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Abstract— Study abroad programs offer immersive opportunities
for students to engage with sustainability concepts beyond the
classroom, yet their contributions to construction education remain
underexplored. This study examines how a study abroad program
enhances students' understanding of sustainability in the built
environment. Participants traveled to European cities and Dubai,
observing diverse architectural styles, urban planning strategies, and
sustainable construction practices through site visits, industry
interactions, and hands-on learning. The findings highlight the role
of experiential learning in bridging theory and practice, fostering
critical thinking, adaptability, and an appreciation for global
sustainability challenges. Exposure to real-world applications
deepened students' understanding of energy-efficient designs,
circular economy principles, and innovative materials, preparing
them for the evolving demands of the construction industry. This
research underscores the value of integrating international
experiential learning into curricula to cultivate sustainability-
conscious professionals equipped with global perspectives and
practical insights.
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1. INTRODUCTION

The rise of sustainable construction has increased the demand
for construction educators to develop sustainability literacy and
tackle emerging challenges. Despite efforts in higher education
to provide such knowledge, many construction stakeholders
still lack the necessary sustainability expertise, creating a
barrier to the advancement of sustainable practices [1]. Higher
education institutions play a crucial role in equipping future
construction professionals with the skills needed to navigate
these complexities. Study abroad programs, in particular, offer
a unique opportunity for students to engage with sustainability
beyond the classroom, providing a broader global perspective
on sustainability practices [2]. These programs not only expose
students to diverse cultural and social contexts but also foster
the development of essential skills such as communication,
leadership, and adaptability, which are crucial for tackling
sustainability challenges in the built environment. Mezirow’s
[3] transformative learning theory represents that proper
transformation is achieved through reflection, active learning,
and exposure to challenging situations, enabling individuals to
gain a deeper understanding of the world and those around
them.

Several studies (e.g., [2], [4]) in the education literature
supported Mezirow’s [3] theory by providing quantitative data

showing that nearly all students experienced some form of
transformative learning, or a full perspective transformation.
Accordingly, by immersing students in international settings,
these experiences help them build a deeper understanding of
global sustainability issues.

While it is true that international study programs may
appear to require greater financial investment, Auburn
University has taken specific steps to make them accessible and
affordable. Students participating in these programs are not
required to pay tuition for that semester, making it especially
cost-effective for out-of-state students. Additionally, the
university and the program offer targeted scholarships and
allow students to apply financial aid toward program expenses.
As a result of these efforts, more than 70% of students in our
undergraduate Building Science program participate in either
short-term or long-term study abroad experiences. These high
participation rates reflect both the accessibility and the value
students derive from international programs in terms of
professional and personal growth, especially within the context
of sustainability education in construction.

This study aims to explore how study abroad programs
influence students' ability to become informed and effective
professionals in the construction field by enhancing their
understanding of sustainability concepts and their solutions.
Specifically, it investigates the role these programs play in
deepening students' sustainability knowledge within built
environment education, highlighting their impact on shaping
future professionals in the construction industry.

II. LITERATURE REVIEW

A. Benefits of Study Abroad Programs

Universities in the United States of America (USA) offer a
variety of study abroad programs, ranging from short-term to
long-term options, with diverse curricular choices, including
discipline-specific programs [5]. Study abroad programs offer
university students numerous advantages, including the
opportunity to gain a global perspective by immersing
themselves in different cultures and understanding diverse
viewpoints. Existing studies have shown that (e.g., [6], [7])
these programs enhance academic growth through access to
unique courses, teaching methods, and facilities, while also
fostering personal development by encouraging independence,
adaptability, and problem-solving in unfamiliar environments.
Moreover, globalization has profoundly influenced political,
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cultural, environmental, and economic spheres in recent
decades [8]. Therefore, enhancing students’ understanding of
global issues and diverse perspectives is an important issue in
higher education.

Study abroad programs can be integrated into construction
curricula, allowing students to transfer course credits between
domestic and international construction programs. However,
Jacobs et al. [9] stated that a few construction programs in the
USA have a well-established study abroad plan. Considering
the substantial effect of globalization in the construction sector
and economies, engagement and collaboration with individuals
from diverse cultures and backgrounds is inevitable.
Accordingly, future construction professionals should advance
their adaptability, communication, and leadership skills [10].

Several studies in the construction education literature
have evaluated the impact of study abroad programs on
students’ learning and knowledge retention. For example, Lu et
al. [11] conducted a survey study exploring a three-week-long
summer study abroad program designed for construction
management students in a USA-based university. The study
results showed that students experienced some growth in their
global perspectives, personal development, and construction
management knowledge. Accordingly, such programs provide
a valuable opportunity to significantly enhance students'
knowledge on vital global components of education, such as
sustainability.

B.  Study Abroad Programs to Promote Sustainability

According to the Higher Education Academy [12], the rise
of sustainable construction has created an increasing necessity
for construction professionals to develop sustainability
knowledge to meet new challenges. However, the limited
sustainability knowledge of construction shareholders has
become a key barrier to the growth of sustainable construction
[1]. Accordingly, teaching sustainability in construction
programs is of great importance to the industry. Moreover, the
encouragement for university students to engage with and
reflect on sustainability can shape their self-identity and their
position within broader social, cultural, and ethical perspectives
[13].

Research on effective methods for sustainability education
remains an active academic discussion due to the challenges
posed by global warming and population growth. This effort
offers diverse perspectives and highlights the potential of
various educational approaches to address and mitigate the
sustainability crisis [14]. The increasing focus on programs
dedicated to urban sustainability highlights the vital role cities
play in both resource consumption and conservation [15],
making it essential for construction students to engage with
these issues.

For example, Tarrant and Lyons [6] highlighted the
importance of study abroad programs for transformative
sustainability knowledge development. The authors have
shown that study abroad programs have significant potential for
students at U.S. universities to develop global citizenship
attitudes, as indicated by self-reported scores across three

measures: ecological conscious consumer behaviors, support
for environmental policies, and environmental citizenship. In a
nutshell, as Reilly et al. ([4], p. 30) noted that “study abroad
programs provide an opportunity to explore sustainability
beyond the classroom, offering a broader perspective of the
triple bottom line.”

Despite the growing importance of sustainability in
construction, there is a lack of research on the role of study
abroad programs in enhancing students' understanding of
sustainability within construction programs. As a result, this
study seeks to explore how these programs contribute to
students' comprehension of sustainability concepts and
practical solutions, with a particular focus on their impact
within built environment programs. By examining these
contributions, the research aims to highlight the potential of
international experiences in shaping more sustainable future
professionals in the construction industry.

IITI. METHODOLOGY

This research employed a case study approach to examine the
impact of a 5-week study abroad program on students’
understanding of global sustainability practices. The program
included visits to European cities and Dubai, providing
exposure to diverse sustainability practices. Data were collected
through student projects on sustainable development and a post-
program survey, offering insights into their learning
experiences and how these influenced their understanding of
sustainability. The following sections provide brief information
about the study design and associated methodology.

A. Case Study: Building Science Study Abroad Program

In this study, we conducted a case study involving 19
Building Science students from Auburn University, who
participated in a 5 week-long study abroad program that
included visits to several European countries (Austria, Czech
Republic, Germany, UK, Greece, Netherlands, and
Switzerland) and Dubai. The program provided students with
firsthand exposure to diverse urban environments, construction
practices, and sustainability initiatives across different cultural
and geographic contexts. During their travels, students visited
various sites that showcased examples of sustainable
development, allowing them to observe real-world applications
of innovative practices in construction and urban planning.

The site visits were guided by 2—3 company representatives
and faculty members, including one safety manager, one
sustainability professional, and one project manager. Before the
visit, students received a presentation about the project, and
afterward, a discussion was held where they asked questions
and reflected on their observations. Including the presentation
and discussion sessions, each visit lasted between 3 and 5 hours
in total.

Specifically, students visited projects that implemented
advanced sustainability strategies such as green roofs, rainwater
harvesting systems, and energy-efficient building envelopes in
European cities. In Dubai, they observed large-scale solar
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energy initiatives and state-of-the-art waste recycling facilities,
illustrating region-specific sustainability approaches. Students
also learned about company-level sustainability practices,
including the use of sustainable materials, circular economy
initiatives, and construction waste reduction strategies.

Figure 1 presents two photographs taken by students during
their site visits in Europe. These images illustrate participants
visiting various locations to observe and learn about diverse
sustainability practices.

b) Green roof application in Berlin
Fig. 1 Examples of sites visited in Europe.

a) 3D prlnte bridge in Eindhoven

As part of their class responsibilities, students were tasked
with developing and presenting a comprehensive project
focused on sustainable development and carbon footprint
analysis. The carbon footprint of each city was analyzed
utilizing online open-source tools such as ClimateHero® and
Ecological Footprint®. Students conducted assessments by
inputting data related to energy consumption, transportation
patterns, and local sustainability initiatives, allowing them to
quantify and compare emissions across cities.

This project not only required them to integrate their
observations from the study abroad experience but also to apply
their knowledge in meaningful analyses of sustainability
challenges and solutions across different contexts. Students
critically assessed how urban planning decisions, such as public
transportation infrastructure and building codes, contributed to
differences in carbon footprints across these urban
environments. The comparison included an in-depth look at
sustainability incentives, policies, and carbon footprint
generation, allowing students to critically assess the
effectiveness of these practices and their implications for global
sustainability efforts.

B.  Data Collection and Analysis

To document student experiences in detail, upon
completing their projects, students participated in a detailed
survey aimed at capturing their specific insights related to
sustainability activities encountered during site visits. The
survey combined multiple-choice and open-ended questions,
specifically prompting students to identify concrete
sustainability practices, such as sustainable construction and
maintenance methods, green infrastructure, energy-efficient
building technologies, and waste management initiatives they

directly observed. Additionally, students were asked to
elaborate on how these observed practices explicitly informed
their project analysis and the integration of sustainability
elements into their final projects.

The collected data yielded detailed qualitative descriptions
along with quantitative evaluations, offering precise examples
and concrete insights into students' interactions with
sustainability practices. This allowed for a clearer
demonstration of how the study abroad experience tangibly
enhanced their understanding and practical knowledge of
construction  sustainability, moving beyond abstract
generalizations to specific, actionable observations.

Figure 2 illustrates the research methodology, detailing the
steps involved in the case study, from program participation to
data collection and analysis.

Students visited several
European cities (e.g.,
LLLL  Prague, Berlin, Athens,and
- Amsterdam) and Dubai as
~r~  part of a study abroad
program.

L]

Construction site visits to
observe on-site
L5 sustainability approaches.

L]
Calculate the carbon
footprint generated
during their travels.

L]

Present the findings
and compare the
results for each city.

¥

Respond to survey
questions about the
overall experience.
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Fig. 2 Data Collection Process.

Data collected through the survey was analyzed using a
mixed-methods  approach, combining qualitative and
quantitative  techniques to ensure a comprehensive
understanding of the findings. Specifically, two approaches
were employed: (i) thematic analysis of open-ended questions
and (ii) quantitative analysis of multiple-choice questions.

Thematic analysis was conducted using Taguette®, a free
and open-source tool for qualitative research that streamlines
coding and categorization, enabling researchers to identify
patterns and themes effectively. This approach allowed for a
nuanced exploration of participants' perspectives, capturing
rich, detailed insights that may not emerge through quantitative
methods alone.

On the other hand, the quantitative analysis of multiple-
choice questions provided structured, measurable data,
facilitating statistical comparisons and trend identification.
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Together, these complementary approaches offered a robust
framework for analyzing the data, ensuring both depth and
breadth in the interpretation of the results.

IV. RESULTS

The cities selected by students to compare with Dubai are
shown in Figure 3. Amsterdam, Netherlands was the most
preferred city included in the student projects, and it was
followed by Zurich, Switzerland, Santorini, and Athens in
Greece. Figure 3 illustrates the distribution of cities featured in
the final projects. Students discussed several cases that
contributed to the sustainability of the selected cities, which
they learned about during the site visits. For example, students
who chose London discussed the EQUANS Carbon Reduction
Plan, while those who selected Munich highlighted the BMW
Group Plant Landshut, which uses electrically powered
logistics, production vehicles, and transport systems.

The carbon footprint of each city was analyzed utilizing
online open-source tools such as ClimateHero® and Ecological
Footprint®. The students were asked to rigorously evaluate the
tool used for carbon footprint calculations. While most
participants mentioned the ease of use for both tools, some
stated that using such tools for short-term visits is not very
feasible. As one participant remarked, “It was very hard to be
specific about living practices when you don't permanently live
in that area.” Figure 4 shows examples from student projects.
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Fig. 3 Selected cities for the final project.
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Students also discussed the results of the carbon footprint
analysis comparing European countries and Dubai. In their
reports, they combined their observations during the study
abroad program with qualitative data analysis. Some noted that
“European cities generally benefit from established
sustainability practices and lower emissions but still face
challenges like population density and dependence on certain
fossil fuels,” while stating that “Dubai faces significant
challenges with high emissions due to rapid growth and
reliance on fossil fuels but is making strides with innovative
sustainable projects and infrastructure.”

Subsequently, students compared selected cities in terms of
different criteria. Figure 5 shows various criteria considered by
the students. As the figure shows, energy efficiency,
transportation  sustainability, and waste management
effectiveness are the most preferred factors when comparing
different cities’ sustainability development.
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effectiveness

Transportation sustainability

Energy efficiency

Fig. 5 Sustainability comparison criteria.

Students also rated overall sustainability practices on a
scale of 1 to 5 (1 being least effective and 5 being most
effective) in three regions: the United States, Europe, and
Dubai. These ratings were based on their direct observations
and evaluations of factors such as the presence and
effectiveness of sustainability policies, the implementation and
visibility of sustainable construction and maintenance methods,
energy efficiency in buildings, waste management initiatives,
public transportation infrastructure, and general urban
sustainability practices observed during their visits.

As Figure 6 indicates, Europe had the highest sustainability
rating, with an average score of 3.83. Dubai ranked second with
an average score of 3.17, while the United States ranked last
with an average score of 2.78.

Then, students provided further explanations for their
evaluations through open-ended questions. They discussed the
contribution of the site visits to their understanding of
sustainability. The most emphasized theme was the importance
of observing real-life sustainability cases in person.
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Fig. 6 Overall sustainability comparison.

One participant explained this by stating, “It helped me to
see how the city is actually implementing their sustainability
practices and how we can apply it back in the U.S. Visiting
actual sites gave me a better idea than just researching or
looking at pictures.” Additionally, they frequently mentioned
that visiting different sites helped them to learn about diverse
methods and materials, and how they may vary depending on
the city’s characteristics. Another one explained, “It helped out
a lot when trying to understand how each city approaches
sustainability  practices  within  different methods of
accomplishing it.” Table I shows the top themes mentioned by
participants regarding the advantages of site visits during their
study abroad program.

TABLE I
SITE VISITS” CONTRIBUTION TO UNDERSTANDING OF SUSTAINABILITY
PRACTICES
Theme Frequency Rank
In-person real-life case observations 8 1
Knowledge development on sustainability
; 5 2
methods and materials
Observing different sustainability
- 4 3
practices in different places
Comparison between Europe and the U.S. 3 4

Next, they discussed the factors contributing to disparities
in sustainability practices among the analyzed cities.
Geographical location and its impact on climate were the most
frequently mentioned reasons influencing these differences.
Participants reflected that various regions possess unique
advantages and challenges that shape their approaches to
sustainability. In addition to geographical factors, they
highlighted the significance of policies, development levels,
and financial considerations: “The main factors influencing
disparities in sustainability practices between the analyzed
regions include differences in economic development levels,
cultural values, climate conditions, government policies, and
urban planning priorities. European cities typically emphasize
systemic, community-oriented approaches and gradual
integration of green technologies, while Dubai focuses on
rapid, high-tech, large-scale projects driven by its unique
climatic challenges and rapid urban growth.” Others noted,
“European cities focus on strict environmental regulations,
efficient public transportation, and community involvement in

sustainability efforts.” Table 1l shows the results regarding the
reasons for differences in sustainable practices.

TABLE II
MAIN FACTORS INFLUENCING THE DISPARITIES IN SUSTAINABILITY PRACTICES
Theme Frequency Rank

Geographical location and climate 10 1
Government policies and level of

7 2
development
Financial factors 5 3
Culture and Community support 5 4

The following questions focused on more personal
experiences. Participants discussed the most surprising insights
they gained from their projects. The majority mentioned that
construction companies and cities are making significant efforts
to increase their sustainability levels and achieve net-zero
targets by 2050: “Companies are trying to improve
sustainability”, “I was surprised by how much Europe's strict
rules shape their sustainability efforts.” and “Everyone plans to
be net zero by 2050.” Additionally, they noted that their carbon
footprints were much higher than expected: “I was surprised by
how much [ impacted these regions during our stay.”
Participants also highlighted Dubai’s creative technological
solutions as a surprising discovery: “Dubai's creative ways to
manage water and use solar energy in the desert stood out, and
its top-down initiatives were also eye-opening.” Table III
shows the themes that appeared most frequently.

TABLE III
MOST SURPRISING INSIGHTS OR DISCOVERIES
Theme Frequency Rank

Effort and commitment of 3 1
companies and cities

Personal carbon footprint 5 2
Dubai’s creative solutions

Waste management’s importance 2 4

Finally, the participants were asked how the study abroad
program influenced their perceptions of sustainable
development. They shared their insights on the opportunities
and challenges regarding carbon footprint reduction. The most
reported opportunity is their introduction to already existing
methods and materials used for sustainability efforts. They also
stated their perception of individual contributions to
sustainability. Table IV presents the most important
opportunities and challenges. As the table shows, almost half of
the students mentioned that they realized the variety of methods
and materials available for sustainability. As one mentions
“There are always multiple ways to construct and can be pulled
from different places around the world to implement into one
design to create new design and construction practices that can
enhance the industry and skill sets.” Opportunities for the U.S.
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were also discussed: “This project has revealed to me the

possibilities for sustainability in America, as there are plenty of

’

opportunities to apply sustainable practices.’

Moreover, they mentioned that this study abroad program
and their final project led to an increase in their awareness
regarding their parts for sustainability. In this context, they
mentioned some challenges they might face too. One of the
challenges was the 100% percent involvement and buy-in, and
the geographical challenges: “I think I realized that for me it
can be hard to minimize your carbon emissions, especially in
the United States and driving a truck every day that is not
electric.”

TABLE IV
CHALLENGES AND OPPORTUNITIES RELATED TO SUSTAINABLE DEVELOPMENT
AND CARBON FOOTPRINT REDUCTION

Theme Frequency Rank
Opportunities
Abundance of existing and possible 9 |
methods and materials can be used
Awareness of carbon footprint and 7 5
individual contributions
Sustainability is easier to apply than it 4 3
seems
Opportunities in the U.S. 3 4
Challenges

100% percent involvement and buy-in. 4 1

Car dependability in the U.S. 2 2

V. DISCUSSION AND CONCLUSION

This study highlights the value of study abroad programs
in enhancing students’ understanding of sustainability concepts
in the construction industry. While previous research has
demonstrated the potential of such programs to foster global
citizenship attitudes, this study specifically explored their
contributions to sustainability education for students in
construction-related disciplines, addressing a gap in the
literature.

The program allowed Building Science students from
Auburn University to engage with diverse urban environments,
construction practices, and sustainability initiatives across
Europe and Dubai. Through site visits, students observed real-
world applications of innovative sustainable practices, gaining
a deeper understanding of the complexities of sustainable
development in various cultural and geographic contexts. Their
analysis of carbon footprints and sustainability practices, using
criteria such as energy efficiency, transportation, and waste
management, revealed regional differences and challenges,
while also highlighting opportunities for improvement.

The study also aligns with the broader goals of Education
5.0, which emphasizes the integration of experiential learning,
innovation, and sustainability into education to prepare students
for global challenges [16], [17]. This research contributes to the
field of construction education by demonstrating the unique

role study abroad programs can play in bridging the gap
between theoretical knowledge and practical applications. It
emphasizes the importance of experiential learning for fostering
critical thinking and equipping students with the skills needed
to address sustainability challenges in the construction industry.
Furthermore, the study provides insights into how students
perceive and evaluate sustainability practices across regions,
offering valuable perspectives for future program design and
curriculum development.

However, this study has some limitations. The reliance on
self-reported data introduces potential bias, as students’
evaluations and reflections may be influenced by personal
experiences and subjective perceptions. Another limitation of
this study is the absence of a control group or pre-program
diagnostic assessment, which limits our ability to directly
attribute the observed learning outcomes to the study abroad
experience alone. Additionally, the short-term nature of the
program limits the depth of understanding students can gain
about sustainability practices in each region. The use of carbon
footprint analysis tools, while valuable, also posed challenges,
as students noted difficulties in accurately assessing practices
during brief visits. Future research could address these
limitations by incorporating longer-term programs, expanding
sample sizes, and exploring more robust tools for evaluating
sustainability practices.

In conclusion, this study demonstrates that study abroad
programs provide a unique opportunity for students to link
theoretical knowledge with real-world applications. These
experiences not only enhance students’ academic
understanding but also contribute to their ability to address
sustainability challenges in their future careers. The findings
underscore the importance of incorporating experiential
learning opportunities into construction education and suggest
that future research should examine the long-term impacts of
such programs while further integrating principles of Education
5.0 into their design.

ACKNOWLEDGMENT
This research received no external funding.

REFERENCES

[1] Y. H. Ahn, A. R. Pearce, Y. Wang, and G. Wang, “Drivers and
barriers of sustainable design and construction: The perception of
green building experience,” International Journal of Sustainable
Building Technology and Urban Development, vol. 4, no. 1, pp. 35—
45, Mar. 2013, doi: 10.1080/2093761X.2012.759887.

[2] G. Buckley, T. Paul, H. Kallin, and H. Cornell, “Teaching Urban
Sustainability: A Study Abroad Perspective,” Social Sciences, vol. 8,
no. 9, Art. no. 9, Sep. 2019, doi: 10.3390/s0csci8090254.

3] J. Mezirow, “Transformative Learning: Theory to Practice,” New Dir
Adult Contin Educ, vol. 1997, no. 74, pp. 5-12, Jun. 1997, doi:
10.1002/ace.7401.

[4] A. H. Reilly, M. A. McGrath, and K. Reilly, “Beyond ‘Innocents
Abroad’: Reflecting on Sustainability Issues During International
Study Trips+,” Journal of Technology Management & Innovation,
vol. 11, no. 4, pp. 29-37, 2016, doi: 10.4067/S0718-
27242016000400005.

[5] H. L. Bell, H. J. Gibson, M. A. Tarrant, L. G. Perry III, and L. Stoner,
“Transformational learning through study abroad: US students’

23" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering, Artificial Intelligence, and Sustainable Technologies in service of

society”. Hybrid Event, Mexico City, July 16 - 18, 2025



reflections on learning about sustainability in the South Pacific,”
Leisure Studies, vol. 35, no. 4, pp. 389—405, Jul. 2016, doi:
10.1080/02614367.2014.962585.

[6] M. Tarrant and K. Lyons, “The effect of short-term educational travel
programs on environmental citizenship,” Environmental Education
Research, vol. 18, no. 3, pp. 403-416, Jun. 2012, doi:
10.1080/13504622.2011.625113.

[7] H. Strange and H. Gibson, “An investigation of experiential and
transformative learning in study abroad programs,” Frontiers, vol. 29,
no. 1, pp. 85-100, Apr. 2017, doi: 10.36366/frontiers.v29i1.387.

[8] W. W. Low, H. Abdul-Rahman, and N. Zakaria, “Organisational
culture of Malaysian international construction organisations,”
International Journal of Construction Management, Mar. 2020,
Accessed: Jan. 18, 2025. [Online]. Available:
https://www.tandfonline.com/doi/full/10.1080/15623599.2018.148455
2

[9] F. Jacobs, R. Lu, and S. Adhikari, “Analysis of Construction Study
Abroad Programs Viewed from a Global Perspective,” presented at
the ASC 2021. 57th Annual Associated Schools of Construction
International Conference, pp. 348-338. doi: 10.29007/xkvt.

[10] L.S.Phengand C. H. Y. Leong, “Cross-cultural project management
for international construction in China,” International Journal of
Project Management, vol. 18, no. 5, pp. 307-316, Oct. 2000, doi:
10.1016/S0263-7863(99)00027-7.

[11]  H. Lu, E. Connell, and G. Wang, “Evaluate the Impact of a Summer
Study Abroad Program to the Students in Construction Management”.

[12] HEA, “Higher Education Academy.” [Online]. Available:
http://www.heacademy.ac.uk/ourwork/
institutions/engagement/discipline.

[13] M. A. Tarrant, D. Rubin, and L. Stoner, “The Effects of Studying
Abroad and Studying Sustainability on Students’ Global
Perspectives,” Frontiers, vol. 26, no. 1, pp. 68-82, Nov. 2015, doi:
10.36366/frontiers.v26i1.358.

[14] J. Ayers, “Competence Literate but Context Lacking? Investigating
the Potential of Study Abroad Programs to Promote Sustainability
Competence Acquisition in Students,” Sustainability, vol. 12, no. 13,
Art. no. 13, Jan. 2020, doi: 10.3390/su12135389.

[15] Y.S.Lim, B. Xia, M. Skitmore, J. Gray, and A. Bridge, “Education
for sustainability in construction management curricula,”
International Journal of Construction Management, vol. 15, no. 4, pp.
321-331, Oct. 2015, doi: 10.1080/15623599.2015.1066569.

[16] S. Ahmad, S. Umirzakova, G. Mujtaba, M. S. Amin, and T. Whangbo,
“Education 5.0: Requirements, Enabling Technologies, and Future
Directions,” Jul. 29, 2023, arXiv: arXiv:2307.15846. doi:
10.48550/arXiv.2307.15846.

[17]  A. M. Alharbi, “Implementation of Education 5.0 in Developed and
Developing Countries: A Comparative Study,” Creative Education,
vol. 14, no. 5, Art. no. 5, May 2023, doi: 10.4236/ce.2023.145059.

23" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering, Artificial Intelligence, and Sustainable Technologies in service of
society”. Hybrid Event, Mexico City, July 16 - 18, 2025



