions about how technological integration 
specifically influences the anxiety-procrastination relationship. Comparative studies examining these 
relationships among AI users versus non-users could illuminate whether technological integration 
creates additional complexity or provides protective benefits. Additionally, research examining specific 
AI tool utilization patterns and their relationship to anxiety and procrastination outcomes could 
inform more targeted interventions for technology-enhanced learning environments. 
 
5. Conclusion 
 
This study provides valuable empirical evidence for the complex interrelationships between foreign 
language learning anxiety, academic procrastination, and time management skills among preservice 
teachers utilizing artificial intelligence tools. The demonstration of time management as a partial 
mediator offers new insights into how anxiety influences academic behavior and suggests promising 
directions for intervention development. As educational contexts evolve with technological 
integration, understanding these psychological and behavioral dynamics becomes increasingly crucial 
for supporting student success in language learning and broader academic endeavors. 
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Appendix A: Time Management Scale Items 
1. I set clear daily and weekly goals for my academic tasks. 
2. I prioritize my tasks based on their importance and deadlines. 
3. I believe managing my time well is crucial for academic success. 
4. I use a planner or calendar to organize my study schedule. 
5. I effectively manage my use of social media to maintain focus on studying. 
6. I feel in control of how I spend my time during the day. 
7. I consistently work on important assignments on time. 
8. I value punctuality and meeting deadlines. 
9. I allocate specific time blocks for studying each subject. 
10. I can effectively balance my academic work with personal activities. 

Scoring Instructions 
Total Score Range: 10-50 

• 10-20: Poor time management skills 

• 21-30: Below average time management skills 

• 31-40: Average time management skills 

• 41-50: Excellent time management skills 
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