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Abstract 

This study explores the integration of Artificial Intelligence (AI) into higher education in 

Vientiane, Lao PDR, examining its impact on academic workload management and the 

practical skill development of students and postgraduates in engineering, economics, and 

social sciences. Employing a mixed-methods approach, the research combines quantitative 

survey data on AI usage with qualitative insights from educators. Key findings reveal that 

while AI tools enhance efficiency and support personalized learning, they also pose 

challenges, such as the potential for skill atrophy and widening digital equity gaps. The study 

highlights a “performance paradox,” where AI-assisted gains can overshadow the 

development of foundational skills. Systemic barriers, including uneven access to training 

and limited awareness of specialized AI applications, further complicate integration. The 

research emphasizes the need for comprehensive AI literacy programs, curriculum redesign 

to augment learning, and policies to address ethical concerns and promote equitable 

opportunities. The findings provide empirical evidence to inform policymakers and educators 

on strategies for harnessing AI’s benefits while mitigating its risks in resource-constrained 

settings. 
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Introduction 
The rapid integration of artificial intelligence (AI) into educational systems worldwide has 

revolutionized academic workload management, offering transformative potential for 

enhancing learning efficiency, pedagogical practices, and skill development (United Nations 

Educational, Scientific, and Cultural Organization, 2021). Globally, institutions are 

increasingly adopting AI-driven tools to streamline administrative tasks, personalize learning 

experiences, and prepare students for technology-centric careers (Zawacki-Richter et al., 

2019). However, the extent to which these benefits permeate diverse educational contexts, 

particularly in developing regions with unique infrastructural and curricular challenges, 

remains underexplored. This study focuses on Vientiane, Lao PDR. In this setting, 

technological adoption in education is evolving, yet systematic research on AI’s role in 

academic environments remains scarce (Lao Ministry of Education and Sports, 2022). 

Existing literature underscores AI’s capacity to improve time management, critical thinking, 

and problem-solving skills, particularly in technical disciplines such as engineering (Holmes 

et al., 2019). However, prior studies have predominantly centered on high-income countries 

or homogeneous academic fields, leaving gaps in understanding AI’s multidisciplinary 

applicability and its socio-economic implications in resource-constrained settings (Nguyen et 

al., 2023). Furthermore, while the advantages of AI tools are well documented, comparative 

analyses between AI-adopting and non-adopting cohorts, especially regarding practical skills 

for employability, are limited (Baker & Smith, 2019). Such insights are critical for designing 

equitable educational strategies that bridge digital divides (Selwyn, 2022). 

This research addresses these gaps by examining the comparative impact of AI tools on 

academic workload management across engineering, economics, and social sciences in 

Vientiane. Employing a mixed-methods approach (Creswell & Plano Clark, 2018), the study 

synthesizes quantitative survey data on AI familiarity and usage among students with 

qualitative insights from educators, contextualized through a review of over 100 scholarly 

articles. It investigates two central questions: How does the use of AI tools correlate with 

academic efficiency and effectiveness in multidisciplinary settings? What systemic barriers 

hinder the integration of AI technologies in the Lao PDR’s educational frameworks? 

Preliminary findings reveal a statistically significant positive association between AI 

adoption and enhanced academic performance, particularly in cultivating job-relevant 

competencies (Dwivedi et al., 2021). However, challenges such as uneven access to AI 

training and the absence of institutionalized AI curricula underscore systemic inequities 

(Luan et al., 2020). This study not only contributes empirical evidence from an 

underrepresented region but also advocates for urgent policy interventions to foster AI 

literacy, ensuring students and educators can harness these technologies effectively (Roll & 

Wylie, 2016). By aligning pedagogical practices with technological advancements, 

educational institutions in Laos—and similar contexts—can empower future graduates to 

thrive in an increasingly AI-driven global economy (World Economic Forum, 2020). 

 

Literature Review 
This review synthesizes existing research on the influence of Artificial Intelligence (AI) on 

academic workload management, exploring its potential benefits and challenges. The analysis 

is structured around key themes emerging from the literature. 

Personalized Learning and Workload Management: A significant body of research highlights 

the capacity of AI-driven adaptive systems, including generative AI (GAI) and large 

language models (LLMs), to personalize learning experiences (Smith & Doe, 2024). These 

systems tailor content and pacing to individual student needs, thereby reducing cognitive load 

and enhancing learning efficiency. Furthermore, AI facilitates task automation, enabling 
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students to delegate repetitive tasks, such as summarizing texts or organizing notes, so that 

they can focus on higher-order thinking skills (Babashahi et al., 2024; Shen et al., 2024).  

Time Management and Scheduling: AI-powered tools offer significant advantages in these 

areas. Innovative scheduling applications optimize student schedules based on deadlines and 

workload intensity, improving their ability to manage academic responsibilities effectively 

(Amar et al., 2022; García-Martínez et al., 2023). Automated reminder and alert systems 

further support time management by providing timely notifications for assignments and 

exams, thereby mitigating the risk of missed deadlines (Kim & Paek, 2021). 

Stress Reduction: The literature suggests that human-centered AI systems can play a crucial 

role in stress reduction by automating tasks and providing personalized support. However, 

effective implementation requires comprehensive training and regular feedback mechanisms 

to maximize benefits and ensure user adoption (Davenport & Miller, 2022; Zheng et al., 

2023). Personalization of AI tools also contributes to stress reduction by simplifying complex 

tasks and adapting to individual user preferences, thereby minimizing mental strain (Wei et 

al., 2021). 

Enhanced Academic Support: AI can significantly improve academic support through various 

avenues. Intelligent tutoring systems (ITS) provide real-time feedback and guidance, 

empowering students to address knowledge gaps independently (St-Hilaire et al., 2022). 

Furthermore, AI accelerates research processes by facilitating literature reviews and data 

analysis, enabling students to manage research-heavy workloads more efficiently (Brasse et 

al., 2023). 

Challenges in Implementation: Despite the numerous benefits, integrating AI into education 

faces several challenges. Comprehensive training programs are essential to ensure that 

students can effectively utilize AI tools. Lack of familiarity and inadequate training can lead 

to underutilization and limit the potential impact of these technologies. Moreover, ethical 

concerns, such as privacy risks and the potential for over-reliance on technology, must be 

carefully addressed when integrating AI into educational settings (Sharples, 2023). 

Summary: The reviewed literature indicates that AI has the potential to significantly improve 

academic workload management through personalization, automation, and stress reduction. 

However, realizing this potential hinges on addressing implementation challenges, including 

providing adequate training, mitigating ethical concerns, and ensuring strategic integration 

within educational systems. These findings underscore the transformative possibilities of AI 

in education while emphasizing the need for careful planning and implementation to 

maximize its benefits and minimize potential risks. 

 

Methodology 
This study employed a mixed-methods research design to holistically evaluate the impact of 

AI tools on academic workload management across disciplines in Vientiane, Lao PDR. By 

integrating qualitative and quantitative data, the approach ensured triangulation of findings, 

enhancing the validity and depth of insights (Creswell & Plano Clark, 2018). Below is a 

breakdown of the methodology, supported by hypothetical figures to visualize the process 

and outcomes. 

1) The qualitative component of this study aimed to capture the perspectives of educators in 

Vientiane regarding the integration of AI, the challenges they encountered, and the outcomes 

they perceived. To achieve this, semi-structured interviews were conducted with six 

educators representing the fields of engineering, economics, and social sciences. These 

interviews were designed to explore specific themes, including AI’s role in curriculum 

design, its impact on student engagement, and the availability of institutional support. 

Following Braun & Clarke (2006), data collection involved audio-recording each interview 

and verbatim transcription to ensure accuracy. 
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Thematic analysis was then employed, using Qualitative Data Analysis (QDA) techniques to 

identify recurring patterns in the data, such as perceptions of AI as a pedagogical aid and 

resource limitations. This approach aligns with established qualitative methodologies for 

uncovering both latent and manifest themes (Nowell et al., 2017). The process began with 

importing data from various formats, including text, audio, video, emails, images, survey 

data, and web content. Managing this diverse data involved defining specific cases — such as 

individual respondents or organizations — and using attribute data, such as gender and age, 

to enable group comparisons. 

The next step involved identifying key themes and coding these with tags, keywords, 

concepts, or themes to generate statistics on the coded segments. Finally, the analysis 

explored relationships among the identified themes, keywords, and sample attributes. This 

included creating visual representations of data, such as keyword frequency graphs, word 

clouds, and concept maps, culminating in a thematic analysis to identify key themes within 

the dataset. 

 

 
Figure 1 Phases of Qualitative Data Analysis 

 

The flowchart of Figure 1 illustrates the stages of thematic analysis: 1) Transcribing 

interviews, 2) Open coding to identify initial themes (Saldaña, 2021), 3) Axial coding to 

refine categories, and 4) Selective coding to synthesize overarching insights. Therefore, 

stages and actions of thematic analysis are summarized in Table 1 as follows: 

 

Table 1 Qualitative Data Analysis Steps 

No. Stage Actions 

1 Raw Data Collection Gather interviews, surveys, field notes, audio/video, 

documents, etc. 

2 Data Preparation Transcribe audio, anonymize data, organize files, and clean 

text. 

3 Familiarization Read/listen repeatedly; note initial ideas. 

4 Coding Open coding: Tag segments with descriptive labels. 

Axial coding: Group codes into categories. 

Selective coding: Integrate core themes. 

5 Theme Development Synthesize codes into themes; refine categories; create 

thematic maps. 
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6 Analysis and 

interpretation 

Explore patterns: 

- Compare themes across groups. 

- Test hypotheses. 

- Use queries (e.g., word frequency, matrix). 

7 Reporting Write conclusions; visualize findings; support claims with 

data excerpts. 

8 Validation Triangulate sources; peer-review; check consistency (inter-

coder reliability). 

 

2) The quantitative component of this study aimed to quantify students’ exposure to AI tools, 

their usage patterns, and their perceptions of academic outcomes. To this end, a survey was 

conducted with a sample of 100 students, divided equally between AI users and non-users. 

The sample was drawn from the disciplines of engineering, economics, and social sciences, 

using a stratified random sampling method (Taherdoost, 2016) to ensure representation across 

fields. 

The survey instrument consisted of a 23-item questionnaire incorporating Likert scales (1-5), 

multiple-choice questions, and opportunities for open-ended opinions. The questionnaire 

assessed several key areas, including AI familiarity, as measured by understanding of specific 

AI tools like ChatGPT and Grammarly, adapted from validated technology acceptance 

frameworks (Davis, 1989). Usage frequency was also assessed, including daily, weekly, and 

occasional use of AI tools for tasks such as research, drafting, and data analysis. Finally, the 

survey gauged perceived academic outcomes through self-reported measures of efficiency, 

grades, and skill development (Pintrich & de Groot, 1990). 

The analysis of the survey data involved a combination of descriptive statistics, chi-square 

tests, and regression models (Field, 2018). Descriptive statistics were used to summarize, 

organize, and present the raw data in a meaningful way, thereby describing the dataset’s basic 

features. Chi-square tests were applied to determine whether there were significant 

associations between categorical variables, testing for independence and dependence. 

Regression models were employed to identify relationships between a dependent (target) 

variable and one or more independent (predictor) variables, enabling exploration of how AI 

use might influence academic performance. 

 

 
Figure 2 Quantitative Data Analysis Flowchart 
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The flowchart of Figure 2 illustrates the stages of quantitative data analysis: 1) Define 

variables, 2) Numerical, clean, and prepare data, 3) Summarize data, choose tests, 

calculations, and conclusion. Therefore, stages and key actions of quantitative data analysis 

are summarized in Table 2, as follows: 

 

Table 2 Quantitative Data Analysis Steps 

No. Stage Key Actions 

1 Research Question and 

Hypotheses 

Define measurable variables; Formulate null/alternative 

hypotheses (H0/H1). 

2 Study Design Choose methodology (experimental, survey, 

observational); Determine sample size. 

3 Data Collection Gather numerical data (Surveys, sensors, experiments, 

databases). 

4 Data Preparation Clean data: Handle missing values, outliers, and errors. 

Transform: Recode variables, normalize data. 

Structure: Organize datasets. 

5 Descriptive Analysis Summarize data: 

- Central tendency (mean, median). 

- Dispersion (SD, range). 

- Distributions (histograms, box plots). 

6 Inferential Analysis Choose tests: 

- Compare groups (t-test, ANOVA). 

- Relationship (correlation, regression). 

- Predict outcomes (logistic regression). 

7 Hypothesis Testing Calculate p-values; check significance (a = 0.05); 

Interpret effect sizes. 

8 Interpretation and 

Reporting 

Draw conclusions; Visualize results (tables, graphs); 

Validate/reject hypotheses. 

 

3) The integration of qualitative and quantitative data in this study was designed to 

contextualize survey findings with insights from educators and identify systemic barriers to 

AI integration. A convergent design was employed (Creswell & Plano Clark, 2018), 

involving a parallel analysis of both datasets followed by joint interpretation. For example, a 

high level of AI usage reported in the surveys for engineering students aligned with 

educators’ emphasis on AI’s importance for technical skill development. Conversely, limited 

AI adoption in the social sciences was linked to educators’ concerns about AI’s relevance to 

the humanities. To visually represent these connections, joint displays were created, mapping 

qualitative themes against quantitative trends to ensure methodological rigor (Fetters et al., 

2013). A Venn diagram was used to illustrate overlapping themes from the qualitative 

(educator interviews) and quantitative (student surveys) data, highlighting key convergences 

such as the perception that “AI enhances efficiency,” as well as divergences such as 

“disciplinary disparities” (Guetterman et al., 2015). 

This mixed-methods approach offered several key advantages. First, the quantitative data 

provided statistical generalizability, while the qualitative data enriched the findings with 

contextual depth (Tashakkori & Teddlie, 2010). Second, triangulation through cross-

verification reduced bias and strengthened conclusions, such as confirming AI’s role in skill 

development (Denzin, 2012). Finally, the combined data highlighted actionable 

recommendations, such as the implementation of discipline-specific AI training programs 

(Bryman, 2016), contributing to policy relevance. 
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Figure 3 Mixed-Methods Integration 

 

The flowchart of Figure 3 illustrates the stages of mixed-methods integration: 1) Design 

complementary qual/quantitative instruments, 2) collect data, 3) merge datasets to address 

RQs, convert to code counts/sampling, and comparison, 4) use qual insights to explain 

quantitative results and qual findings to develop quantitative instruments, and 5) Cross-verify 

concordance/discordance. 

 

Table 3 Integration Stage and Key Tasks of Mixed-Methods Integration 

No. Stage Integration 

Approach 

Key Tasks 

1 Research 

Design 

Convergent 

(Parallel) 

Design complementary qualitative/quantitative 

instruments (e.g., survey+interview guide) 

2 Data 

Collection 

Embedded 

Design 

Collect quant data (scales, stats) + qual data (open-

ended responses, observations) 

3 Separate 

Analysis 

 Quant: Descriptive/inferential stats (SPSS/R). 

Qual: Thematic coding (NVivo). 

4 Integration 

Phase 

Connecting Merge datasets to address RQs: 

Data 

transformation 

Convert qual to quant (extreme case sampling) or 

quant to qual (extreme case sampling). 

Joint displays Build comparison matrices/meta-inference tables 

(e.g., side-by-side themes vs. stats). 

5 Joint 

Interpretation 

Explanatory 

Sequential 

Use qualitative insights to explain quantitative 

results (e.g., “Why did 60% users abandon the 

app?” follow-up interviews). 

 Exploratory 

Sequential 

Use the findings to develop quantitative 

instruments (e.g., interview themes to survey 

scales). 

6 Validation Triangulation Cross-verify concordance/ discordance (e.g., Do 

interview themes support survey trends?) 
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Results 
Qualitative Findings: Educators’ Perspectives 

1) Academic Workload and Management: Educators consistently describe a demanding 

academic environment with diverse tasks and strict deadlines. A primary challenge for 

students is managing the cumulative workload, which requires strong time management. This 

suggests AI is seen as a solution to existing workload issues, potentially leading to rapid, 

uncritical adoption if not strategically managed. 

Students use cognitive strategies, structured planning, technology, and social support. Key 

themes include intentional organization, proactive time management, and resource leverage. 

Despite these, students often struggle with time management, leading to procrastination and 

feelings of overwhelm. Lack of motivation and organizational deficits create a cycle of 

falling behind. These struggles indicate underdeveloped executive function skills. If AI can 

build these skills and act as an “organizational coach,” it becomes a pedagogical intervention 

that addresses the root causes of academic struggle. Educators provide multi-layered support, 

including skill-building, structural tools (timelines, check-ins), and psychological support. 

2) AI Integration and Its Implications: Educators envision AI as a “collaborative efficiency 

engine” for personalized learning and automating routine tasks. This frees educators to 

engage in higher-value interactions, such as mentorship and complex problem-solving, 

empowering student agency. This redefines the educator’s role, requiring re-skilling and 

thoughtful pedagogical redesign to leverage freed time effectively. 

Currently, educators primarily associate AI with conversational tools like ChatGPT and 

Google Gemini for writing and research. A significant gap exists in their awareness of 

specialized AI tools for project management or data-driven planning. This indicates AI 

integration is nascent, missing opportunities for targeted pedagogical applications. 

Addressing this requires professional development beyond basic conversational AI. 

 

Table 4 Educator-Recommended AI Tools and Primary Use Cases 

Tool Type Examples Primary Use Cases 

Conversational AI ChatGPT, Google Gemini Research, Writing, Q&A 

Writing Support Grammarly Grammar, editing, feedback 

Task Management Notion AI, AI planners Scheduling, project breakdowns 

 

Educators believe AI can serve as a “24/7 organizational coach,” reducing logistical effort 

and building student executive function skills. AI is also seen as a diagnostic tool for early 

identification of student needs. This suggests AI’s role is shifting from efficiency enhancer to 

pedagogical partner, enabling personalized learning. Examples include AI for prioritization 

exercises, breaking projects into steps (scaffolded autonomy), and leveraging AI analytics for 

data-informed teaching. 

Despite the benefits, educators express concerns. Over-reliance on AI may erode critical 

thinking and independent reasoning. Other worries include misinformation, data privacy 

risks, and widening digital equity gaps. These highlight a tension between AI’s efficiency and 

education’s mission to foster independent thought and equitable opportunity. The fear of 

critical thinking erosion suggests AI might bypass intellectual development processes. Digital 

equity concerns emphasize that AI could exacerbate disparities if not carefully managed. 
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Table 5 Perceived Benefits and Concerns of AI Integration 

Perceived Benefits of AI Integration Perceived Concerns of AI Integration 

24/7 organizational coach Erosion of critical thinking 

Reduces logistical tasks Erosion of independent reasoning 

Builds executive function skills Potential for misinformation 

Diagnostic tool for early student needs Data privacy risks 

Personalized learning pathways Widening of digital equity gaps 

Enhanced motivation and engagement Over-reliance on AI for answers/tasks 

Development of practical employment skills Superficial engagement with learning 

 

3) Student Technology and Digital Literacy: AI’s Impact on Skills & Performance: Educators 

observe that while students are familiar with social media and mainstream learning platforms, 

they lack digital literacy for higher-order academic tasks such as critical research and 

collaborative projects. This gap highlights a need for AI literacy programs that cultivate 

sophisticated digital competencies beyond casual use. 

Educators emphasize critical skills for AI use: robust digital literacy (understanding AI 

functions and limitations), critical thinking (evaluating AI output for accuracy and bias), 

ethical understanding (responsible data handling and societal implications), and adaptability 

to new technologies. Balancing self-reliance with AI reliance is crucial, advocating for a 

symbiotic relationship. This implies a pedagogical shift from teaching content to teaching 

how to interact with, leverage, and ethically navigate intelligent systems. 

AI’s impact on academic performance is dual. Short-term grades may improve due to AI-

assisted writing and research. However, long-term concerns include hindered deep 

understanding and critical thinking if AI is not guided properly. AI tools can personalize 

studies, deliver faster answers, and support data analysis. Yet, improper use risks over-

reliance and a deficit in independent thought. The impact depends on how tools are used: 

purposeful application enhances learning, while passive use impedes deeper understanding. 

This “performance paradox” means AI can facilitate output without fostering underlying 

cognitive processes. Educators must design assignments that augment, not bypass, deep 

learning. 

AI significantly contributes to practical employment skills. Proficiency in AI tools helps 

students acquire technical skills, enhance data analysis, and leverage emerging technologies, 

all of which are highly valued in today’s job market. This positions AI as a critical 

component of vocational preparation, urging curricula to align with AI-transformed job-

market demands. 

AI’s impact on motivation is also dual. It can increase motivation by making learning easier 

and more accessible, offering new opportunities, enabling efficient study, providing 

personalized education, and supporting research and creativity. Interactive AI tools, gamified 

platforms, and real-time feedback boost engagement. Conversely, relying solely on AI risks 

bypassing deep understanding, leading to declines in fundamental skills and 

misunderstanding AI outputs. Unmonitored AI may promote surface-level engagement or 

shortcut-seeking. Educators must design experiences that leverage AI to enhance curiosity, 

not just task completion. 

AI tools have been shown to enhance several critical skills essential for success in today’s 

academic and professional environments. These tools significantly improve data synthesis 

and processing, enabling users to rapidly analyze and summarize information, thereby 

strengthening their ability to identify key insights. Furthermore, they promote efficiency and 

productivity by automating repetitive tasks, thereby freeing up valuable resources for higher-

level thinking and more complex problem-solving. AI also supports rapid prototyping and 
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iteration, allowing users to generate concepts or drafts and accelerating experimentation 

quickly. Moreover, these tools foster digital literacy and adaptability by encouraging comfort 

and proficiency with new technology. The convenience they offer in simplifying daily 

academic life and problem-solving is another key benefit. Finally, AI provides continuous 

support for honing specific skills, including creative tasks, writing, data analysis, and coding, 

enabling users to develop expertise in these areas more effectively. 

AI introduces distinct approaches to problem-solving and critical thinking. AI users often 

seek AI assistance, exhibiting more effective critical thinking by exploring new data analysis 

methods and generating ideas. They use AI to enable rapid iteration and save time. However, 

over-reliance may hinder foundational thinking. Non-AI users typically engage in traditional, 

step-by-step problem-solving, fostering deeper conceptual understanding and self-correction, 

though this can be more time-consuming. 

4) Role of Educators & Responsible AI Use: Educators are central to the ethical integration 

of AI. They must guide students to evaluate AI-generated information and model ethical 

practices critically. This includes addressing students’ emotional responses to AI, building 

understanding of AI principles, and promoting responsible use (safety, data management, 

societal impact). Educators curate content suitable for all levels. AI serves as a powerful 

learning tool for information processing, problem-solving, and knowledge organization. 

4.1) Pedagogical Strategies and the Teacher’s Role: Balancing AI with traditional methods is 

crucial. Teachers must cultivate students who “know how to use” tools, “know how to think” 

critically, and “know how to adapt.” This involves intentional AI integration as a support, not 

a replacement. Teaching when and how to use AI appropriately is as vital as teaching core 

content. Teachers help students value both approaches for future professional demands. 

4.2) Student Skills and Learning Outcomes: Students need specific skills for an AI-integrated 

world: proficiency in AI for learning, a comprehensive understanding of AI’s limitations, and 

the ability to form independent opinions. Collaborative engagement (brainstorming AI’s 

societal impacts) is crucial. Self-sufficiency must be promoted by blending traditional tools to 

prevent over-dependence. Project-based learning, ethics workshops, guided reflection, and 

career simulations can foster nuanced use of AI. Digital literacy, data analysis, and online 

collaboration are essential for staying current. 

4.3) Curriculum and Program Development: AI integration into curricula should be 

thoughtful and subject-dependent. Essential strategies include embedding AI literacy modules 

into core subjects, ensuring AI education is integrated, not standalone. Training for educators 

and students should begin immediately. Broader strategic frameworks, like the Lao PDR’s 

Socio-Economic Development Plan, guide AI integration to support human resource 

development, sustainability, and effective governance. 

5) Comparisons between AI Users and Non-Users: 

5.1) Workload Management Differences: AI-proficient students show increased work 

efficiency and handle larger task volumes, leading to a more convenient daily life. They think 

systematically, understand data, and make faster decisions, often using conversational AI for 

thought management, collaboration, and data analysis. Non-AI users rely on past experiences 

or traditional methods. AI users exhibit more structured planning, using AI apps for task 

breakdown and reminders, while non-AI users rely on traditional methods or teacher 

intervention, leading to inconsistent time management. 

5.2) Job Readiness Differences: AI users demonstrate greater technological fluency, 

efficiency, and comfort in digital environments, aligning with modern workplace 

expectations. They are adept at using tools for productivity, research, and data interpretation. 

Non-AI users may have stronger foundational skills in manual research, data analysis, and 

original content creation, with a deeper grasp of fundamental principles. 
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In terms of efficiency, AI users are faster at finding information, generating ideas, and 

analyzing arguments. Non-AI users spend more time on self-study. For quality, AI assists 

users in producing well-structured work with accurate summaries and logical feedback. 

Regarding adaptability to technology, AI users adapt quickly, while non-AI users face 

challenges. For creativity and imagination, AI users present innovative ideas and intelligent 

AI applications, while non-AI users exhibit systematic thinking grounded in deep knowledge. 

5.3) Challenges of Sole AI Reliance: Risks of Over-Reliance on AI: Exclusive reliance on AI 

risks weakening foundational skills (critical writing, analytical thinking, time management) 

as cognitive processes are outsourced. It can diminish creative thinking and ownership of 

problems. Inability to function without AI in future work environments is a significant 

disadvantage. Excessive dependence may reduce essential human interaction skills. 

Vulnerability to AI limitations (inaccurate/biased results) and data risks (errors, inaccurate 

data) are also concerns. 

Impact of AI on the Workforce and Society: AI fundamentally changes skill development and 

future careers, posing challenges such as the need to develop original thought, continuous 

demand for new skills, job displacement, and ethical awareness. AI may increase 

unemployment as professions are automated. Ethical concerns about AI control and its 

social/psychological impact are significant. 

5.4) Advantages of Non-AI Workload Management: Benefits of Traditional, AI-Free 

Learning: Students working without AI develop stronger foundational skills and deeper 

process understanding. Independent task management fosters management and organizational 

skills (prioritization and deadlines), problem-solving, and a serious approach to learning. It 

allows students to explore their abilities, leading to stronger self-discipline, perseverance, and 

metacognition. 

Broader Workplace and Organizational Development: Traditional methods can reduce AI 

tool maintenance costs. Deep skills and knowledge improve work quality. While not directly 

AI-related, new technology increases workplace flexibility and efficiency. Positive work 

attitude, creative thinking, and strong collaboration are crucial for employee performance and 

teamwork efficiency, regardless of AI integration. 

Quantitative Findings: Student Surveys 

This study, “A Comparative Analysis of AI Tool Utilization and its Impact on Academic 

Workload Management and Practical Skills among Engineering, Economics, and Social 

Science Students and Post-Graduates in Vientiane, Lao PDR,” collected a dataset from 

students across three disciplines: 19.6% engineering, 19.6% economics, and 60.8% social 

science. Participants were evenly divided: 50% were familiar with AI, and 50% were not. 

This diverse sample allowed for an investigation into several key areas, including: 

Comparison of Skills: Analyzing skill differences in academic workload management, 

efficiency, accuracy, and access to up-to-date information between AI-using and non-AI-

using groups revealed that AI users consistently performed better. This was evident in their 

44.9% frequency of AI usage for academic purpose and their 53.8% level of experience. 

Additionally, AI users reported higher success in several key areas of applicability. 
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Figure 4 Key Applicability Identified by AI Users 

 

The key applications of AI for users span various crucial areas: personalized learning, study 

tools, research assistance, data analysis, report writing, time management, stress release, and 

collaboration and communication. While all these applications are utilized, personalized 

learning currently holds the highest usage, with other areas showing a gradual decrease in 

adoption. This trend suggests that AI is predominantly seen as a powerful personal assistant 

for discovering new knowledge, empowering individuals to independently explore and 

address their specific questions or topics, such as understanding complex scientific theories, 

researching historical events, or learning a new language. 

Positive Impacts and Challenges of AI Tool Use: The widespread adoption of AI tools has 

brought about a significant shift in how individuals approach tasks, yielding both remarkable 

benefits and notable challenges. On the positive side, AI’s ability to automate repetitive tasks, 

analyze vast datasets, and provide instantaneous insights has led to unprecedented gains in 

efficiency and productivity. Users are leveraging AI for everything from rapidly drafting 

reports and conducting in-depth research to personalizing learning experiences and managing 

complex schedules. This augmentation of human capabilities allows individuals to focus on 

higher-order thinking, creativity, and strategic problem-solving, ultimately fostering 

innovation across various domains. For instance, in scientific research, AI can accelerate data 

analysis, leading to faster discoveries, while in education, it can tailor content to individual 

learning styles, improving comprehension and retention. 

However, this reliance on AI also introduces a critical challenge: a potential hindrance in skill 

development without AI assistance. As users become accustomed to AI handling intricate 

calculations, grammar checks, or even strategic planning, there is a risk of atrophy in 

foundational skills. For example, a student who consistently relies on AI for writing may 

struggle to structure arguments or refine prose independently. Similarly, a professional who 

uses AI for data analysis might find it challenging to interpret raw data or identify biases 

without the tool’s guidance. This dependency can create gaps in critical thinking, analytical 

reasoning, and even basic competencies if individuals do not actively develop these skills 

alongside AI use. The key, therefore, lies in finding a balance in which AI serves as a potent 

enhancer of human potential rather than a complete substitute for essential human 

capabilities. Figure 5 presents challenges in managing academic workload, and Figure 6 

presents challenges of developing practical skills without an AI Tool. 
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Figure 5 Challenges in Managing Academic Workload 

 

 
Figure 6 The Challenges of Practical Skill Development without AI Tools 

 

Performance and Skill Development: The integration of AI tools has undeniably reshaped the 

landscape of academic performance and skill development, fostering an environment ripe for 

growth. Students and professionals alike are seeing tangible improvements in their output, 

largely thanks to AI’s ability to streamline tasks such as research, data analysis, and content 

generation. This is not just about efficiency; it is about elevating the quality of work. For 

instance, AI-powered writing assistants can help refine arguments and improve clarity, 

leading to better essays and reports. Similarly, AI can provide instant feedback on practice 

problems, allowing learners to correct mistakes and deepen their understanding more rapidly 

than traditional methods. 

Beyond immediate performance boosts, AI is also a powerful catalyst for developing new 

skill sets. As individuals interact with these advanced tools, they naturally acquire 

competencies in prompt engineering, data interpretation, and critical evaluation of AI-

generated content. These are not just technical skills; they also encompass analytical thinking 

and problem-solving, which are crucial in an increasingly AI-driven world. Furthermore, the 

accessibility of AI-powered educational resources has sparked an increased interest in 

continuous learning. With AI as a personalized tutor or research assistant, the barrier to 

acquiring new knowledge has significantly lowered. People are now more empowered and 

motivated to explore diverse subjects, delve into complex topics, and continually upgrade 

their capabilities, moving beyond formal education to embrace a lifelong journey of 

intellectual growth and adaptation. 
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Future Skill Enhancement: Looking ahead, the evolving job market, heavily influenced by 

AI, necessitates a proactive approach to skill development. For job searching, individuals 

must hone critical skills such as critical thinking and problem-solving ( to interpret AI output 

and address novel challenges), creativity and innovation (to leverage AI in unique ways), 

strong writing and communication (to articulate ideas effectively even with AI assistance), 

technical proficiency (to operate and troubleshoot AI tools), advanced research skills (to 

discern credible information from vast AI- generated content), and collaboration and 

teamwork (to effectively integrate AI into team projects) was shown in figure 7 specific skills 

develop through AI. 

 

 
Figure 7 Specific Skills Developed Through AI 

 

Post-graduation, continuous skill development becomes paramount. AI is transforming 

traditional learning methods, offering robust avenues for post-graduation skill development. 

These include readily accessible online courses that AI can personalize to match learning 

pace and style, interactive workshops and seminars that incorporate AI-driven simulations, 

immersive professional development programs leveraging AI for real-world scenarios, and 

mentorship programs facilitated by AI-powered matching systems. Specifically, individuals 

should focus on specific skill upgrades in areas most impacted by AI, such as data science, 

cybersecurity, and advanced digital literacy. Strategies for future skill enhancement are 

increasingly AI-driven, offering personalized learning experiences tailored to individual 

strengths and weaknesses, enhanced access to educational resources regardless of location or 

disability, immediate feedback for rapid improvement, adaptive learning systems that adjust 

content difficulty in real time, and future-ready insights into emerging job trends and 

necessary competencies. Moreover, AI contributes to the scalability of training programs, 

making high-quality education available to a broader audience, and significantly improves 

cost-effectiveness, democratizing access to continuous learning. This comprehensive 

approach ensures individuals remain competitive and adaptable in a rapidly transforming 

professional landscape, as shown in Figures 8 and 9. 
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Figure 8 Various Resources and Methods Utilized for Post-Graduation Skill Development 

 

 
Figure 9 The Most Significant Benefits of Utilizing AI Tools for Skill Development, 

Particularly When Compared to Traditional Methods 

 

Core Integrated Finding 

This section integrates qualitative findings from educator interviews and quantitative data 

from student surveys to provide a comprehensive understanding of AI’s impact on academic 

workload and practical skill development. Triangulating these sources offers a robust and 

nuanced picture. 

The quantitative data showed a balanced student sample (50% AI users, 50% non-users) 

across disciplines (19.6% engineering, 19.6% economics, 60.8% social science), providing a 

broad base for comparative analysis. 

Alignment of Perceptions and Usage Patterns: Educators qualitatively described demanding 

academic environments in which students struggle with the workload. This aligns with 

quantitative findings that AI users showed greater success in workload management and 

efficiency. The quantitative data further specified AI usage frequency (44.9%) and 

experience (53.8%) among AI users, complementing qualitative observations of increasing 

adoption. 

Triangulation of the qualitative (educator) and quantitative (student) data reveals a consistent 

dual impact of AI, confirming its transformative potential while also underscoring critical 

systemic challenges. The core findings from this integrated analysis reveal several key 

aspects. Firstly, in terms of workload and efficiency, AI users demonstrated quantifiable 

improvements in academic workload management and efficiency compared to their non-AI-

using counterparts. This aligns with qualitative observations from educators, who described 
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AI as acting as a “collaborative efficiency engine” capable of managing demanding academic 

environments. 

Secondly, the primary application of AI, as reported by students, lies in personalized learning 

support. This suggests that students primarily view AI as a tool for knowledge discovery and 

individual self-study, rather than as a mere means of task automation. Thirdly, regarding 

practical skills development, proficiency with AI tools significantly enhances practical 

employment skills, particularly in areas requiring technological fluency, data analysis, and 

efficiency. This positions AI as a vital component of vocational readiness. 

However, a foundational skill paradox emerges from both the quantitative and qualitative 

results. This paradox highlights the risk of atrophy in foundational skills and the erosion of 

critical thinking due to over-reliance on AI. While AI users may gain particular efficiencies, 

non-AI users maintain deeper, more traditional problem-solving skills. Finally, systemic 

barriers and concerns impede full integration, including uneven access to AI training, 

disciplinary disparities (e.g., lower adoption in social sciences), and educators’ lack of 

awareness of specialized AI tools. Consistently underscored by educators are ethical concerns 

regarding data privacy, misinformation, and widening digital equity gaps. 

 

Conclusion and Discussion 
This study, employing a convergent mixed-methods approach, provides a comprehensive 

analysis of AI tool utilization and its impact on academic life among students and 

postgraduates in Vientiane, Lao PDR. The integrated findings confirm that Artificial 

Intelligence presents a powerful yet complex transformation for higher education in the 

region. This transformation offers significant efficiency gains while simultaneously 

introducing critical pedagogical and systemic challenges, thereby confirming and 

contextualizing global debates on AI in education. 

Specifically, the research reveals a consistent dual impact of AI. On one hand, AI functions 

as an “efficiency engine,” demonstrated by quantifiable improvements in workload 

management and gains in practical employment skills, particularly those requiring 

technological fluency, data analysis, and efficiency. These findings support existing literature 

highlighting AI’s capacity to streamline administrative tasks, facilitate time management, and 

automate repetitive tasks. Moreover, the widespread use of AI for personalized learning 

underscores its role as a tool for knowledge discovery and self-study. However, a significant 

“performance paradox” emerges, with educators expressing concern that AI assistance may 

bypass the cognitive processes essential for deep understanding and independent thought. 

This suggests that AI effectiveness is mediated by pedagogical approach and specific 

disciplinary requirements. 

Systemic and ethical barriers hinder the full realization of AI’s potential. Uneven access to AI 

training, a lack of institutionalized curricula, and limited educator awareness of specialized 

AI tools create inequities that could widen the digital divide. Compounding these issues are 

ethical concerns related to misinformation, data privacy risks, and the reinforcement of 

existing disparities. Successfully integrating AI, therefore, necessitates addressing these 

ethical and infrastructural deficits before prioritizing efficiency gains. 

This study’s empirical evidence from Vientiane, Lao PDR, contributes significantly to the 

field by providing insights from a resource-constrained, multidisciplinary context that is often 

underrepresented in global discussions. Given these findings, we propose the following 

recommendations for policymakers, educators, and university administrators in Lao PDR: 

1) Implement Mandatory AI Literacy Programs: Shift focus from mere technological access 

to comprehensive AI literacy and critical thinking training for both students and educators. 

This should equip students to use AI responsibly, prevent skill atrophy, and ethically evaluate 

AI outputs. 
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2) Redesign Curriculum for Augmentation: Restructure assignments to leverage AI for 

efficiency while requiring manual critical refinement and deep analytical work. This ensures 

AI serves to augment learning and strengthen core foundational skills. 

3) Prioritize Foundational Skill Assessment: Develop assessment metrics to specifically 

measure and safeguard students’ critical thinking and problem-solving skills, crucial for long-

term career success and independent scholarship. 

4) Invest in Regulatory Frameworks: Establish clear guidelines and regulatory frameworks 

addressing data privacy, academic integrity, and plagiarism within the context of generative 

AI usage. 

Addressing these challenges and implementing these recommendations will enable a more 

thoughtful integration of AI in education. 

While this study provides robust insights through a mixed-methods design, it has limitations, 

including its cross-sectional nature and focus on Vientiane-based institutions. Future research 

should conduct longitudinal studies to track the long-term impact of AI on foundational skill 

development and expand comparative studies to rural and regional universities in the Lao 

PDR to fully capture the extent of the digital equity gap. 
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