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Generative Artificial Intelligence in Engineering and Construction 

Management Education: A Bibliometric Literature Review (2015-2025) 

 

Abstract 

Generative artificial intelligence (GenAI) has rapidly emerged as a transformative technology in 

engineering and construction management education, influencing instructional practices, 

assessment, and student learning. This study presents a bibliometric review of GenAI research in 

engineering and construction management education published between 2015 and 2025. A total 

of 111 peer-reviewed articles were identified, screened against inclusion and exclusion criteria, 

and selected through manual abstract and full paper review. Bibliometric analysis of the papers 

examined publication trends, leading publication outlets, citation patterns, and keyword co-

occurrence. Our findings show no research activity before 2023, followed by rapid growth after 

the public release of ChatGPT. The American Society for Engineering Education (ASEE) 

emerged as the dominant publication platform. Citation and keyword analyses indicate that 

current research primarily focuses on AI-enhanced learning, assessment support, and ethical 

considerations, while construction management for specific applications remain 

underrepresented. Our findings also show that although GenAI adoption in engineering 

education is accelerating, its integration into construction management education remains 

nascent. By synthesizing publication trends and thematic patterns, this study provides a 

foundation for advancing the ethical and effective integration of GenAI in engineering and 

construction management education.  

Keywords: GenAI, Engineering Education, Construction Management Education, Large 

Language Models, Bibliometric Literature Review 

 

Introduction 

The rapid development of Generative Artificial Intelligence (GenAI) has transformed how 

knowledge is created and utilized in higher education, especially in technical fields like 

engineering and construction management. Studies have examined the impacts of GenAI on 

professional preparation, teaching methods, and student learning, the findings remain uneven and 

lack clear convergence, a pattern reflected in the varied perspectives [1]. Emerging trends in 

Artificial Intelligence (AI) adoption are documented in engineering education studies, including 

shifts in student attitudes, classroom experiments, and early challenges in integration [2], [3]. 

Despite these advances, gaps persist in educators' understanding of the benefits and limitations of 

integrating GenAI, as the broader landscape of its application in engineering and construction 

management education has not been comprehensively documented [4].   

Recent research indicates that GenAI can enhance technical communication, boost engagement, 

and deepen conceptual understanding. For instance, GenAI has helped students better explain 

engineering ideas and evaluate design options in project-based scenarios [5], [6]. However, 



issues related to accuracy, reliability, and academic integrity remain significant challenges, 

requiring careful integration strategies, transparent evaluation frameworks, and ongoing ethical 

oversight to ensure responsible use in educational contexts [2], [4]. Concerns about the quality of 

AI-generated content, potential misuse, and the need for clearer instructional guidance are 

discussed in engineering education studies [7], [8]. Despite the significance of these findings, a 

review is needed to synthesize the structure of GenAI scholarship in engineering and 

construction management education. Without this synthesis, the field risks fragmented progress 

that may not align with industry changes or emerging professional skills. Recent works 

emphasize this need, highlighting the importance of well-designed curricula, evidence-based 

teaching strategies, and ongoing faculty development [8], [9], [10], [11].  

To address this gap, this bibliometric literature review examines publications from 2015 to 2025 

across engineering and construction education platforms, such as American Society of 

Engineering Education (ASEE) proceedings, American Society of Civil Engineers (ASCE) 

publications, Institute of Electrical and Electronics Engineers (IEEE), the International Journal of 

Construction Education and Research (IJCER), Web of Science, and the Education Resources 

Information Center (ERIC via EBSCO).  

This review conducts a bibliometric analysis to achieve the following objectives: 

1. Examine publication trends from 2015 to 2025. 

2. Identify the journals and conference proceedings that have published the highest number 

of articles. 

3. Identify the most frequently cited publications.  

4. Characterize the current state of the art in generative AI applications within engineering 

and construction management education. 

5. Outline key gaps and opportunities for future research. 

 

Literature Review  

Generative artificial intelligence (GenAI) has begun to reshape engineering and construction 

management education by transforming teaching methods, professional development, and 

student learning. Research shows growing interest in how AI-enabled tools can improve learning 

outcomes, streamline design processes, automate complex tasks, and enhance student 

engagement [11], [12]. Despite this momentum, the literature remains dispersed, with major 

concerns centering on workforce preparedness, pedagogical integration, and the development of 

technological competencies [4], [7]. 

Educators recognize the potential of GenAI to enhance instructional efficiency, yet significant 

uncertainty persists regarding its reliability, appropriate use cases, and long-term implications for 

academic integrity [1]. Although GenAI promises benefits such as improved design workflows 

and support for professional upskilling, its integration within engineering and construction 

management curricula is inconsistent, highlighting the need for coordinated strategies, faculty 

development, and clearer frameworks for responsible use [4]. 

 

 



AI-Enabled Teaching and Learning in Engineering Education 

A broader shift toward data-driven, interactive, and computationally supported pedagogies is 

evident across engineering education research. Studies in the United States show that AI-

powered platforms can strengthen students’ abilities to evaluate design alternatives, troubleshoot 

technical issues, and manage complex engineering systems [13]. When meaningfully integrated, 

AI-supported instructional tools have demonstrated the potential to improve learning outcomes 

[11]. Research increasingly explores how GenAI supports student-centered, technologically 

advanced learning environments. Studies evaluating tools such as ChatGPT, AI-generated 

instructional media, and automated feedback systems report growing experimentation with 

generative applications to support writing, conceptual understanding, and iterative learning [5], 

[6], [10]. At the same time, students’ evolving perceptions particularly related to trust, ethics, and 

academic integrity demonstrate the need for structured AI literacy within engineering programs 

[3], [7], [8]. Network analyses further reveal increasingly collaborative and interdisciplinary 

scholarship, with emerging themes centered on digital transformation, intelligent systems, and 

data-informed pedagogy [14], [15]. 

AI and Generative Technologies in Construction Management Education 

Artificial intelligence research within construction management education increasingly 

emphasizes practical applications that improve project outcomes through risk prediction, process 

automation, safety monitoring, and data-driven decision making. Studies show that AI 

technologies are reshaping construction workflows by optimizing resource allocation, enabling 

real-time progress tracking, and providing intelligent decision-support systems [16]. Parallel 

developments in engineering education highlight the potential of generative AI to support 

personalized and adaptive learning. Research demonstrates that tailored instructional content, 

iterative design feedback, and support for self-regulated learning can enhance student 

achievement and engagement [11]. Evidence also indicates that students are rapidly adopting 

GenAI tools, perceiving benefits in efficiency, understanding, and problem-solving autonomy 

[17]. 

Within construction curricula, studies report that AI-enhanced instruction particularly modules 

focused on AI literacy, computer vision, and project-management computing improves student 

engagement and AI competence. Simulation-based and project-based learning strategies further 

help learners grasp complex, real-world project dynamics [18], [19]. The use of large language 

models such as ChatGPT has intensified pedagogical interest due to their ability to provide 

customized feedback, scaffold problem solving, and generate instructional content aligned with 

individual learning trajectories [20]. 

AI applications in scheduling, predictive analytics, and supply-chain optimization are becoming 

central to modern construction programs, prompting calls for dedicated instructional modules 

and hands-on access to AI tools [16]. These instructional approaches reflect active, 

student-centered pedagogies that complement the experiential and simulation-based learning 

foundational to engineering and construction education [4]. Despite promising results, research 

continues to identify gaps in preparing graduates for the rapid integration of AI tools in 

professional practice. Challenges include limited curricular breadth, insufficient instructor 

readiness, and incomplete alignment between academic training and emerging industry AI 

competencies [4], [19].  



Student Use and Perceptions of Generative AI 

Students across engineering disciplines widely use and trust GenAI tools such as ChatGPT, 

although ethical perspectives vary. Frequent users tend to express more positive attitudes, 

underscoring the urgent need for AI literacy instruction particularly in first-year programs [7]. In 

introductory engineering course where students were granted full access to generative AI, many 

used tools like ChatGPT to meaningfully support their learning, especially for coding, while still 

recognizing the limitations and avoiding over-reliance [5]. 

Students generally value AI-generated feedback for its clarity and usefulness, although some find 

it less nuanced than peer feedback, indicating that AI can supplement but not replace feedback 

literacy development in project-based courses [6]. Faculty also find AI-driven analytics tools 

valuable for real-time instructional insights, though concerns remain regarding data privacy and 

the accuracy of AI-generated outputs [21].  

Challenges, Gaps, and the Need for Synthesis 

Despite the promise of GenAI, concerns persist related to accuracy, over-reliance, ethics, and 

academic integrity. Uncertainty about dependability and appropriate classroom use continues to 

challenge educators [3], [8]. These concerns highlight the importance of clearer instructional 

guidelines, robust faculty training, and comprehensive AI literacy frameworks.  

Given the rapid but fragmented development of GenAI applications across engineering education 

and construction management education, a bibliometric synthesis is necessary to consolidate 

trends, identify leading contributors, and clarify emerging concepts. Without such synthesis, 

educational programs risk responding to AI advancements in a fragmented manner that neither 

aligns with industry innovation nor prepares students for AI-driven careers. A consistent theme 

across the literature is that GenAI holds significant potential to enhance learning, improve 

professional readiness, and modernize engineering and construction management curricula. 

While students value GenAI for assistance with learning tasks, design exploration, and feedback 

[22], concerns about digital literacy, ethics, and faculty preparation remain [3], [7]. Concurrently, 

global pressures for advanced STEM education continue to push instructional models toward AI-

enhanced simulations, project-based learning, and problem-solving approaches [23]. 

This bibliometric literature review provides insight into how GenAI is transforming engineering 

and construction management education. By synthesizing emerging patterns, it offers guidance 

for educators, program designers, and accreditation bodies aiming to develop coherent, ethical, 

and future-ready strategies for integrating GenAI into their curricula. 

 

Research Methodology 

Research Design 

This study employed a bibliometric literature review methodology to systematically examine 

scholarly research on the use of Generative Artificial Intelligence (GenAI) in engineering and 

construction management education published between 2015 and 2025. The review followed a 

structured 7 stages approach encompassing define the scope, data source and search strategy, 

data collection, data organization, quality evaluation, data analysis, and interpretation of results 

as shown in Figure 1. The review followed a transparent process involving structured database 



searches, iterative screening, data cleaning, and collaborative validation by multiple researchers 

to enhance rigor and reproducibility. 

Data Sources and Search Strategy 

Six primary databases and publication sources were systematically searched to ensure 

comprehensive coverage of both peer-reviewed journal articles and conference proceedings: 

American Society of Engineering Education (ASEE) conference proceedings, American Society 

of Civil Engineers (ASCE) publications, Institute of Electrical and Electronics Engineers (IEEE), 

International Journal of Construction Education and Research (IJCER), Web of Science (WOS), 

and Education Resources Information Center (ERIC via EBSCO). The search encompassed 

publications from 2015 to 2025, with geographical focus limited to North America. Publications 

that did not align with the educational focus, lacked relevance to GenAI, or addressed AI solely 

from a technical or industry-only perspective were excluded.  

A comprehensive search strategy was developed using Boolean operators to identify relevant 

literature at the intersection of generative artificial intelligence and engineering/construction 

education. The search string employed was: (“GenAI” OR “Generative Artificial Intelligence” 

OR “Generative AI” OR “ChatGPT” OR “Large language models” OR “LLM”) AND 

(“Construction Education” OR “Engineering Education”) AND (“Teaching”) AND (“Student 

Learning” OR “Student Performance”). 

Data Collection and Management 

A shared Microsoft OneDrive folder was created as the central repository for all retrieved 

documents, facilitating collaborative access and version control throughout the research process. 

The data collection process was executed by two independent researchers (Agha and Oluniyi) to 

ensure systematic coverage and reduce individual bias. The literature retrieval process was 

organized into distinct phases. Initially, database-specific folders were created within the shared 

OneDrive environment to organize documents by source. 

Screening and Selection Process 

A rigorous two-round screening protocol was implemented to enhance reliability and minimize 

selection bias. The screening process incorporated both independent assessment and cross-

validation mechanisms. 

In the first screening round, each researcher independently reviewed abstracts from their 

assigned databases while simultaneously downloading potentially relevant articles. This 

simultaneous screening-and-retrieval approach allowed for preliminary filtering based on 

alignment with the research objectives, specifically examining whether the articles addressed 

generative AI applications in engineering or construction education contexts. To ensure 

efficiency, responsibilities were divided by database. Researcher 1 (Agha) conducted searches in 

ASEE, ASCE, and IJCER databases, while Researcher 2 (Oluniyi), searched on WOS, ERIC, 

and IEEE databases. During the initial retrieval phase, researchers performed relevance 

screening by reviewing abstracts concurrently with document downloads, retaining only articles 

deemed potentially relevant. Abstracts were assessed for consistency with the study’s scope, and 

studies that did not meet the criteria were excluded. 



To reduce individual bias and enhance reliability, a second round of abstract screening was 

conducted using a reverse-assignment protocol. Each researcher independently screened the 

documents that had been initially reviewed and downloaded by their colleague. Specifically, 

Researcher 2 (Oluniyi) reviewed documents from ASEE, ASCE, and IJCER databases, while 

Researcher 1 (Agha) reviewed documents from WOS, ERIC, and IEEE databases. This cross-

validation approach provided an independent verification of inclusion decisions and helped 

identify any articles that may have been inappropriately included or excluded during the initial 

screening. At the end of the screening and selection process a total of 392 articles were retrieved 

across all databases.  

Duplicate Removal and Data Organization 

Following the two-round screening process, all retrieved articles were imported into Zotero 

reference management software [24], which served as the primary platform for bibliographic 

data organization and duplicate detection. A two-stage duplicate removal process was 

implemented. First, Zotero's built-in duplicate detection functionality was utilized to identify and 

remove duplicate documents from the initial collection. Subsequently, SR Accelerator [25] was 

utilized to conduct a secondary verification of document identification and remove duplicate 

documents, ensuring comprehensive elimination of redundant entries across the six data sources. 

A total of 392 articles were initially retrieved across all databases prior to duplication removal. 

Following the automated duplicate detection and removal process using both Zotero and SR 

Accelerator the collection was reduced to 369 articles.  

Throughout the screening and selection process, the research team maintained regular 

communication through structured meetings. During the active academic semester, weekly 

research meetings were held to discuss progress, resolve ambiguities in inclusion criteria, and 

make consensus decisions regarding borderline cases. During the academic break, meeting 

frequency was increased to twice weekly to accelerate the review process and maintain research 

momentum. These collaborative sessions served multiple purposes: resolving disagreements 

regarding article inclusion or exclusion, refining inclusion and exclusion criteria based on 

encountered edge cases, identifying articles that did not align with the research purpose and 

objectives despite meeting initial screening criteria, and ensuring consistency in application of 

selection criteria across both researchers. 

After removing duplicates, the research team conducted a detailed review of the remaining 369 

articles, examining both abstracts and full papers. During this stage, each abstract was carefully 

assessed against the refined inclusion and exclusion criteria developed through the collaborative 

review process. For articles that met these criteria, the full text was thoroughly read and 

evaluated by the research team. Articles were excluded if they: did not specifically address 

generative AI technologies, lacked focus on engineering or construction education contexts, did 

not examine teaching or learning applications, or fell outside the defined geographical scope. 

Through this abstract review process, the final corpus was refined to 111 articles that met all 

inclusion criteria and were deemed relevant to the research objectives. These 111 articles formed 

the basis for subsequent bibliometric analysis and synthesis. The full list of the 111 articles 

included in the bibliometric analysis is provided in the Appendix. 

 

 



Quality Assurance Measures 

Several quality assurance mechanisms were embedded throughout the methodology to enhance 

the reliability and validity of the review. The dual-researcher approach with reverse-assignment 

cross-validation provided systematic verification of screening decisions. Regular collaborative 

meetings enabled identification and resolution of inconsistencies in criteria application. The use 

of established reference management software (Zotero) ensured accurate bibliographic data 

management and facilitated systematic organization of the literature corpus. The multi-stage 

duplicates removal process, employing two different tools (Zotero and SR Accelerator), provided 

redundant verification to ensure complete elimination of duplicate entries. This comprehensive 

methodological approach ensured systematic identification, screening, and selection of relevant 

literature while maintaining transparency and reproducibility of the review process. 

 

 

Figure 1. The 7 Stages of the bibliometric review 



Findings 

This section presents the findings from the analysis of 111 papers included in the bibliometric 

study. The review examined publication trends from 2015 to 2025, identified the journals and 

conference proceedings that published the highest number of articles, and highlighted the 10 

most frequently cited works. Also, a keyword co-occurrence analysis was conducted to reveal the 

dominant thematic patterns within the selected literature. 

Publication Trends From 2015 to 2025 

The publication trends from 2015 to 2025 show that generative artificial intelligence (GenAI) is 

a very recent research focus within engineering and construction management education. Across 

major scholarly outlets including ASEE, ASCE, ERIC via EBSCO, IEEE, IJCER and Web of 

Science no publications on this topic appeared prior to 2023. From 2015 through 2022, GenAI 

simply had not yet emerged as an area of inquiry in these fields.  

A dramatic shift occurred following the release of ChatGPT in late 2022, which catalyzed a rapid 

expansion of research interest. Our analysis identified 6 publications in 2023, signaling the first 

notable wave of scholarly engagement. This momentum accelerated sharply, with 41 publications 

in 2024 and 64 in 2025, illustrating an exponential rise in academic activity. Similar trends have 

been documented across the broader Architecture, Engineering, and Construction domain, where 

recent reviews emphasize GenAI’s growing relevance for design automation, workforce 

upskilling, and AI-supported learning environments [4]. 

Although early work has begun to explore the educational implications of tools such as 

ChatGPT, research in this area remains relatively limited and still developing [26]. Nevertheless, 

the swift uptick in publications reflects how quickly scholars have mobilized to examine the 

pedagogical opportunities, integration challenges, and disciplines specific impacts of GenAI 

technologies within engineering and construction management programs [27], [28], [29], [30]. 

The trajectory from 2023 to 2025 as shown in Figure 2 demonstrates that generative AI has 

rapidly evolved from an emerging concept into a central topic of inquiry in engineering and 

construction education. 

 

Figure 2. Number of publications per year 
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Journals and Conference Proceedings that have Published the Highest Number of Articles 

The analysis of publication venues from 2015 to 2025 as shown in Table 1, reveals that research 

on generative artificial intelligence within engineering and construction management education 

in North America has been highly concentrated within a small number of journals and conference 

proceedings. The American Society for Engineering Education (ASEE) overwhelmingly 

dominates the field, accounting for 97 publications (87%), making it the primary outlet for 

scholarly work related to generative AI applications in engineering and construction management 

education. The Institute of Electrical and Electronics Engineers (IEEE) represent the second most 

active publisher, contributing 6 publications (5%). Although smaller in volume relative to ASEE. 

The remaining publication venues each contributed 1 article (1%), including Architecture, CIB 

Conferences, Computer Applications in Engineering Education, European Journal of 

Engineering Education, International Journal of Technology in Education, Journal of Civil 

Engineering Education, Journal of Engineering Education, and Journal of Engineering Education 

Transformations. Although individually limited in output, this diverse set of outlets demonstrates 

the growing cross-disciplinary interest in generative AI as a transformative pedagogical tool 

within engineering and construction management domains. 

Overall, the distribution of publications indicates that while generative AI is emerging across 

several disciplinary platforms, ASEE remains the central hub for disseminating educational 

innovations in engineering and construction management, with IEEE serving as a secondary but 

important contributor. 

Table 1. Top 10 Journals and Conferences Publishing Generative AI Research in Engineering 

and Construction Management Education 

Rank Journals and Conference Proceedings Number Percentage (%) 

1 American Society for Engineering Education 97 87% 

2 Institute of Electrical and Electronics Engineers 6 5% 

3 Architecture 1 1% 

4 CIB Conferences 1 1% 

5 Computer Applications in Engineering Education 1 1% 

6 European Journal of Engineering Education 1 1% 

7 International Journal of Technology in Education 1 1% 

8 Journal of Civil Engineering Education 1 1% 

9 Journal of Engineering Education 1 1% 

10 Journal of Engineering Education Transformations 1 1% 

 

The Most Frequently Cited Publications 

An analysis of citation patterns within the literature on generative artificial intelligence (AI) in 

engineering and construction management education reveals several influential works that have 

shaped the discourse between 2015 and 2025. Table 2 shows the top ten most frequently cited 

publications in this domain.  

The most cited publication is Johri et al. (2023) [12], titled Generative Artificial Intelligence and 

Engineering Education, which has accumulated 118 citations. This paper is a guest editorial that 

explores the transformative impact of generative artificial intelligence, such as ChatGPT, on 

engineering education, focusing on its potential to reshape research and teaching practices. It 



explores pedagogical implications, discusses opportunities, limitations, ethical concerns, and the 

need for community-based approaches to integrate generative artificial intelligence responsibly 

into educational contexts. 

Following closely is Onatayo et al. (2024) [4] with Generative AI Applications in Architecture, 

Engineering, and Construction: Trends, Implications for Practice, Education & Imperatives for 

Upskilling—A Review, garnering 89 citations. This paper reviews the applications of generative 

AI and large language models (LLMs) in architecture, engineering, and construction, analyzing 

trends, practical implications, educational strategies, and required skills for effective integration. 

It highlights opportunities for innovation and efficiency, challenges such as data privacy and 

ethical concerns, and emphasizes the need for upskilling through formal education, training, and 

collaborative learning approaches. 

Other notable contributions include Yelamarthi et al. (2024) [31], which investigates 

opportunities and challenges in leveraging generative AI for engineering education (37 citations), 

and Tanay et al. (2024) [32], an exploratory study on the use of large language models in upper-

level computing projects (30 citations). These studies collectively underscore the growing 

interest in practical applications and student engagement with AI tools. Publications such as Kim 

et al. (2024) [33], focusing on ChatGPT’s impact on lab report writing (23 citations), and Harris 

& Kittur (2024) [15], presenting a systematic review of generative AI in undergraduate 

engineering (17 citations), further illustrate the breadth of research addressing both instructional 

strategies and ethical considerations. Camacho-Zuñiga et al. (2024) [34]with 17 citations, 

explores the ethical and responsible integration of Generative AI (GenAI) in higher education by 

presenting a set of usage guidelines proposed by engineering undergraduates, comparing them 

with institutional recommendations, and highlighting their implications for teaching, learning, 

and policy development. 

Recent works, including Wang et al. (2025) [35] and Simelane & Kittur (2025) [36] with 14 

citations respectively, reflect a shift toward examining student perceptions and instructor 

perspectives, signaling an evolution from theoretical frameworks to empirical investigations of 

AI adoption in STEM education. He et al. (2024) [37] with 14 citations, analyzes the pedagogical 

potential of ChatGPT in computer science and engineering education by evaluating its 

performance across diverse subjects and task types using a five-factor reliability framework, 

highlighting strengths, limitations, and implications for curriculum design and policy adaptation. 

Overall, these highly cited publications form the intellectual backbone of current scholarship, 

offering insights into pedagogical innovation, technological integration, and the future trajectory 

of generative AI in engineering and construction management education. 

Table 2. Top 10 Most Frequently Cited Publications  

Rank Title  Author(s) Year Total 

Citations 

1 Generative Artificial Intelligence and Engineering 

Education 

Johri et al. [12] 2023 118 

2 Generative AI Applications in Architecture, 

Engineering, and Construction: Trends, 

Implications for Practice, Education & Imperatives 

for Upskilling—A Review 

Onatayo et al. [4] 2024 89 



3 Exploring the Potential of Generative AI in 

Shaping Engineering Education: Opportunities and 

Challenges 

Yelamarthi et al. [31] 2024 37 

4 An Exploratory Study on Upper-Level Computing 

Students’ Use of Large Language Models as Tools 

in a Semester-Long Project 

Tanay et al. [32] 2024 30 

5 A Pilot Study Inquiring into the Impact of 

ChatGPT on Lab Report Writing in Introductory 

Engineering Labs 

Kim et al. [33] 2024 23 

6 Generative Artificial Intelligence in Undergraduate 

Engineering: A Systematic Literature Review 

Harris & Kittur [15] 2024 17 

7 Generative AI Guidelines by/for Engineering 

Undergraduates 

Camacho-Zuñiga et al. [34]  2024 17 

8 Scaffold or Crutch? Examining College Students' 

Use and Views of Generative AI Tools for STEM 

Education 

Wang et al. [35] 2025 14 

9 Use of Generative Artificial Intelligence in 

Teaching and Learning: Engineering Instructors' 

Perspectives 

Simelane & Kittur [36] 2025 14 

10 The AI Companion in Education: Analyzing the 

Pedagogical Potential of ChatGPT in Computer 

Science and Engineering 

He et al. [37] 2024 14 

 

Analysis of Keyword Co-Occurrence  

The VOSviewer tool version 1.6.20 [38] was used to analyze the co-occurrence of keywords in 

the 111 selected papers to identify prior research focus areas and suggest future research 

directions for the application of generative AI in engineering and construction management 

education. One term was used in place of several synonyms. After setting the minimum number 

of keyword occurrences at three, 28 keywords were selected for the keyword co-occurrence 

analysis (see Figure. 3). Each keyword's circle size indicates how often it appears in the sample; 

larger circles indicate more instances. Generative AI (65 occurrences), engineering education (37 

occurrences), artificial intelligence (35 occurrences), ChatGPT (33 occurrences), and large 

language model (23 occurrences) were the top five terms by circle size, indicating high 

frequency of occurrence. The highest occurrence frequency for the generative AI keyword 

indicates that researchers are paying more attention to technology-enhanced learning through the 

use of generative AI, as well as to the application of generative AI specifically in engineering 

education.  



 

Figure 3. Keyword analysis in VOSviewer. 

The keyword co-occurrence network identifies five theme clusters. Each cluster keyword reflects 

closely linked fields of study. The yellow cluster represents research on generative AI in higher 

education, with a focus on first-year engineering education. Chatbots are closely related to 

generative AI terminology, suggesting frequent use in introductory engineering contexts. 

Applications of AI in undergraduate engineering education, especially in mechanical, civil, and 

environmental engineering, are represented by the red cluster. Workforce preparedness and 

machine learning are related topics. Although AI adoption is prevalent, it has not yet achieved 

widespread integration within construction education, as evidenced by the weak connection 

between the two. The green cluster, focused on ChatGPT, highlights studies on ethical issues, 

student attitudes, evaluation procedures, and concerns about the use of ChatGPT. The blue 

cluster includes research on engineering education and large language models, with an emphasis 

on AI-enhanced learning, project-based learning, AI tools, and academic integrity. The purple 

cluster encompasses research on teaching and learning, educational technology, and student and 

faculty perspectives, with student perceptions emerging as the most significant theme. Overall, 

generative AI emerges as a dominant and well-connected theme within engineering education 

research, while construction education remains comparatively peripheral, indicating an 

opportunity for further exploration and integration. 

Current State of the Art 

The scholarly domain of generative artificial intelligence (GenAI) in engineering and 

construction management education represents an emerging field characterized by rapid 

expansion and concentrated disciplinary focus. This section synthesizes key findings from the 



bibliometric analysis of 111 publications from 2015 to 2025, examining publication trajectories, 

influential outlets that define the current state of research. 

Research on GenAI in engineering and construction management education demonstrates an 

accelerated evolution beginning in 2023. No publications on this topic appeared in major 

scholarly databases (ASEE, ASCE, ERIC via EBSCO, IEEE, IJCER, Web of Science) prior to 

this year. The release of ChatGPT in late 2022 catalyzed exponential growth: 6 publications in 

2023, 41 in 2024, and 64 in 2025. This trajectory parallels broader trends within the Engineering 

and Construction domain, where GenAI has gained prominence for design automation, 

workforce development, and AI-supported learning [39].  

Publication distribution reveals significant concentration within specific outlets. The American 

Society for Engineering Education (ASEE) dominates the field with 97 publications, establishing 

itself as the primary dissemination platform. The Institute of Electrical and Electronics Engineers 

(IEEE) contribute 6 publications, while eight additional venues each published one article. This 

pattern indicates that while cross-disciplinary interest is expanding, ASEE remains the central 

hub for educational innovation discourse. 

Citation analysis identifies key works establishing the field's intellectual foundation. Johri et al. 

(2023) (118 citations), leads with an examination of GenAI's transformative impact on teaching 

practices, pedagogical implications, and ethical integration. Onatayo et al. (2024) [39] (89 

citations) provides a comprehensive review on Architecture, Engineering, and Construction 

sector, analyzing trends, educational strategies, and upskilling needs while addressing 

challenges. Other influential works include Yelamarthi et al. (2024) [31](37 citations) on 

opportunities and challenges, Tanay et al. (2024) [32](30 citations) on large language model use 

in computing projects, and Kim et al. (2024) [33] on ChatGPT's impact on lab reports (23 

citations). publications including Wang et al. (2025) [35] and Simelane & Kittur (2025) [36] (14 

citations each), reflects evolution toward empirical investigations of student and instructor 

perspectives. Researchers also address ethical integration (Camacho-Zuñiga et al., 2024) [34] (17 

citations), systematic reviews (Harris & Kittur, 2024) [15] (17 citations), and pedagogical 

assessment (He et al., 2024) [37] (14 citations). 

Keyword co-occurrence analysis identified 28 keywords appearing at least three times, revealing 

five thematic clusters. The most frequent keywords, generative AI (65 occurrences), engineering 

education (37 occurrences), artificial intelligence (35 occurrences), ChatGPT (33 occurrences), 

and large language model (23 occurrences), indicate concentrated attention on technology-

enhanced learning. Notably, generative AI emerges as a dominant theme within engineering 

education research, while construction education remains peripheral with weak thematic 

connections, indicating significant opportunity for expanded integration and investigation. 

Future Research Directions 

This bibliometric review indicates that research on GenAI in engineering and construction 

management education is emerging rapidly but remains unevenly distributed across disciplines. 

While engineering education dominates the literature, construction management specific 

applications are weakly represented, highlighting a critical gap. Future studies should focus on 

construction management relevant instructional applications of GenAI, including estimating, 

scheduling, safety planning, and materials and methods. Empirical research is needed to evaluate 



how GenAI supports hands-on learning, problem-solving, and professional skill development, as 

well as its impact on student performance, knowledge retention, and workforce readiness. 

Research should also examine pedagogical models for effective and ethical GenAI integration, 

addressing academic integrity, student trust, and AI literacy. Issues of equity and accessibility 

require further attention to ensure inclusive adoption across diverse student populations. Finally, 

stronger academia–industry collaboration is needed to align GenAI-enabled instruction with 

authentic engineering and construction management practices and evolving workforce 

expectations.  

Conclusion 

The findings of this bibliometric study show that research on generative artificial intelligence 

(GenAI) in engineering and construction management education is expanding rapidly but 

remains in an early developmental stage. Publication trends demonstrate that meaningful 

scholarly engagement only began in 2023, with an exponential rise in output through 2025. The 

dominance of ASEE as the primary publication venue and the concentration of citations around a 

small number of foundational papers illustrate that the field is currently driven by a narrow set of 

disciplinary communities and thought leaders. Keyword co-occurrence patterns further reveal 

well-established themes in engineering education such as ethics, student perceptions, and 

AI-enhanced learning while construction management education remains comparatively 

underrepresented. Together, these patterns reflect a field that is growing quickly but still 

unevenly across domains and research themes. 

The study finds that the majority of existing publications are conceptual, exploratory, or 

descriptive, offering valuable early insights but limited methodological rigor. Highly cited works 

often provide frameworks, pedagogical reflections, ethical guidelines, or initial investigations of 

student and instructor attitudes, which are useful for shaping foundational understanding but 

insufficient for generating strong evidence-based practices. Empirical studies, especially those 

employing robust designs, large samples, or longitudinal data are relatively scarce. As a result, 

while the current body of work is instrumental in defining the landscape of GenAI in engineering 

and construction education, its practical utility is constrained by a lack of rigorous, discipline-

specific, and construction-focused research. Strengthening methodological depth and expanding 

inquiry into construction management contexts will be essential for advancing the field and 

developing a more reliable foundation for educational policy and practice. 

Limitations of this study include database selection, variations in search strategies, and the 

rapidly evolving nature of GenAI research, particularly the use of ChatGPT in engineering and 

construction management education. Nevertheless, this review provides a timely synthesis of 

publication trends, influential works, and thematic gaps. Addressing these gaps through targeted, 

construction management specific, and empirically grounded studies will be essential to fully 

leverage GenAI’s potential in engineering and construction management education.  

 

 

 



References  

[1] U. Dewan, A. Hingle, N. McDonald, and A. Johri, “Engineering Educators’ Perspectives on 

the Impact of Generative AI in Higher Education,” in 2025 IEEE Global Engineering 

Education Conference (EDUCON), London, United Kingdom: IEEE, Apr. 2025, pp. 1–10. 

doi: 10.1109/EDUCON62633.2025.11016518. 

[2] K. Khatry and R. Samsami, “Engineering Education in the Era of Generative Artificial 

Intelligence (Gen AI): Current State and Future Directions,” in 2025 Northeast Section 

Conference Proceedings, University of Bridgeport, Bridgeport, CT: ASEE Conferences, Mar. 

2025, p. 54998. doi: 10.18260/1-2-119.1127-54998. 

[3] L. White, T. Balart, K. Shryock, and K. Watson, “Understanding Faculty and Student 

perceptions of ChatGPT,” in 2024 ASEE-GSW Proceedings, Canyon, Texas: ASEE 

Conferences, Mar. 2024, p. 45402. doi: 10.18260/1-2--45402. 

[4] D. Onatayo, A. Onososen, A. O. Oyediran, H. Oyediran, V. Arowoiya, and E. Onatayo, 

“Generative AI Applications in Architecture, Engineering, and Construction: Trends, 

Implications for Practice, Education & Imperatives for Upskilling—A Review,” Architecture, 

vol. 4, no. 4, pp. 877–902, Oct. 2024, doi: 10.3390/architecture4040046. 

[5] D. Davis, N. Batrouny, and A. Yeaman, “Unfettered ChatGPT Access in First-Year 

Engineering: Student Usage & Perceptions,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48202. doi: 10.18260/1-2--

48202. 

[6] O. Ryan, K. Drinkwater, S. Sajadi, and M. Huerta, “Understanding First-Year Engineering 

Students’ Perceptions of AI-Generated Performance Feedback Reviews,” in 2025 ASEE 

Annual Conference & Exposition  Proceedings, Montreal, Quebec, Canada: ASEE 

Conferences, Jun. 2025, p. 57735. doi: 10.18260/1-2--57735. 

[7] C. Bego et al., “Working Towards GenAI Literacy: Assessing First-Year Engineering 

Students’ Attitudes towards, Trust in, and Ethical Opinions of ChatGPT,” in 2024 ASEE 

Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 

2024, p. 48555. doi: 10.18260/1-2--48555. 

[8] C. Rogers, C. La Place, and S. Jordan, “The Educational Advantages/Disadvantages of 

ChatGPT in Relation to Engineering Classes,” in 2024 ASEE PSW Conference Proceedings, 

Las Vegas, Nevada: ASEE Conferences, Apr. 2024, p. 46061. doi: 10.18260/1-2--46061. 

[9] E. Aref, “Team Dynamics And Conflict Resolution: Integrating Generative AI in Project-

Based Learning to Support Student Performance,” in 2024 ASEE Annual Conference & 

Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48074. doi: 

10.18260/1-2--48074. 

[10] C. Cercone et al., “Leveraging AI-Generated Supplemental Videos to Enhance 

Undergraduate Engineering Education,” in 2025 ASEE Annual Conference & Exposition  

Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56923. doi: 

10.18260/1-2--56923. 

[11] S. Vidalis, R. Subramanian, and F. Najafi, “Revolutionizing Engineering Education: The 

Impact of AI Tools on Student Learning,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47950. doi: 10.18260/1-2--

47950. 

[12] A. Johri, A. S. Katz, J. Qadir, and A. Hingle, “Generative artificial intelligence and 

engineering education,” J. Eng. Educ., vol. 112, no. 3, pp. 572–577, Jul. 2023, doi: 

10.1002/jee.20537. 



[13] M. Narayan and L. Saharan, “Reshaping Engineering Technology Education: Fostering 

Critical Thinking through Open-Ended Problems in the Era of Generative AI,” in 2024 ASEE 

Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 

2024, p. 47944. doi: 10.18260/1-2--47944. 

[14] B. Chen, D. Cochran, J. Nowak, and G. Wang, “Assessing ChatGPT 4o for AI-Assisted 

Problem Solving in Electric Circuits Teaching,” in 2025 ASEE Annual Conference & 

Exposition  Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 

55467. doi: 10.18260/1-2--55467. 

[15] H. Harris and J. Kittur, “Generative Artificial Intelligence in Undergraduate Engineering: 

A Systematic Literature Review,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47492. doi: 10.18260/1-2--

47492. 

[16] E. Rivera, C. Calle Müller, R. Rahat, and M. ElZomor, “Empowering Future 

Construction Professionals by Integrating Artificial Intelligence in Construction-

Management Education and Fostering Industry Collaboration,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

47247. doi: 10.18260/1-2--47247. 

[17] J. A. Ovi, G. Fierro, and C. E. Smith, “Assessing Student Adoption of Generative 

Artificial Intelligence across Engineering Education from 2023 to 2024,” in 2025 ASEE 

Annual Conference & Exposition  Proceedings, Montreal, Quebec, Canada: ASEE 

Conferences, Jun. 2025, p. 55471. doi: 10.18260/1-2--55471. 

[18] N. K. A. Antwi, M. Arham, and K. A. B. Asare, “AI in Construction Education: A Case 

Study on Introducing No-Code Computer Vision Modeling Through Project-Based 

Learning”. 

[19] J.-Y. Cheng, A. Devkota, M. Gheisari, and I. Jeelani, “Integrating a Module on Artificial 

Intelligence Literacy in an Undergraduate Construction Management Course,” presented at 

the Proceedings of 60th Annual Associated Schools of Construction International 

Conference, pp. 93–83. doi: 10.29007/p595. 

[20] R. Maalek, “Integrating Generative Artificial Intelligence and Problem-Based Learning 

into the Digitization in Construction Curriculum,” Buildings, vol. 14, no. 11, p. 3642, Nov. 

2024, doi: 10.3390/buildings14113642. 

[21] R. Sajja, Y. Sermet, D. Cwiertny, and I. Demir, “Integrating AI and Learning Analytics 

for Data-Driven Pedagogical Decisions and Personalized Interventions in Education,” 

Technol. Knowl. Learn., Aug. 2025, doi: 10.1007/s10758-025-09897-9. 

[22] A.-M. M. Gasaymeh, M. A. Beirat, and A. A. Abu Qbeita, “University Students’ Insights 

of Generative Artificial Intelligence (AI) Writing Tools,” Educ. Sci., vol. 14, no. 10, p. 1062, 

Sep. 2024, doi: 10.3390/educsci14101062. 

[23] Y. Yang, W. Sun, D. Sun, and S. Z. Salas-Pilco, “Navigating the AI-Enhanced STEM 

education landscape: a decade of insights, trends, and opportunities,” Res. Sci. Technol. 

Educ., vol. 43, no. 3, pp. 693–717, Jul. 2025, doi: 10.1080/02635143.2024.2370764. 

[24] Corporation for Digital Scholarship, Zotero. (2025). [Online]. Available: 

https://www.zotero.org 

[25] Bond University Institute for Evidence-Based Healthcare, Systematic Review 

Accelerator. (2025). Bond University Institute for Evidence-Based Healthcare. Accessed: 

Jan. 12, 2026. [Online]. Available: https://www.sr-accelerator.com 



[26] J. Qadir, “Engineering Education in the Era of ChatGPT: Promise and Pitfalls of 

Generative AI for Education,” in 2023 IEEE Global Engineering Education Conference 

(EDUCON), Kuwait, Kuwait: IEEE, May 2023, pp. 1–9. doi: 

10.1109/EDUCON54358.2023.10125121. 

[27] G. Altuger-Genc and A. Tatoglu, “Integrating AI in Engineering Education: A Five-Phase 

Framework for Responsible ChatGPT Use,” in 2024 ASEE Mid-Atlantic Section Conference 

Proceedings, Farmingdale State College, NY, New York: ASEE Conferences, Oct. 2024, p. 

49447. doi: 10.18260/1-2--49447. 

[28] D. Abril, M. Guerra, and S. Duran Ballen, “ChatGPT to Support Critical Thinking in 

Construction-Management Students,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48459. doi: 10.18260/1-2--

48459. 

[29] M. B. Jelodar, “Generative AI, Large Language Models, and ChatGPT in Construction 

Education, Training, and Practice,” Buildings, vol. 15, no. 6, p. 933, Mar. 2025, doi: 

10.3390/buildings15060933. 

[30] I. Pedersen, “Generative AI Adoption in Postsecondary Education, AI Hype, and 

ChatGPT’s Launch,” OpenTechnology Educ. Soc. Scholarsh. Assoc. J., vol. 4, no. 1, pp. 1–

19, Jul. 2024, doi: 10.18357/otessaj.2024.4.1.59. 

[31] K. Yelamarthi, R. Dandu, M. Rao, V. P. Yanambaka, and S. Mahajan, “Exploring the 

Potential of Generative AI in Shaping Engineering Education: Opportunities and 

Challenges,” J. Eng. Educ. Transform., vol. 37, no. IS2, pp. 439–445, Jan. 2024, doi: 

10.16920/jeet/2024/v37is2/24072. 

[32] B. Tanay, L. Arinze, S. Joshi, K. Davis, and J. Davis, “An Exploratory Study on Upper-

Level Computing Students’ Use of Large Language Models as Tools in a Semester-Long 

Project,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: 

ASEE Conferences, Jun. 2024, p. 46557. doi: 10.18260/1-2--46557. 

[33] D. Kim, A. Majdara, and W. Olson, “A Pilot Study Inquiring into the Impact of ChatGPT 

on Lab Report Writing in Introductory Engineering Labs,” Int. J. Technol. Educ., vol. 7, no. 

2, pp. 259–289, Mar. 2024, doi: 10.46328/ijte.691. 

[34] C. Camacho-Zuñiga, M. A. Rodea-Sánchez, O. O. López, and G. Zavala, “Generative AI 

Guidelines by/for Engineering Undergraduates,” in 2024 IEEE Global Engineering 

Education Conference (EDUCON), Kos Island, Greece: IEEE, May 2024, pp. 1–8. doi: 

10.1109/EDUCON60312.2024.10578870. 

[35] K. D. Wang, Z. Wu, L. Tufts, C. Wieman, S. Salehi, and N. Haber, “Scaffold or Crutch? 

Examining College Students’ Use and Views of Generative AI Tools for STEM Education,” 

in 2025 IEEE Global Engineering Education Conference (EDUCON), London, United 

Kingdom: IEEE, Apr. 2025, pp. 1–10. doi: 10.1109/EDUCON62633.2025.11016406. 

[36] P. M. Simelane and J. Kittur, “Use of Generative Artificial Intelligence in Teaching and 

Learning: Engineering Instructors’ Perspectives,” Comput. Appl. Eng. Educ., vol. 33, no. 1, 

p. e22813, Jan. 2025, doi: 10.1002/cae.22813. 

[37] Z. He, T. Nguyen, T. Miari, M. Aliasgari, S. Rafatirad, and H. Sayadi, “The AI 

Companion in Education: Analyzing the Pedagogical Potential of ChatGPT in Computer 

Science and Engineering,” in 2024 IEEE Global Engineering Education Conference 

(EDUCON), Kos Island, Greece: IEEE, May 2024, pp. 1–10. doi: 

10.1109/EDUCON60312.2024.10578820. 



[38] N. J. Van Eck and L. Waltman, “Software survey: VOSviewer, a computer program for 

bibliometric mapping,” Scientometrics, vol. 84, no. 2, pp. 523–538, Aug. 2010, doi: 

10.1007/s11192-009-0146-3. 

[39] D. Onatayo, A. Onososen, A. O. Oyediran, H. Oyediran, V. Arowoiya, and E. Onatayo, 

“Generative AI Applications in Architecture, Engineering, and Construction: Trends, 

Implications for Practice, Education & Imperatives for Upskilling—A Review,” Architecture, 

vol. 4, no. 4, pp. 877–902, Oct. 2024, doi: 10.3390/architecture4040046. 

  

Appendix: Corpus of Documents Included in the Bibliometric Analysis 

[1] S. Aggrawal and K. Dittman, “Preparing Engineers for the Future: Project Management for 

Developing Generative AI,” in 2023 Fall Mid Atlantic Conference: Meeting our students where 

they are and getting them where they need to be Proceedings, Ewing, New Jersey: ASEE 

Conferences, Oct. 2023, p. 45127. doi: 10.18260/1-2--45127. 

[2] J. Alberd, M. K. Pallikonda, and R. Manimaran, “The Future of Learning: Harnessing 

Generative AI for Enhanced Engineering Technology Education,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

48100. doi: 10.18260/1-2--48100. 

[3] A. AlRabah et al., “Data-Driven Insights into AI-Powered Learning: Analyzing Student 

Interactions with AI-bot in Engineering Education,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56204. 

doi: 10.18260/1-2--56204. 

[4] H. Alshayji, D. Workman, S. Dulam, L. Griggs, D. Zor, and C. Dancy, “Experiences with 

using an LLM-based Chatbot for a Multicultural Engineering Program Orientation 

(Experience),” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, 

Canada: ASEE Conferences, Jun. 2025, p. 56487. doi: 10.18260/1-2--56487. 

[5] M. Andalibi, H. Marriott, and O. Eren Ozsoy, “Investigating the Effects of ChatGPT on 

Student Learning in Programming Courses,” in 2024 ASEE PSW Conference Proceedings, Las 

Vegas, Nevada: ASEE Conferences, Apr. 2024, p. 46048. doi: 10.18260/1-2--46048. 

[6] E. Aref, “Team Dynamics and Conflict Resolution: Integrating Generative AI in Project-

Based Learning to Support Student Performance,” in 2024 ASEE Annual Conference & 

Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48074. doi: 

10.18260/1-2--48074. 

[7] B. M. Aucoin, Z. Zhang, and M. Dodd, “Exploration of Career and Ethical Challenges of 

Analytics and Generative Artificial Intelligence in an Engineering Leadership Course,” in 2024 

ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 

2024, p. 47393. doi: 10.18260/1-2--47393. 

[8] K. Baltaci, M. Herrmann, and A. Turkmen, “Integrating Artificial Intelligence into Electrical 

Engineering Education: A Paradigm Shift in Teaching and Learning,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

47644. doi: 10.18260/1-2--47644. 

https://doi.org/10.18260/1-2--45127
https://doi.org/10.18260/1-2--48100
https://doi.org/10.18260/1-2--56204
https://doi.org/10.18260/1-2--56487
https://doi.org/10.18260/1-2--46048
https://doi.org/10.18260/1-2--48074
https://doi.org/10.18260/1-2--47393
https://doi.org/10.18260/1-2--47644


[9] C. Bego et al., “Working Towards GenAI Literacy: Assessing First-Year Engineering 

Students’ Attitudes towards, Trust in, and Ethical Opinions of ChatGPT,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

48555. doi: 10.18260/1-2--48555. 

[10] L. Borchard, A. Janssen, and W. Tsai, “Creating Artificial Intelligence (AI) Literacy 

Learning Outcomes for a Quantitative Experimentation Laboratory Course,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 56164. doi: 10.18260/1-2--56164. 

[11] H. Brown and R. Ebadi, “GPThermo: An In-House Generative Artificial Intelligence Tutor 

for Thermodynamics,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, 

Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56669. doi: 10.18260/1-2--56669. 

[12] K. Calabro, C. Hamel, and J. Cocker, “Full Paper: Exploring the Impact of ChatGPT on a 

First-Year Engineering Design Course,” in 14th Annual First-Year Engineering Experience 

(FYEE) Conference Proceedings, University of Tennessee in Knoxville, Tennessee: ASEE 

Conferences, Jul. 2023, p. 44826. doi: 10.18260/1-2--44826. 

[13] C. Camacho-Zuñiga, M. A. Rodea-Sánchez, O. O. López, and G. Zavala, “Generative AI 

Guidelines by/for Engineering Undergraduates,” in 2024 IEEE Global Engineering Education 

Conference (EDUCON), Kos Island, Greece: IEEE, May 2024, pp. 1–8. doi: 

10.1109/EDUCON60312.2024.10578870. 

[14] M. K. Camarillo, L. Lee, and C. Swan, “Student Perceptions of Artificial Intelligence and 

Relevance for Professional Preparation in Civil Engineering,” in 2024 ASEE Annual Conference 

& Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48014. doi: 

10.18260/1-2--48014. 

[15] A. Campbell, J. Phillips, and A. Kirkpatrick, “Evaluation of Current Generative AI Chatbots 

for Their Use in Structural Engineering Related Fields,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56461. 

doi: 10.18260/1-2--56461. 

[16] R. Carr and P. Cornwell, “Exploring the Effective Use of ChatGPT in a Sophomore-Level 

Dynamics Course,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, 

Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56528. doi: 10.18260/1-2--56528. 

[17] C. Cercone et al., “Leveraging AI-Generated Supplemental Videos to Enhance 

Undergraduate Engineering Education,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56923. 

doi: 10.18260/1-2--56923. 

[18] C. Chan et al., “Enhancing Chemical Process Control Education: A Self-Paced, AI-Assisted 

Approach to Strengthen ODE Modeling and Simulation Skills,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 56402. doi: 10.18260/1-2--56402. 

[19] A. Chau, C. Cratsley, and L. Nguyen, “Integrating AI Chatbot Development in Construction 

Engineering and Management Education,” in 2025 ASEE Annual Conference & 

https://doi.org/10.18260/1-2--48555
https://doi.org/10.18260/1-2--56164
https://doi.org/10.18260/1-2--56669
https://doi.org/10.18260/1-2--44826
https://doi.org/10.1109/EDUCON60312.2024.10578870
https://doi.org/10.18260/1-2--48014
https://doi.org/10.18260/1-2--56461
https://doi.org/10.18260/1-2--56528
https://doi.org/10.18260/1-2--56923
https://doi.org/10.18260/1-2--56402


Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56816. 

doi: 10.18260/1-2--56816. 

[20] B. Chen, D. Cochran, J. Nowak, and G. Wang, “Assessing ChatGPT 4o for AI-Assisted 

Problem Solving in Electric Circuits Teaching,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55467. 

doi: 10.18260/1-2--55467. 

[21] D. Cline, D. Zgonc, W. Vass, M. Butkus, M. Baideme, and B. Krueger, “A New ‘Age of 

Generative AI’ Paradigm for the Development and Management of Curricula in Undergraduate 

Environmental Engineering Programs,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55372. 

doi: 10.18260/1-2--55372. 

[22] J. Coder, J. Coder, and M. Maughmer, “Aerospace Engineering Education in the Era of 

Generative AI,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, 

Canada: ASEE Conferences, Jun. 2025, p. 57581. doi: 10.18260/1-2--57581. 

[23] S. Coffman-Wolph, A. Clark, J. Hylton, B. Lutz, and G. Mott, “Using Generative AI 

Prompts for Summative and Formative Feedback on Engineering Writing Assignments,” in 2025 

ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE 

Conferences, Jun. 2025, p. 57302. doi: 10.18260/1-2--57302. 

[24] A. Cortez and P. Schmelzenbach, “Integrating ChatGPT in an Introductory Engineering 

Undergraduate Course as a Tool for Feedback,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47646. doi: 10.18260/1-2--

47646. 

[25] E. Danahy, M. Vora, Y. M. Xu, and W. Church, “Full Paper: Supporting Students’ 

Educational Robotics Experiences through Generative AI Chatbots,” in 15th Annual First-Year 

Engineering Experience Conference (FYEE) Proceedings, Boston, Massachusetts: ASEE 

Conferences, Jul. 2024, p. 48604. doi: 10.18260/1-2--48604. 

[26] R. Das, T. Moratti, S. Gasper, and B. Morkos, “Generative AI as a Tool for Effective 

Problem Generation in Engineering,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56639. 

doi: 10.18260/1-2--56639. 

[27] S. Datta, “Using Generative Artificial Intelligence Tools in Software Engineering Courses,” 

in 2024 36th International Conference on Software Engineering Education and Training 

(CSEE&amp;T), Würzburg, Germany: IEEE, Jul. 2024, pp. 1–2. doi: 

10.1109/CSEET62301.2024.10663042. 

[28] D. Davis, N. Batrouny, and A. Yeaman, “Unfettered ChatGPT Access in First-Year 

Engineering: Student Usage & Perceptions,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 48202. doi: 10.18260/1-2--

48202. 

[29] Ps. Dhanasekaran, “Challenges in Integrating Artificial Intelligence (AI) into Engineering 

and Higher Education,” in 2025 Northeast Section Conference Proceedings, University of 

https://doi.org/10.18260/1-2--56816
https://doi.org/10.18260/1-2--55467
https://doi.org/10.18260/1-2--55372
https://doi.org/10.18260/1-2--57581
https://doi.org/10.18260/1-2--57302
https://doi.org/10.18260/1-2--47646
https://doi.org/10.18260/1-2--47646
https://doi.org/10.18260/1-2--48604
https://doi.org/10.18260/1-2--56639
https://doi.org/10.1109/CSEET62301.2024.10663042
https://doi.org/10.18260/1-2--48202
https://doi.org/10.18260/1-2--48202


Bridgeport, Bridgeport, CT: ASEE Conferences, Mar. 2025, p. 54988. doi: 10.18260/1-2-1139-

54988. 

[30] S. Elhouar and P. Nguyen, “An Investigation of the need to Incorporate Artificial 

Intelligence (AI) in Construction Curricula,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 57622. 

doi: 10.18260/1-2--57622. 

[31] N. Erdil, “Generative Artificial Intelligence in Industrial Engineering: Industry Applications 

and Educational Prospects,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56643. doi: 10.18260/1-2--56643. 

[32] N. Erdil, “Leveraging Student-AI Interaction to Evaluate Competence in Generative AI and 

Technical Domains in Industrial Engineering,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56932. 

doi: 10.18260/1-2--56932. 

[33] F. Farahmand and S. Mathapathi, “Integrating Generative AI Tools into the Capstone 

Course,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, 

Canada: ASEE Conferences, Jun. 2025, p. 56833. doi: 10.18260/1-2--56833. 

[34] U. Feldman and C. Cherry, “Equipping First-Year Engineering Students with Artificial 

Intelligence Literacy (AI-L): Implementation, Assessment, and Impact,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

47327. doi: 10.18260/1-2--47327. 

[35] J. Galos, M. Kivy, L. Grunenfelder, K. Nomura, and J. Saal, “A critical review of 

approaches to teaching artificial intelligence in undergraduate materials engineering,” in 2025 

ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE 

Conferences, Jun. 2025, p. 55354. doi: 10.18260/1-2--55354. 

[36] R. Gao, H. Merzdorf, X. Guo, S. Melhem, K. Shryock, and A. Srinivasa, “An Assessment of 

ChatGPT 4o’s Performance on Mechanical Engineering Concept Inventories,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 57602. doi: 10.18260/1-2--57602. 

[37] S. Ghosh, “ChatGPT as a Tool for Equitable Education in Engineering Classes,” in 2024 

ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 

2024, p. 48458. doi: 10.18260/1-2--48458. 

[38] S. Ghosh and S. Coppola, “Empowering Engineering Graduates to Contribute towards 

Designing Safer Generative AI Tools through an Ethics Course,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 56337. doi: 10.18260/1-2--56337. 

[39] G. Goodman, S. Bhunia, and P. Jamieson, “Benchmarking of LLM Based Generative AI for 

CSE Undergraduate Curriculum,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55501. doi: 10.18260/1-2--55501. 

https://doi.org/10.18260/1-2-1139-54988
https://doi.org/10.18260/1-2-1139-54988
https://doi.org/10.18260/1-2--57622
https://doi.org/10.18260/1-2--56643
https://doi.org/10.18260/1-2--56932
https://doi.org/10.18260/1-2--56833
https://doi.org/10.18260/1-2--47327
https://doi.org/10.18260/1-2--55354
https://doi.org/10.18260/1-2--57602
https://doi.org/10.18260/1-2--48458
https://doi.org/10.18260/1-2--56337
https://doi.org/10.18260/1-2--55501


[40] B. Gray and G. Fragoso-Diaz, “Comparing Feedback from AI and Human Instructor in an 

Engineering Economics Course,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56122. doi: 10.18260/1-2--56122. 

[41] J. A. Grimes and A. Barton, “Preparing for ChatGPT: Comparing Student Attitudes on 

Generative AI in Contrasting Class Instruction,” in 2024 South East Section Meeting 

Proceedings, Marietta, Georgia: ASEE Conferences, Mar. 2024, p. 45552. doi: 10.18260/1-2--

45552. 

[42] T. Haikal and R. Lightfoot, “Enhancing Education Through Thoughtful Integration of Large 

Language Models in Assigned Work,” in 2024 ASEE-GSW Proceedings, Canyon, Texas: ASEE 

Conferences, Mar. 2024, p. 45377. doi: 10.18260/1-2--45377. 

[43] G. Halada and L. Scarlatos, “The impact of alternative rhetoric and AI on inclusivity in 

STEM education,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, 

Quebec, Canada: ASEE Conferences, Jun. 2025, p. 57227. doi: 10.18260/1-2--57227. 

[44] H. Harris and J. Kittur, “Generative Artificial Intelligence in Undergraduate Engineering: A 

Systematic Literature Review,” in 2024 ASEE Annual Conference & Exposition Proceedings, 

Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47492. doi: 10.18260/1-2--47492. 

[45] A. Hassani, T. Daher, G. Trainin, and J. Wheeler, “Insights into Faculty’s use of Generative 

Artificial Intelligence systems in Engineering Classrooms.,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56806. 

doi: 10.18260/1-2--56806. 

[46] Z. He, T. Nguyen, T. Miari, M. Aliasgari, S. Rafatirad, and H. Sayadi, “The AI Companion 

in Education: Analyzing the Pedagogical Potential of ChatGPT in Computer Science and 

Engineering,” in 2024 IEEE Global Engineering Education Conference (EDUCON), Kos Island, 

Greece: IEEE, May 2024, pp. 1–10. doi: 10.1109/EDUCON60312.2024.10578820. 

[47] K. Hedges, “Artificial Intelligence (AI) Art Generators in the Architectural Design 

Curricula,” in 2023 ASEE Annual Conference & Exposition Proceedings, Baltimore, Maryland: 

ASEE Conferences, Jun. 2023, p. 42293. doi: 10.18260/1-2--42293. 

[48] A. S. Heredia, M. Del Pilar García-Chitiva, C. Camacho-Zúñiga, L. F. M. Mirabal, and P. 

Vázquez-Villegas, “Remediation of Mathematics Knowledge in Engineering Students Through 

an AI-Based Selfstudy Educational Intervention,” in 2025 IEEE Global Engineering Education 

Conference (EDUCON), London, United Kingdom: IEEE, Apr. 2025, pp. 1–8. doi: 

10.1109/EDUCON62633.2025.11016455. 

[49] B. K. Jaeger-Helton, “Intentional Infusion of Generative AI in a Human-Machine Systems 

Engineering Course: Assessment with Adoptable and Adaptable Strategies,” in 2025 Northeast 

Section Conference Proceedings, University of Bridgeport, Bridgeport, CT: ASEE Conferences, 

Mar. 2025, p. 54999. doi: 10.18260/1-2-1139-54999. 

[50] N. Jiang, W. Zhou, S. Hasanzadeh, and V. G. Duffy, “Application of Generative AI in Civil 

Engineering Education: A Systematic Review of Current Research and Future Directions,” CIB 

Conferences, vol. 1, no. 1, Jun. 2025, doi: 10.7771/3067-4883.1772. 

https://doi.org/10.18260/1-2--56122
https://doi.org/10.18260/1-2--45552
https://doi.org/10.18260/1-2--45552
https://doi.org/10.18260/1-2--45377
https://doi.org/10.18260/1-2--57227
https://doi.org/10.18260/1-2--47492
https://doi.org/10.18260/1-2--56806
https://doi.org/10.1109/EDUCON60312.2024.10578820
https://doi.org/10.18260/1-2--42293
https://doi.org/10.1109/EDUCON62633.2025.11016455
https://doi.org/10.18260/1-2-1139-54999
https://doi.org/10.7771/3067-4883.1772


[51] A. Johri, A. S. Katz, J. Qadir, and A. Hingle, “Generative artificial intelligence and 

engineering education,” J of Engineering Edu, vol. 112, no. 3, pp. 572–577, Jul. 2023, doi: 

10.1002/jee.20537. 

[52] N. Kellam, “Critical Consciousness, Equity, and Speculative Futures: Reframing AI as a 

Catalyst for Human Connection and Systemic Change in Engineering Education,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 56176. doi: 10.18260/1-2--56176. 

[53] A. Khalid and S. Adhikari, “Generative AI Tools in Teaching and Educational Research in 

Engineering,” in 2025 ASEE Southeast Conference Proceedings, Mississippi State University, 

Mississippi: ASEE Conferences, Mar. 2025, p. 54173. doi: 10.18260/1-2--54173. 

[54] A. Khalid and S. Adhikari, “Educators’ Perspectives on the use of Generative AI Tools in 

Teaching and Educational Research in Engineering,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56317. 

doi: 10.18260/1-2--56317. 

[55] K. Khatry and R. Samsami, “Engineering Education in the Era of Generative Artificial 

Intelligence (Gen AI): Current State and Future Directions,” in 2025 Northeast Section 

Conference Proceedings, University of Bridgeport, Bridgeport, CT: ASEE Conferences, Mar. 

2025, p. 54998. doi: 10.18260/1-2-119.1127-54998. 

[56] D. Kim, A. Majdara, and W. Olson, “A Pilot Study Inquiring into the Impact of ChatGPT on 

Lab Report Writing in Introductory Engineering Labs,” IJTE, vol. 7, no. 2, pp. 259–289, Mar. 

2024, doi: 10.46328/ijte.691. 

[57] D. Kim and C. Riley, “Exploring the Capability of Generative AI as an Engineering Lab 

Report Assessment Assisting Tool,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56525. 

doi: 10.18260/1-2--56525. 

[58] H. K. Kim et al., “ChatGPT and Me: Collaborative Creativity in a Group Brainstorming 

with Generative AI,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, 

Oregon: ASEE Conferences, Jun. 2024, p. 48457. doi: 10.18260/1-2--48457. 

[59] A. Lai and K. Karrobi, “Characterizing student adoption of generative AI in technical 

communication courses,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56084. doi: 10.18260/1-2--56084. 

[60] O. Lawanto, L. Ahlstrom, and K. Lawanto, “A Work-In-Progress: Unleashing the Power of 

AI in Senior Engineering Design Projects,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55414. 

doi: 10.18260/1-2--55414. 

[61] W. Li, Y. Hung, G. Altuger-Genc, S. Zhang, A. Tatoglu, and Z. Zhang, “Integrating AI/ML 

Learning in Senior Projects for Mechanical Engineering Technology Students,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 56818. doi: 10.18260/1-2--56818. 

https://doi.org/10.1002/jee.20537
https://doi.org/10.18260/1-2--56176
https://doi.org/10.18260/1-2--54173
https://doi.org/10.18260/1-2--56317
https://doi.org/10.18260/1-2-119.1127-54998
https://doi.org/10.46328/ijte.691
https://doi.org/10.18260/1-2--56525
https://doi.org/10.18260/1-2--48457
https://doi.org/10.18260/1-2--56084
https://doi.org/10.18260/1-2--55414
https://doi.org/10.18260/1-2--56818


[62] J. Lofton, “Re-Designing an Energy Systems Course with Generative AI,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 57097. doi: 10.18260/1-2--57097. 

[63] C. Long and B. Hodkinson, “Evaluating LLM Performance for Generation of Concept 

Assessment Questions and Individualized Student Feedback in Aerospace Engineering 

Sophomore Lab,” in 2025 Rocky Mountain Section Conference Proceedings, University of 

Colorado, Boulder, CO: ASEE Conferences, May 2025, p. 55220. doi: 10.18260/1-2-119.1128-

55220. 

[64] Y. Lukhmanov, A. Perveen, and M. Tsakalerou, “ChatGPT in Engineering Teaching & 

Learning: Student and Faculty Perspective,” in 2025 IEEE Global Engineering Education 

Conference (EDUCON), London, United Kingdom: IEEE, Apr. 2025, pp. 1–5. doi: 

10.1109/EDUCON62633.2025.11016423. 

[65] M. Lyons, E. Deitrick, and J. Ball, “Characterizing Computing Students’ Use of Generative 

AI,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE 

Conferences, Jun. 2024, p. 48453. doi: 10.18260/1-2--48453. 

[66] R. Manteufel, “Assessing the Impact of Artificial Intelligence on Undergraduate Mechanical 

Engineering Education,” in 2025 ASEE -GSW Annual Conference Proceedings, Arlington, TX, 

Texas: ASEE Conferences, Mar. 2025, p. 55029. doi: 10.18260/1-2--55029. 

[67] R. Manteufel and A. Karimi, “Student Use of ChatGPT to Write an Engineering Report,” in 

2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE 

Conferences, Jun. 2024, p. 48021. doi: 10.18260/1-2--48021. 

[68] R. McDonald, S. Indiogine, N. Lachaud, W. Lu, and M. A. Khokhar, “Perceptions on the 

Effectiveness of Using Generative AI and Voice Cloning to Aid in the Development of Online 

Course Materials,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, 

Quebec, Canada: ASEE Conferences, Jun. 2025, p. 57035. doi: 10.18260/1-2--57035. 

[69] A. Mowafy et al., “Automated Grading of Engineering Mechanics Assignments Using 

Large Language Models and Computer Vision: A Work in Progress,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 55492. doi: 10.18260/1-2--55492. 

[70] M. Murray et al., “A ‘snapshot’ of engineering practitioners views of ChatGPT-informing 

pedagogy in higher education,” European Journal of Engineering Education, pp. 1–26, Apr. 

2025, doi: 10.1080/03043797.2025.2492736. 

[71] M. Narayan and L. Saharan, “Reshaping Engineering Technology Education: Fostering 

Critical Thinking through Open-Ended Problems in the Era of Generative AI,” in 2024 ASEE 

Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, 

p. 47944. doi: 10.18260/1-2--47944. 

[72] P. Niksiar and D. Michalaka, “Generative Artificial Intelligence for Enhanced Engineering 

Education; Strengths, Challenges and Validation,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56642. 

doi: 10.18260/1-2--56642. 

https://doi.org/10.18260/1-2--57097
https://doi.org/10.18260/1-2-119.1128-55220
https://doi.org/10.18260/1-2-119.1128-55220
https://doi.org/10.1109/EDUCON62633.2025.11016423
https://doi.org/10.18260/1-2--48453
https://doi.org/10.18260/1-2--55029
https://doi.org/10.18260/1-2--48021
https://doi.org/10.18260/1-2--57035
https://doi.org/10.18260/1-2--55492
https://doi.org/10.1080/03043797.2025.2492736
https://doi.org/10.18260/1-2--47944
https://doi.org/10.18260/1-2--56642


[73] S. Onal, “Exploring the Potential Benefits and Risks of ChatGPT in Engineering 

Education,” in 2023 IL-IN Section Conference Proceedings, Edwardsville, IL: ASEE 

Conferences, Dec. 2023, p. 45100. doi: 10.18260/1-2-118-45100. 

[74] D. Onatayo, A. Onososen, A. O. Oyediran, H. Oyediran, V. Arowoiya, and E. Onatayo, 

“Generative AI Applications in Architecture, Engineering, and Construction: Trends, 

Implications for Practice, Education & Imperatives for Upskilling—A Review,” Architecture, 

vol. 4, no. 4, pp. 877–902, Oct. 2024, doi: 10.3390/architecture4040046. 

[75] J. A. Ovi, G. Fierro, and C. E. Smith, “Assessing Student Adoption of Generative Artificial 

Intelligence across Engineering Education from 2023 to 2024,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 55471. doi: 10.18260/1-2--55471. 

[76] P. Parker, F. Paige, and M. Sewell, “Professional Preparation of Students for the Integration 

of AI into the Practice of Civil and Environmental Engineering,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 57075. doi: 10.18260/1-2--57075. 

[77] P. Paul and C. Variawa, “A Framework for Understanding the Role of Generative AI in 

Engineering Education: A Literature Review,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55366. 

doi: 10.18260/1-2--55366. 

[78] S. Peuker, “Evaluation of the Utilization of Generative Artificial Intelligence Tools among 

First-Year Mechanical Engineering Students,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47363. doi: 10.18260/1-2--

47363. 

[79] V. Plevris, “A Glimpse into the Future of Civil Engineering Education: The New Era of 

Artificial Intelligence, Machine Learning, and Large Language Models,” J. Civ. Eng. Educ., vol. 

151, no. 2, p. 02525001, Apr. 2025, doi: 10.1061/JCEECD.EIENG-2193. 

[80] M. Rezvani Rad and J. Davis, “Exploring Student Perceptions of Learning Experience in 

Fundamental Mechanics Courses Enhanced by ChatGPT,” in 2024 ASEE Annual Conference & 

Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47426. doi: 

10.18260/1-2--47426. 

[81] M. Rezvani Rad and J. Davis, “Leveraging ChatGPT 4.0’s Image Processing Feature for 

Enhanced Problem-Solving Support in Mechanical Engineering Courses,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 56924. doi: 10.18260/1-2--56924. 

[82] E. Rivera, C. Calle Müller, R. Rahat, and M. ElZomor, “Empowering Future Construction 

Professionals by Integrating Artificial Intelligence in Construction-Management Education and 

Fostering Industry Collaboration,” in 2024 ASEE Annual Conference & Exposition Proceedings, 

Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47247. doi: 10.18260/1-2--47247. 

[83] C. Rogers, C. La Place, and S. Jordan, “The Educational Advantages/Disadvantages of 

ChatGPT in Relation to Engineering Classes,” in 2024 ASEE PSW Conference Proceedings, Las 

Vegas, Nevada: ASEE Conferences, Apr. 2024, p. 46061. doi: 10.18260/1-2--46061. 

https://doi.org/10.18260/1-2-118-45100
https://doi.org/10.3390/architecture4040046
https://doi.org/10.18260/1-2--55471
https://doi.org/10.18260/1-2--57075
https://doi.org/10.18260/1-2--55366
https://doi.org/10.18260/1-2--47363
https://doi.org/10.18260/1-2--47363
https://doi.org/10.1061/JCEECD.EIENG-2193
https://doi.org/10.18260/1-2--47426
https://doi.org/10.18260/1-2--56924
https://doi.org/10.18260/1-2--47247
https://doi.org/10.18260/1-2--46061


[84] O. Ryan, K. Drinkwater, S. Sajadi, and M. Huerta, “Understanding First-Year Engineering 

Students’ Perceptions of AI-Generated Performance Feedback Reviews,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 57735. doi: 10.18260/1-2--57735. 

[85] M. Sajawal and J. Kittur, “Design and Development of Survey Instrument to Measure 

Engineering Students’ Perspectives on the Use of ChatGPT,” in 2024 ASEE Annual Conference 

& Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47120. doi: 

10.18260/1-2--47120. 

[86] M. Sajawal and J. Kittur, “Examining Students’ Beliefs on the Use of ChatGPT in 

Engineering,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: 

ASEE Conferences, Jun. 2024, p. 47373. doi: 10.18260/1-2--47373. 

[87] M. Sajawal and J. Kittur, “Factors Influencing Engineering Students’ Perceptions on the Use 

of ChatGPT,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: 

ASEE Conferences, Jun. 2024, p. 47453. doi: 10.18260/1-2--47453. 

[88] M. N. Sakib, M. Manzo, and R. Yalamanchili, “Navigating the Impact of AI in Engineering 

Education: Enhancing Learning Outcomes and Addressing Ethical and Assessment Challenges,” 

in 2025 ASEE -GSW Annual Conference Proceedings, Arlington, TX, Texas: ASEE Conferences, 

Mar. 2025, p. 55069. doi: 10.18260/1-2--55069. 

[89] G. Sayeg-Sánchez and M. X. Rodriguez-Paz, “Use of Game-Based Learning with ChatGPT 

to Improve Mathematical Modeling Competences in First-Year Engineering Students,” in 2024 

ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 

2024, p. 48216. doi: 10.18260/1-2--48216. 

[90] P. M. Simelane and J. Kittur, “Use of Generative Artificial Intelligence in Teaching and 

Learning: Engineering Instructors’ Perspectives,” Comp Applic In Engineering, vol. 33, no. 1, p. 

e22813, Jan. 2025, doi: 10.1002/cae.22813. 

[91] L. Singelmann, J. Elliott, Y. Wang, and J. Swanson, “Student, Faculty, and Industry 

Perceptions about Generative AI’s Capabilities to Perform Specific Tasks,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 57701. doi: 10.18260/1-2--57701. 

[92] V. Siruvallur Vasudevan, S. Archer, and J. Butcher, “Exploring the Efficacy of Generative 

AI and ChatGPT in BME Instructional Labs: A Case Study on GABA Receptors and Synaptic 

Potentials,” in 2025 ASEE Annual Conference & Exposition Proceedings, Montreal, Quebec, 

Canada: ASEE Conferences, Jun. 2025, p. 56529. doi: 10.18260/1-2--56529. 

[93] A. L. Starling and E. Tian, “GIFTS: Integrating Generative AI into First-Year Engineering 

Education: From Knowledge Acquisition and Arduino Projects to Defining Accessibility 

Problems and Solutions,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 56653. doi: 10.18260/1-2--56653. 

[94] J. Steffens and C. Pezeshki, “Generative AI and the Protégé Effect in the Classroom,” in 

2025 PNW Section Annual Meeting Proceedings, University of Idaho, Moscow, ID: ASEE 

Conferences, Apr. 2025, p. 55211. doi: 10.18260/1-2-1153-55211. 

https://doi.org/10.18260/1-2--57735
https://doi.org/10.18260/1-2--47120
https://doi.org/10.18260/1-2--47373
https://doi.org/10.18260/1-2--47453
https://doi.org/10.18260/1-2--55069
https://doi.org/10.18260/1-2--48216
https://doi.org/10.1002/cae.22813
https://doi.org/10.18260/1-2--57701
https://doi.org/10.18260/1-2--56529
https://doi.org/10.18260/1-2--56653
https://doi.org/10.18260/1-2-1153-55211


[95] R. Subramanian and S. Vidalis, “Artificial Intelligence tools: Boon to Engineering 

Education or a threat?,” in 2023 Fall Mid Atlantic Conference: Meeting our students where they 

are and getting them where they need to be Proceedings, Ewing, New Jersey: ASEE 

Conferences, Oct. 2023, p. 45116. doi: 10.18260/1-2--45116. 

[96] M. Takara, F. Ozis, and A. Connell Pensky, “Harnessing the Power of GenAI: A New Era 

for Data Science Education for Civil and Environmental Engineering,” in 2025 ASEE Annual 

Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 

2025, p. 56684. doi: 10.18260/1-2--56684. 

[97] B. Tanay, L. Arinze, S. Joshi, K. Davis, and J. Davis, “An Exploratory Study on Upper-

Level Computing Students’ Use of Large Language Models as Tools in a Semester-Long 

Project,” in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE 

Conferences, Jun. 2024, p. 46557. doi: 10.18260/1-2--46557. 

[98] R. Uhlig, S. Jawad, P. Zamora, and E. Niven, “Ethical Use of Generative AI in Engineering: 

Assessing Students and Preventing Them from Cheating Themselves,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

47339. doi: 10.18260/1-2--47339. 

[99] S. Vidalis, R. Subramanian, and F. Najafi, “Revolutionizing Engineering Education: The 

Impact of AI Tools on Student Learning,” in 2024 ASEE Annual Conference & Exposition 

Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 47950. doi: 10.18260/1-2--

47950. 

[100] G. Vinod, A. Godwin, and T. Franklin, “Exploring the Evolution of Graduate Engineering 

Student Identity-Based Motivations as They Conduct AI Engineering Research,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 56532. doi: 10.18260/1-2--56532. 

[101] M. Vora and E. Danahy, “A Student Classification and Characterization Model of 

Generative AI Use in First-Year Engineering Design,” in 2025 ASEE Annual Conference & 

Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55398. 

doi: 10.18260/1-2--55398. 

[102] C. Walker, “Redefining Engineering Literacy with Generative AI: Impacts and 

Implications for Diverse Languages and Expertise in Engineering Education,” in 2024 ASEE 

Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, 

p. 47925. doi: 10.18260/1-2--47925. 

[103] C. Walker, M. Krupansky, R. Fowler, K. Alfano, and C. Hart, “Being and Becoming an 

Engineer: How Generative AI Shapes Undergraduate Engineering Education,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 55500. doi: 10.18260/1-2--55500. 

[104] K. D. Wang, Z. Wu, L. Tufts, C. Wieman, S. Salehi, and N. Haber, “Scaffold or Crutch? 

Examining College Students’ Use and Views of Generative AI Tools for STEM Education,” in 

2025 IEEE Global Engineering Education Conference (EDUCON), London, United Kingdom: 

IEEE, Apr. 2025, pp. 1–10. doi: 10.1109/EDUCON62633.2025.11016406. 

https://doi.org/10.18260/1-2--45116
https://doi.org/10.18260/1-2--56684
https://doi.org/10.18260/1-2--46557
https://doi.org/10.18260/1-2--47339
https://doi.org/10.18260/1-2--47950
https://doi.org/10.18260/1-2--47950
https://doi.org/10.18260/1-2--56532
https://doi.org/10.18260/1-2--55398
https://doi.org/10.18260/1-2--47925
https://doi.org/10.18260/1-2--55500
https://doi.org/10.1109/EDUCON62633.2025.11016406


[105] L. White, T. Balart, K. Shryock, and K. Watson, “Understanding Faculty and Student 

perceptions of ChatGPT,” in 2024 ASEE-GSW Proceedings, Canyon, Texas: ASEE Conferences, 

Mar. 2024, p. 45402. doi: 10.18260/1-2--45402. 

[106] L. Whitman, K. Mann, A. Kanekar, A. Baker, and S. Pidugu, “A Pilot Study of the Use and 

Attitudes Toward Large Language Models Across Academic Disciplines,” in 2024 ASEE Annual 

Conference & Exposition Proceedings, Portland, Oregon: ASEE Conferences, Jun. 2024, p. 

46474. doi: 10.18260/1-2--46474. 

[107] S. Wilkerson, Y. Teixeira Gomes De Melo, T. Schwartz, and D. Zeller, “A Student led 

Artificial Intelligence Forum,” in 2025 ASEE Annual Conference & Exposition Proceedings, 

Montreal, Quebec, Canada: ASEE Conferences, Jun. 2025, p. 55399. doi: 10.18260/1-2--55399. 

[108] S. E. Wilson, “Motivating Learning in the Face of Generative Artificial Intelligence,” in 

2023 ASEE Midwest Section Conference Proceedings, University of Nebraska-Lincoln, Lincoln, 

Nebraska: ASEE Conferences, Jul. 2024, p. 46357. doi: 10.18260/1-2-1139-46357. 

[109] J. Wyszynski, D. DeFrancisis, D. Pabst, L. Dosse, and M. Barry, “ACE up your Sleeve: An 

Analysis of Student Generative AI Usage in an Engineering Statics Course,” in 2025 ASEE 

Annual Conference & Exposition Proceedings, Montreal, Quebec, Canada: ASEE Conferences, 

Jun. 2025, p. 55423. doi: 10.18260/1-2--55423. 

[110] Y. M. Xu, E. Danahy, and W. Church, “Re-Design Introductory Engineering Course for 

Tinkering with Generative AI and the Shifts in Students’ Perceptions of Using AI for Learning,” 

in 2024 ASEE Annual Conference & Exposition Proceedings, Portland, Oregon: ASEE 

Conferences, Jun. 2024, p. 47918. doi: 10.18260/1-2--47918. 

[111] K. Yelamarthi, R. Dandu, M. Rao, V. P. Yanambaka, and S. Mahajan, “Exploring the 

Potential of Generative AI in Shaping Engineering Education: Opportunities and Challenges,” 

JEET, vol. 37, no. IS2, pp. 439–445, Jan. 2024, doi: 10.16920/jeet/2024/v37is2/24072. 

 

https://doi.org/10.18260/1-2--45402
https://doi.org/10.18260/1-2--46474
https://doi.org/10.18260/1-2--55399
https://doi.org/10.18260/1-2-1139-46357
https://doi.org/10.18260/1-2--55423
https://doi.org/10.18260/1-2--47918
https://doi.org/10.16920/jeet/2024/v37is2/24072

