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AI in Construction Education Programs: Addressing Accessibility 
and Reliability through a Comparative Case Study 

 

Introduction 

Artificial Intelligence (AI) can be understood as a general-purpose technology (GPT). GPT is a 
term created by researchers from the field of economics to define technologies that greatly 
change our personal and professional lives [1]. GPTs are disruptive technologies with broad 
applications and that foster changes across a wide range of fields [2]. Previous research indicates 
that over time, AI could be as disruptive as key technologies in human history, such as the steam 
engine and computers [3]. Therefore, AI has the potential to change and improve human 
productivity in many sectors, including construction and construction education [4], [5]. 

One key student learning outcome for related undergraduate programs is to provide students with 
applied knowledge in technology that can assist them with the management of the construction 
process [6]. Therefore, preparing students for an AI-embedded future is key for their professional 
success [7]. Yet, many programs still face challenges in the use and teaching of AI in 
construction. In a recent survey of construction educators from the United States and abroad, 
results showed that efforts to integrate AI into teaching of construction education is still low, 
even though instructors’ awareness of the topic is not low [5].  

AI in construction education is a trending topic, as is AI in higher education in general. Several 
research papers acknowledge the importance and the benefits of teaching with and about AI in 
higher education, while others highlight competencies necessary for the future of AI in industry 
[8], [9], [10]. While the benefits seem vast, previous research also has raised concerns related to 
ethics, curriculum integration, infrastructure accessibility, tool cost, and instructor training in the 
adoption of AI in higher education [8], [9], [11]. 

The main objective of this work in progress paper is to add to the discussion of implementing 
Artificial Intelligence in higher education, construction-related programs, focusing specifically 
on identifying challenges related to its access and reliability. In this paper, the use of AI will be 
delimited to AI-powered chatbots, such as ChatGPT, Perplexity, Claude and Gemini. Given that 
construction-related content is highly technical and location based, it is unclear how reliable 
these tools would be to support student learning. Moreover, it is also unclear how instructors can 
effectively integrate these tools to support students learning, when considering tool accessibility. 
For example, should students use third-party tools or should tools be provided by their 
institution? Who will be responsible for the costs associated with accessing and maintaining 
these tools? Who should be instructing students about how to effectively use these tools? Could 
AI-chatbots be used to responsibly improve content accessibility for higher education students? 



To address this gap, the present paper starts with a scoping review of key challenges for the 
adoption of AI-chatbots in higher education programs, focusing specifically on construction and 
civil engineering programs, including ethics, curriculum integration, infrastructure accessibility, 
tool cost considerations, and instructor training. Ethics related to academic dishonesty and 
plagiarism will not be included in this review because these are not the focus of the present 
study. Moreover, previous research on these issues is considerable. For examples, see Khalil and 
Er [12], and Lund et al. [13].  

Following, we use a comparative case study of challenges related to the future application of an 
AI-based conversational agent in three classes across two institutions of higher education – one 
in north and one in South America. Instructors from these three courses provide feedback on the 
creation and evaluate their planned AI-embedded technology against the accessibility and 
reliability concerns identified through the scoping review. Our findings will stress considerations 
for the future application of AI in support of student learning by construction programs.  

Methodology 

This paper utilizes a 2-phase, sequential approach. In Phase 1, we performed a scoping review 
using Scopus to identify literature that could address concerns and considerations in the use of 
AI-chatbot related to access and reliability. The goal of the scoping review was to identify 
concerns and considerations that inform guiding questions for Phase 2. 

The research team chose Scopus as the database of choice for the initial search. The following is 
a list of keywords used to search title, abstract and keywords: (“AI chatbots” OR (“AI” AND 
“conversational agents”) OR (“AI” AND “virtual tutor”) OR “LLM” OR “AI agent”) AND ( 
“higher education” OR “undergraduate education” OR “graduate education”) AND ( 
“accessibility” OR “inclusive education” OR “reliability” OR “trust” OR “content availability”). 
We also have removed any documents with undefined authors and limited our search to English 
language, journal, review and conference articles. This initial search yielded 205 documents. 
Following, three steps of screening were performed. First, the documents’ titles were screened 
for suitability, resulting in 82 documents. We note several titles excluded in this step because 
they were related to patient education in the medical field. Secondly, the remaining 82 
documents’ abstracts were reviewed to remove those unrelated to undergraduate education, 
conversational agents and adoption challenges, resulting in 53 documents. Finally, the remaining 
documents had their full text assessed for fit to the study’s objectives, during which we removed 
14 for only containing minor notes on accessibility and reliability issues, 8 for focusing mainly 
on adoption issues, 3 for lacking quality or results information, and 7 for other various reasons. 
The research team could not access one of the full papers, which was then excluded from the 
analysis. Figure 1 summarizes the steps in the data collection. 



 

Figure 1. Flowchart of scoping review data collection and analysis 

The final set of 20 papers were used for analysis. First, a brief bibliometric review is performed, 
providing frequencies for type of paper, field, year of publication, and citations. Following, 
qualitative analysis was performed on the 20 papers, identifying emerging accessibility and 
reliability challenges and suggestions, and then grouping them into major themes for reporting. 
For this qualitative analysis, only results and discussion sections were analyzed. The results from 
Phase 1 also informed the creation of a questionnaire that was reviewed by all authors. 

In Phase 2, the three authors of the paper provide an independently written reflection, utilizing 
the developed questionnaire for guidance. The reflections provide an overview on the adoption 
of AI-chatbots in different construction related courses using a multiple-case study approach. The 
reflections were guided by questions formulated as a result of Phase 1. Findings were then 
compiled and coded for emerging themes by one author. The major themes were then discussed 
with all authors until a consensus was reached.  

We acknowledge that our approach may contain biases that may limit the generalization of our 
findings. However, our purpose with this work in progress study is to raise the discussion about 
responsible and meaningful adoption of artificial intelligence into construction higher education 
courses. Moreover, we collect reflections from three instructors at two different higher education 
institutions in two different countries, mitigating some of the limitations in case-study 
methodology. By connecting reflections and previous research, we aim to be better able to 
evaluate student impact in the future. 



Results of Scoping Review 

Twenty papers were selected for analysis. Growth was trending upward for the first three years 
since 2023 (n2023=4, n2024=4), with a dramatic increase in numbers in 2025 (n= 12), which was 
only considered until mid-October. The country with most author affiliations per paper is the 
United States (n=4), followed by United Kingdom, China and United Arab Emirates (each with 
n=3). A series of other 31 countries are represented in authors’ affiliations in either one or two 
publications, showing how AI chatbots in education represents worldwide interest. 

Moreover, 16 papers are journal articles, while four were published in conference proceedings. 
Even though all selected papers were from the past four years, some of them already have high 
citation counts (see Table 1), making the average set have approximately 58 citations per paper. 
Most of the analyzed papers utilized a review methodology (n=7), followed by survey or quasi-
experiments (n=4 each), and interviews. One study utilized a collective writing methodology 
with a panel of experts, and another one utilized a review methodology process (AHP) with 
expert validation. 

Table 1. Top 5 most cited articles as of November 2025 
Paper Number of Citations 

Rasul et al. [14] 401 
Dempere et al. [15] 274 

Kim et al. [16] 116 
Ding et al. [17] 108 
Williams [18] 89 

There were no papers related to construction or civil engineering education among the sample. In 
fact, most papers (n=14) were either general to higher education or used sample from a wide 
range of academic fields. Two papers were related to English, one as a foreign language [19] and 
one in academic writing [16]. Four were related to science, technology, engineering and 
mathematics (STEM) education, including one on physics [17], one in electrical engineering 
[20], one in general STEM [21] and one with a mixed sample of engineering and business 
students and faculty [22]. 

Co-occurrence analysis with the top 25 merged authors’ and index keywords resulted in three 
clusters (Figure 2). Cluster (i) focuses on ethical, legal, and decision-making issues associated 
with artificial intelligence, indicating a regulatory and normative focus. Cluster (ii) location is 
central and relates to generative artificial intelligence, in which generative AI and chatbots act as 
articulating elements. Finally, cluster (iii) represents research foci of AI in higher education, 
including research on students, faculty, assessment, curriculum, and the integration of AI into 
educational practices. The central position of generative AI indicates its integrating role across 
different themes, while also revealing weak integration between the ethical-regulatory and 
educational clusters, highlighting significant gaps in the systematic legal and ethical foundations 
of AI applications in education. In summary, the results suggest that the advancement of 
applications in higher education has occurred in a disconnected manner between pedagogical 



innovations and responsible regulation and decision-making.

 
Figure 2. Co-occurrence network analysis for top 40 keywords 

Following, we present the results from the thematic analysis. First, we describe the major 
challenges found in the articles and then make suggestions from papers to address some of these 
limitations. We note that, despite excluding papers solely focused on AI and academic dishonesty 
and plagiarism, we still identified a theme related to this topic, highlighting its importance for 
instructors considering integrating AI into their teaching and assessment procedures. 

Four major themes related to reliability and accessibility challenges were found within the 20 
analyzed papers. These challenges relate to technology adoption, cognitive development, ethics 
and dehumanization. Each of these had subthemes which are included in table 2 and Figure 3. 

Table 2. Emerging themes and subthemes for challenges (n=20) 
Major Themes (frequency) Subthemes (frequency) 

Cognitive development (n=18) 

Overreliance (n=16) 
Incorrect or incomplete answers (n=15) 

Reduced critical thinking (n=13) 
Reduced originality and creativity (n=7) 

Ethics (n=17) 

Other (including general) ethical concerns (n=14) 
Privacy and security concerns (n=12) 

Algorithmic biases (n=11) 
Plagiarism and academic dishonesty (n=11) 

Adoption (n=16) 

Uneven access to technology and infrastructure (n=11) 
Lack of formal training (n=10) 

Frustration during chatbot interaction (n=5) 
Cultural resistance to change (n=1) 

Dehumanization (n=13) 

Lack of human interaction/social skills (n=9) 
Devaluation of teaching roles (n=5) 
Reduced teacher-student trust (n=3) 

Lack of pedagogy (n=1) 



 
Figure 3. AI-chatbot challenges emerging themes distribution 

Challenges related to cognitive development are the risk of overreliance, mentioned by 16 
analyzed papers. Issues of overreliance were brought up by multiple data points, including 
students, instructors, researchers and review papers [17], [23], [24], [25]. Moreover, previous 
research by Bozkurt et al. [24] highlights that overreliance on AI-based chatbots can lead to 
vulnerabilities that can be exploited by malicious agents. The same authors caution that 
overreliance may lead to reduced human agency, as more decisions are delegated to AI-chatbots. 
Additional concerns arise from students’ compulsive use of AI-chatbots, which could lead to 
emotional issues [23]. This subtheme is particularly concerning when combined with incorrect or 
incomplete answers and reduced critical thinking, as some students cannot catch chatbots’ 
mistakes. 

Mentioned by 15 papers, incorrect or incomplete answers are a frequent concern. These errors 
are known as hallucinations, and although improvements are constantly being made to refine 
models and reduce hallucinations, students are particularly at risk because they might not be able 
to catch the mistake [17], [26]. When students are not able to identify issues in chatbot’s answers, 
they may inadvertently contribute to the spread of misinformation [24], [27] or even sabotage 
their own learning by propagating misconceptions  [17], [18], [19]. Risk of learning 
complications can be seen in the study by Ding et al. [17] during which participants interacted 
with AI-chatbots and, during the interaction (through a conversation) the bot changed correct to 
incorrect answers. 

Another concern of 13 papers relates to reduced critical thinking. Abdallah et al. [23] mentioned 
that the use of AI-chatbots lowers the cognitive load in students, which may be a good thing, 
however it seems this reduction is at the cost of reasoning and argumentation. The overuse of AI-
chatbots may lead to shallow reasoning, because the models usually do not provide deep 
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reasoning themselves, and issues when problem solving or using higher-order skills, such as 
synthesizing, evaluating and creating with information [19], [24], [25], [27], [28]. 

In addition to reduced cognitive development, seven papers mentioned that use of AI-chatbots 
may risk reducing human’s creativity and originality. This risk is because usually these 
developable skills require higher-order thinking and deep reasoning, and by outsourcing the 
creative process to AI-systems, our students do not get to learn, practice, and grow their skills 
[24]. Moreover, despite our thoughts of generative AI as an endless source of content, the models 
are still based on statistical analysis, therefore Bozurt et al. [24] warn about the risk of creating 
“echo chambers,” in which new content may be overlook by more mainstream information. This 
concern is echoed by Kim et al. [16] when analyzing the use of AI-chatbots for writing. In their 
discussion, they highlight the issue of AI-chatbots converging in writing styles, therefore 
students losing their individuality. 

Fourteen papers mentioned general ethical concerns in the use of AI-chatbots for learning. 
Within this theme, eight papers mentioned ethical concerns, without further development, while 
seven papers mentioned insufficient oversight over models by developers, institutions and 
instructors [16], [24], two mentioned the concentration of power in few private companies [24], 
[25], and sustainable and environmental impacts related to resources for increased infrastructure 
demands [24]. 

Following these general concerns, twelve papers mentioned issues with data privacy (especially 
students) and security [23], [24], [27], [29]. Security concerns included data collection on users, 
including material submitted to the chatbot, which can lead to increased sense of surveillance 
and the risk of using data to impersonate students and instructors for malicious activities, such as 
phishing attacks [18], [19], [24], [30]. 

Ethical concerns related to algorithmic bias were mentioned in 11 papers. Algorithmic bias is 
when models may perpetuate existing biases from training data [14], [24], [27], [31]. This code 
also includes concerns related to reducing cultural (and individual) differences, especially when 
cultural context is non-western or is from marginalized or minority populations [16], [18], [24]. 
Western context was largely used for training of the more well-known AI-chatbots [19], [24]. 

Eleven papers mentioned concerns about plagiarism and academic dishonesty. This dishonesty is 
mainly concerning when students submit unrevised AI-chatbot answers as their own [23], [24]. 
This trend may raise issues into the fairness of assessments, because some students may use AI, 
while others may not [14], [24]. In addition to academic dishonesty, other issues covered within 
this code are plagiarism, meaning the submission of student work without proper credit to 
sources [24], [27]. This level of dishonesty is concerning because Kamoun et al.’s [22] results 
show that over 50% of surveyed students indicated they do not perceive using ChatGPT without 
the proper attribution in their assignments as plagiarism. 



In terms of adoption challenges, the most frequently mentioned challenge was uneven access, 
mentioned in eleven documents. This disparity is particularly concerning in regions that have 
unequal resource access [23], [24], [27]. Additionally, access to infrastructure may influence 
students’ ability to use AI-chatbots. For example, Kouam and Muchowe [32] raise the concern 
about lack of internet access in certain areas of Zimbabwe, that can affect reliable use of AI-
chatbots. Moreover, access may be expensive, when not provided by the institution to all 
students, and can exacerbate inequity in learning and digital divide [14], [21], [31], [32]. 

Following, lack of training was mentioned in half of the analyzed papers (n=10). This 
shortcoming includes lack of training by students and instructors [23], which hinder their ability 
to effectively interact with the tool for proper learning (and course design) [19], [24], [29], [30], 
[31].  

Additionally, under adoption challenges, we highlight five papers that mentioned student 
frustration during AI-chatbot interactions, and one paper mentioned cultural resistance to change 
(mainly from educators and institutions) [31]. Student frustration occurred mainly when the 
chatbot failed to understand students’ needs, produced inaccurate (or nonsensical), or overly 
lengthy and convoluted answers [20], [23], [26]. 

Finally, dehumanization was mentioned by 13 papers. Within this theme, nine papers identified 
concerns due to the lack of human interaction, which could hinder students’ social and 
interpersonal skills [16], [23], [24], [32] and increase students loneliness [29]. An additional five 
papers mentioned that the increase in use of AI-chatbots may also lead to a devaluation of the 
teaching profession and roles [24], [25], [31]. Moreover, the pervasive use of AI-chatbots in 
education may lead to an erosion of teacher-student trust, as well as institutional trust in the 
educational process (n=3) [14], [31], [33]. Finally, Kim et al. [16] mentioned that AI-chatbots do 
not have the ability to reproduce the teaching process, including planning and evaluating student 
learning. 

In addition to challenges, many of the papers (n=18) provided suggestions to address the 
challenges mentioned previously. Seven major themes were identified from the papers and can 
be found in table 3. 

Table 3. Emerging themes and subthemes for suggestions (n=18) 
Major Themes Frequency 

AI-Literacy training 15 
Modified learning strategies 12 

Clear usage guidelines 8 
Measures to increase access equity 8 

Install security risk mitigation strategies 6 
Plagiarism detection 5 

Others 4 
 



First, addressing not only lack of training but challenges related to reduced cognitive 
development, is AI-literacy training (n=15). This category includes formal training and 
awareness campaigns that ensure the sustainability of training. Training should help students use 
tools meaningfully for their learning, while minimizing issues of plagiarism and academic 
dishonesty and can also assist instructors in effectively integrating AI-chatbots in their course 
design [14], [23], [27], [30]. Moreover, training should help students and instructors understand 
how AI large language models work, so students are better equipped to handle (and hopefully 
mitigate) potential algorithmic biases [25], [27], [31]. 

As mentioned in the previous emerging theme, AI-chatbot integration in the learning process will 
likely require the modification of learning and assessment strategies (n=12). These strategies 
included building assignments that require higher-order thinking skills [23], evaluating pilot 
initiatives [27], using AI-chatbots as teachable agents [16] and including more oral presentations 
[18]. These approaches will require institutions to facilitate the collaboration and exchange of 
ideas between instructors about AI-chatbot integration [28].  

To address uneven access to tools and infrastructure, eight papers mentioned the need for 
institutions to step up their measures to increase equitable access to technology (n=8). This 
access includes campus-wide licenses [23], [32] and LLM-learning management system (LMS) 
integration [14], [30]. Developers could also assist by creating offline capable tools and voice-
based chatbots, which minimize internet usage [19]. 

Institutions and instructors should also provide clear usage guidelines for students (n=8). These 
guidelines should include clarifying expectations for how to use chatbot provided information in 
academic assignments [27]. But also, these guidelines should focus on encouraging the use of 
AI-chatbots, rather than focusing on restricting it [32]. 

Additional suggestions included installing security measures (n=6) to reduce the risk of privacy 
breaches and copyright infringement [15], [18], [27], [31]. Five additional papers mentioned the 
need to improve plagiarism detection through software and also remote proctoring platforms 
[15], [18], [23], [27], [31]. Other suggestions (n=4) made included fostering multidisciplinary 
collaboration, given the pervasive nature of the problem [23], [31], balancing regulation with 
innovation, to avoid restricting the innovation cycle [27] and rethinking the nature of education 
[24]. 

Figure 4 summarizes how emerging themes under suggestions relate to the challenges mentioned 
previously in the literature. Our findings suggest that AI-literacy training and modified learning 
strategies may be more effective in addressing a wider range of AI-related challenges, compared 
to other suggestions emerging from literature. For example, some suggestions address very 
specific concerns, such as measures to increase access equity relates exclusively to uneven 
access. The red frames in figure 4 highlight concerns and mitigation strategies emerging from the 
literature review. 



 

Figure 4. Relationship between identified themes in challenges and suggestions 

 



Results of Comparative Case Study 

The results of the scoping review led to the development of a 4-part (18 question) instrument that 
led to the reflections. This questionnaire was reviewed by all authors prior to being answered 
independently. Each of the four parts of the questionnaire is based on the challenges identified in 
the scoping review, that is, adoption considerations, dehumanization, ethics, and cognitive 
development. Table 4 contains the summary of each course evaluated, noting that courses B and 
C are from the same institution. We also note that the three courses serve different student levels 
and are in different AI-adoption stages, with one still in exploration stage, another with AI used 
by instructor and one with AI implemented to students. Following, we will present a summary of 
the three cases per major theme. 

Adoption Challenges 

Except for one mandatory assignment in Course C, AI use by students is not mandatory. Course 
C’s mandatory assignment is linked to the exploration of AI as an emerging technology in 
construction and students are required to submit a pdf with the interaction the class AI-chatbot, 
along with a debrief. For Course A, AI use is encouraged and for research, idea generation and 
problem formulation. In the course, the instructor guides students, providing training to students 
for meaningful AI-chatbot-interaction and use. The instructors have attended events related to AI 
in their institutions, but none of them have received formal AI in education training. Similarly, 
instructors did not note any mandatory or formal institution AI-literacy training for students, 
although they may be encouraged to attend events or sign up for optional courses or other 
resources. Only one of the instructors (course C) indirectly assesses students’ interest in AI 
through discussions about emerging technologies, mainly because due to the focus on emerging 
technologies in the course, there is no direct question about students’ interest in using AI-
chatbots.  

Table 4. Courses evaluated main characteristics 
Characteristics Course A Course B Course C 

Location of institutions Southeastern Brazil South Central US South Central US 
Mode of delivery In-person Online Online 

Course level Undergraduate (senior) Graduate (masters) Graduate (Ph.D.) 

Course topic Steel Structures Pre-Construction Services 
Emerging Technologies in 

Construction 

Stage of AI-adoption 
Implemented (mainly 

instructor) 
Exploration stage Implemented for students 

Purpose of AI use Research, idea generation 
Engagement and 

validation 
Emerging technology 

exploration 
Mandatory AI use No No Yes (one assignment) 
LMS Integration No Planned (TopHat) No (external link) 

Ethical framework Instructor guidance Institutional agreement 
Institutional enterprise 

agreement 
Risk of overreliance Low Low Moderate 

 



Integration of AI-chatbot to the learning management system (LMS) is desired in courses B and 
C. However, in using Perplexity AI in course C, the instructor could not embed it in the LMS and 
a link had to be used. Course B instructor’s goal is to use Top Hat, which is an engagement 
platform that also uses AI and is currently supported for integration in the institutions’ LMS. 
Course A students utilize AI-chatbots directly and not through an LMS. AI-chatbot selection for 
courses B and C is based on what is freely available to students through university partnerships, 
while Course A focuses on free versions of known AI-chatbots. Accessibility is not an issue in 
courses B and C because they are online, therefore students are expected to have access to the 
internet and compatible devices. Free internet is available on campus for students in course A, 
but no information is provided for offsite access. 

Dehumanization 

In the online courses (Courses B and C), human interaction is challenging, though the instructor 
in course B includes group work that will balance the use of AI. Course C does not currently 
have a group component. Course A utilized a team-based learning approach, to the use of AI is 
embedded in teamwork, therefore students can use AI-chatbots collaboratively, including 
debriefing of their interactions. As for making students aware of AI-limitations, course B 
instructor plans to use institution guidance for appropriate language and resources to use, while 
course C uses a discussion in which students exchange information about AI-hallucinations and 
elaborate the reasons for it, after they are provided with AI-related module content. In course A, 
the instructor explains the limitations of AI use to students and informs them that information 
provided by the tool must be validated and instructors should be consulted for complex structural 
analysis. 

Ethics 

The tools considered or used by courses B and C are part of an agreement with the university. 
The agreement protects student privacy in the uses of Top Hat and Perplexity. The latter access is 
for the enterprise version, and by default exclude users from AI data retention or training 
modules. Course A does not have specific university policies, but students are advised not to 
share personal or sensitive information in AI-chatbots,  

In terms of guidelines, course C instructor noted that there is institutional guidance, but it is 
rather generic and tied to the university honor code. Additional guidance is included in the 
syllabus to allow for editing tools (such as Grammarly) or initial research tools (such as idea 
generation, brainstorming, and reading comprehension and feedback on writing style) without 
instructor permission, banning the use for text-generation. The university honor code is referred 
to by the syllabus of course B and already includes caution about submitting other’s work as 
students’ own work. Finally, course A instructor notes a lack of university-wide guidance in their 
institution and also mentions that, currently, there is no specific information about AI-use in the 
syllabus.  



In terms of potential biases, instructors’ responses varied greatly. While one respondent noted 
that the engineering focus of the course reduces the risk for algorithmic bias, another one 
mentioned that potential biases should be reduced due to the developed AI-tools being based on 
existing material, and the other indicated that the AI-chatbot may provide students with 
references to non-existing academic papers, which may include false information. 

All instructors mentioned no tools available to reliably check for AI use. One of the instructors 
mentioned the availability of one AI-detection tool that exists, but it includes a disclaimer that it 
should not be used as a measure of academic misconduct. All courses include presentations, 
which may reduce the risk of misconduct. AI use disclaimer by student is not used in any course, 
but was deemed as an interesting suggestion by two of the instructors, while the other (course A) 
mentioned that this is not required of students as submissions are due at the end of each class for 
work performed during class, under the supervision of the instructor and AI use is optional. 

Cognitive development 

Testing of AI-tools by instructors is mixed, with only course C having conducted tests and 
identifying that chatbots may make up academic texts and references, which is why the instructor 
requires students to seek and read sources provided by the AI-chatbot, and not rely on 
summaries. However, there is no way for the instructor to easily assess if students followed this 
guidance. For assisting students in identifying AI-chatbot hallucination, the instructor from 
course B plans to have students act as the expert and validate the information provided by the 
chatbot.  

Moreover, due to AI being a minor portion of courses A and B, instructors do not worry about the 
risk of overreliance. They also balance the use with other course developed content, such as 
textbooks, and technical standards that are the main sources of information in the course. In 
course C, the instructor included a mix of discussions and personal reflections to mitigate 
overreliance in AI. Because the course requires a short academic paper as one of the final 
deliverables, the instructor is thinking of alternative ways to reduce the risk of overreliance and 
ensuring students seek original sources for information. 

In terms of reduced critical thinking, all the instructors believe that if used as planned in the 
course, the use of AI-chatbots will enhance students’ critical thinking skills. However, the 
instructor for course C mentioned that they cannot check if this enhancement is the case due to 
the lack of reliable AI-detection tools. Moreover, due to the topics covered in the courses and 
how the AI tools are planned or integrated in the course, the instructors are not very concerned 
about the impact of AI-chatbots on students’ creativity and originality. Table 5 summarizes the 
main findings across the courses evaluated in the case studies.  

 
 
 



Table 5. Comparison of AI use across courses by thematic areas 
Theme Course A Course B Course C 
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Instructor-led implementation; 

AI encouraged for research 
support, idea generation, and 

problem formulation; no 
mandatory use; free versions of 

widely used AI chatbots; no 
LMS integration; campus 

internet available 

Exploration stage; 
experimental use focused on 
engagement and validation; 

no mandatory use; institution-
supported tools; LMS 

integration planned (Top 
Hat); online access assumed 

Implemented for students; AI 
explored as an emerging 

technology; one mandatory 
assignment with AI interaction and 

debriefing; institution-supported 
enterprise tools; external access 

(no LMS integration); online 
access assumed 

D
eh

um
an

iz
at

io
n In-person delivery with strong 

peer interaction through team-
based learning; AI embedded in 

collaborative work and 
debriefing; instructor-led 

explanation of AI limitations 

Online delivery with limited 
human interaction, partially 

mitigated through group 
work; limited collaborative 
AI use; planned reliance on 

institutional guidance 
regarding AI limitations 

Online delivery with limited 
human interaction; no current 

group component; AI used mainly 
individually; student-led 

discussions on AI hallucinations 

E
th

ic
s 

No specific institutional AI 
agreements; ethical guidance 

provided by instructor; students 
advised not to share sensitive 

data; academic integrity 
supported through supervised 

in-class work; risk of inaccurate 
information acknowledged 

University agreements in 
place ensuring data privacy; 
AI use aligned with honor 

code policies; presentations 
reduce misconduct risk; 

algorithmic bias considered 
limited 

University agreements and 
enterprise-level privacy protection; 

generic institutional guidance 
complemented by syllabus-specific 
rules; presentations and reflective 

assignments; concerns with 
hallucinated references and 

fabricated content 

C
og

ni
tiv

e 
D

ev
el

op
m

en
t 

AI is a minor course component; 
low risk of overreliance; 

emphasis on validation and 
instructor consultation; critical 

thinking expected to be 
enhanced; no major concern 

regarding creativity 

AI balanced with textbooks 
and technical standards; 
students positioned as 

subject-matter experts to 
validate chatbot outputs; low 
risk of overreliance; critical 

thinking expected to be 
enhanced 

Instructor-tested AI tools revealed 
hallucinations; mandatory source 

checking beyond summaries; 
moderate risk of overreliance 
mitigated through reflection; 
critical thinking expected to 

improve, though difficult to verify; 
no major concern regarding 

creativity 
 

Discussion 

Our results show that, despite previous research outlining many benefits to the use of AI-chatbots 
for educational purposes [14], [24], [32], challenges exist in terms of adoption, dehumanization, 
ethics and cognitive development.  

Upon exploring different adoption stages of AI-chatbots in teaching in three different courses in 
two different institutions, we see how these challenges affect students and instructors. For 
example, we still see that there is a lack of training in the effective use of AI-chatbots by 
instructors and by students, confirming previous research by Abdallah et al. [23]. On the other 
hand, uneven access, which was frequently found during the scoping review [23], [24], [27], was 



not a prominent concern in the courses reviewed. One of the reasons could be that the sample 
included two online courses, in which access to internet is already expected of students. 
However, it is noted that in Brazil, student access relied on a free version of AI-chatbots, while 
students in the US university had access to a more advanced version, as part of negotiations with 
AI companies and the institution. 

On the issue of dehumanization, it was also found to be not as prominent. Again, this finding 
may be because the sample included two asynchronous online courses, in which collaboration 
and human interaction is already more challenging [34]; the one in-person course evaluated, 
utilized AI-chatbot in a very specific way and during class time, as part of collaborative problem-
solving. This problem may be more acute as widespread use or reliance of AI-chatbots in courses 
increases. 

Ethical guidance by institutions was also very loose, if at all existing, stressing the importance of 
training and improved and clearer guidelines (by institutions and instructors) as suggested by 
previous research [27]. Moreover, instructors of the courses reviewed in this paper mentioned 
they do not feel equipped to reliably detect AI use in submissions, despite several papers that 
indicate challenges in AI-related plagiarism and academic misconduct [23], [24]. Moreover, 
despite previous research concerns about algorithmic bias [24], [27], two of the three sampled 
courses did not stress potential bias as a major concern, mainly due to the technical nature of the 
courses. 

Finally, related to cognitive development, instructors of the sampled courses confirm the lack of 
tangible measures of AI-chatbots in students’ learning, but remain positive overall in their 
impressions of impact of AI in learning, mitigating some of the concerns from previous research 
[23], [25].  

Conclusion & Recommendations 

This work in progress paper reviewed the challenges of integrating AI-chatbots in construction 
education. Starting with a scoping review of literature, we have identified 20 papers that discuss 
challenges in the use of AI-chatbots in higher education. These papers highlight four emerging 
themes: adoptions challenges, dehumanization of teaching, ethical concerns and impacts on 
cognitive development. Based on these challenges, a questionnaire was developed and used to 
evaluate how construction education courses apply and use AI-chatbots. 

By answering the developed questions, we provide insight into how three courses at two 
different institutions are using AI-chatbots in construction education. Our review still shows that 
training and guidelines for the effective use of AI-chatbots and AI in construction education are 
lacking, and that instructors are ill equipped to reliably detect the use of AI in student 
submissions. However, on the positive side, issues with access and concerns with 
dehumanization and cognitive development are not as prominent. Despite challenges, the use of 
AI-chatbots is still seen as a tool that can enhance learning, when used effectively. For instructors 



of construction disciplines, our findings provide considerations for the practical use of AI in their 
courses, highlighting concerns that should be considered during course development. For 
example, our findings suggest instructors will need to revise, or at least consider, learning 
strategies as part of integrating AI into learning, to ensure it enhances students’ cognitive 
development. Moreover, for administrators, it shows the need for better training instructors and 
students about using AI chatbots effectively for their education. 

The next steps for our research include collecting instructors updated views on the deployment or 
expected deployment of AI integration. We also plan to capture students’ feedback through 
course evaluation comments and reflections. We plan to collect data across two or three 
semesters to capture the evolving nature of AI-chatbot integration, while providing a more 
balanced view between instructors and students’ perceptions. 

Finally, to mitigate some concerns raised by our research, and also inspired by findings in our 
scoping review, we suggest improving AI-literacy training for instructors and students, with 
clearer guidelines on the use of AI-chatbots by institutions and course instructors. Institutions 
should strive to improve equity in the access to AI-chatbots, while mitigating security risks of its 
use. Construction, and higher education in general, should be prepared to re-evaluate teaching 
and assessment strategies to address effective learning in the age or artificial intelligence. As we 
move forward, our research will focus on pilot and wider implementation efforts of the use of AI-
chatbots in construction education. Results should be published and discussed so that instructors 
are better prepared to leverage AI-chatbot benefits for student learning. 
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