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Abstract: As the construction industry increasingly adopts digital technologies, 

integrating Building Information Modeling (BIM) into engineering education becomes 

crucial for preparing students to contribute effectively in a knowledge-based society. This 

paper outlines a strategic initiative by the Botswana International University of Science 

and Technology (BIUST) to incorporate BIM into its undergraduate civil engineering 

curriculum. The initiative aims to align academic outcomes with industry demands by 

introducing students to essential BIM tools and practices from the outset of their education. 

This phased approach ensures progressive learning, from foundational concepts to 

advanced applications, enhancing the quality and sustainability of engineering education. 

By fostering a deep understanding of BIM, the curriculum is expected to improve students' 

professional readiness, promote interdisciplinary collaboration, and encourage innovation 

in sustainable design and construction practices. The initiative underscores the role of 

BIM in advancing a resilient and adaptive educational framework that meets the 

challenges of contemporary and future construction environments. This paper details the 

curriculum integration process, pedagogical strategies, and preliminary feedback, setting 

the stage for a broader discussion on transforming engineering education through 

technology. 
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1. INTRODUCTION 

 

The construction industry is undergoing a significant transformation driven by the 

adoption of digital technologies. Building Information Modeling (BIM) is a key part of this 

change, offering a comprehensive approach that enables the creation, management, and 

sharing of detailed digital models throughout a structure’s lifecycle from design to 

maintenance. The models encompass all aspects of the project, which includes the 
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geometry, spatial relationships, geographic information, and the properties of building 

components. This facilitates a collaborative environment where stakeholders in a project 

ranging from architects to civil engineers and contractors can work on a shared digital 

model, which streamlines communication and reduce design conflicts, optimize 

construction schedules, and helps to reduce errors, delays, and costs. Globally, 

governments and industry bodies are recognizing the value of BIM and have begun 

mandating its use in public projects, such as in the United Kingdom and the United States 

(NBS, 2019). Despite these advancements, the adoption of BIM in many developing 

countries like Botswana and South Africa has been slower, often due to high 

implementation costs, limited infrastructure, lack of expertise, and resistance to change 

from traditional methods (Sawhney et al., 2018). Table 1 summarizes the barriers to BIM 

adoption in developing countries, which includes lack of financial resources, lack of 

technological infrastructure and regulatory support, lack of BIM educational training, low 

industry awareness and lack of skilled workforce, and lack of standards to guide 

designers. However, as global construction practices evolve, there is increasing pressure 

on industries in these regions to adopt BIM to remain competitive.  

 

Table 1: Barriers to BIM adoption in developing countries. 

Barrier Developed Countries Developing Countries 

Financial Financially capable of investing in 
BIM software and infrastructure 

High initial costs of BIM 
software, hardware, and 
training limit adoption 

Technological Established digital infrastructure 
supports seamless BIM integration.
  

Limited digital infrastructure, 
poor internet connectivity in 
rural areas 

Regulatory Strong government mandates and 
policies promote BIM adoption (e.g., 
UK, Singapore). 

Lack of government mandates 
and incentives hinders 
widespread adoption. 

Educational Widespread availability of BIM 
training and university programs. . 

Insufficient access to BIM 
training and skilled 
professionals 

Industry 
Awareness 

High level of industry awareness and 
collaboration among stakeholders.
  

Low awareness of BIM 
benefits, limited collaboration 
between stakeholders. 

Skilled 
Workforce 

A well-established workforce 
proficient in BIM technologies.  

Shortage of skilled 
professionals trained in BIM 
methodologies 

Standardization Strong standardization efforts (e.g., 
ISO 19650) ensure interoperability.
  

Lack of standardized BIM 
processes across the 
industry. 
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 2. SELECTED LITERATURE REVIEW 

 

The benefits of BIM in construction are well-documented across numerous studies. 

According to Azhar et al. (2011), BIM was able to detect clashes and optimize designs 

before the beginning of construction, which reduced errors, omissions, and rework during 

the construction phase. In addition, the use of BIM has been found to improve 

collaboration across different disciplines. By providing a shared platform for architects, 

engineers, contractors, and facility managers, BIM fosters better communication and 

coordination, reducing the likelihood of miscommunication and design conflicts (Azhar et 

al., 2011). BIM enables the integration of energy analysis and life cycle assessment tools, 

allowing project teams to optimize designs for energy efficiency and environmental impact 

(Ghaffarianhoseini et al. (2017)). As sustainability becomes a key concern in construction, 

especially in the context of global climate change, BIM is increasingly seen as a critical 

tool for designing greener buildings. 

 

BIM adoption in developed countries has accelerated significantly since the early 2010s, 

driven largely by government mandates and industry pressure to improve productivity and 

sustainability. The United Kingdom has been at the forefront of BIM adoption, particularly 

through the implementation of BIM Level 2 in 2016. A study by NBS (2019) reported that 

over 73% of UK construction professionals are using BIM, and the percentage continues 

to rise annually as more companies recognize its benefits. Studies have shown that this 

mandate has led to significant cost savings, improved project delivery times, and fewer 

project errors and reworks. A 2019 study by the UK’s National Audit Office estimated that 

the use of BIM saved up to £2.2 billion on public sector projects from 2016 - 2018 due to 

more efficient design and construction processes. Public sector projects experienced a 

15-20% reduction in costs due to improved project coordination and fewer errors, while 

projects saw a 30-40% decrease in completion times, demonstrating the power of BIM to 

streamline operations. This example shows the potential for developing countries to 

replicate similar outcomes by incorporating BIM in public and private sector projects. 

Similarly, in the United States, BIM adoption has been encouraged by both government 

and private sectors, particularly in large-scale infrastructure projects. The General 

Services Administration (GSA) requires the use of BIM in major public buildings since 

2007. A study by McGraw-Hill Construction (2014) found that BIM users in North America 

reported a 30% reduction in project durations, a 13% cost reduction, and a significant 

decrease in the number of project errors and omissions. Projects have been completed 

20-25% faster through improved coordination and clash detection. In Europe, Germany 

and France have implemented BIM mandates for public sector projects, with the 

European Union actively promoting BIM adoption through initiatives like the EU BIM Task 

Group. The EU's focus on standardization and interoperability has played a crucial role 
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in promoting cross-border collaboration within the AEC industry across Europe (ISO 

19650). Figure 1 shows global BIM adoption rates in leading countries [4] 

 

 
Figure 1. Global BIM adoption rates in leading countries in 2024 [4]. 

 

Australia has leveraged BIM for its large-scale infrastructure projects, particularly in 

transportation, where productivity increased by 30% due to real-time updates and 

streamlined collaboration. Cost savings of 25% were achieved by integrating BIM from 

the planning stage to the construction phase. The Netherlands has utilized BIM to drive 

sustainability in construction, focusing on energy-efficient buildings. For instance BIM was 

employed to reduce energy consumption by 25% during construction and operations, 

helping the country meet stringent EU sustainability standards. Thus, BIM is not only a 

tool for improving construction efficiency but also a pathway to achieving long-term 

sustainability goals.  

 

The adoption of BIM in developing countries, however, has been slower due to several 

barriers. According to Sawhney et al. (2018), the primary challenges are the high 

implementation costs, lack of infrastructure, and insufficient expertise in BIM technologies. 

In many African countries, including South Africa and Nigeria, BIM implementation has 

been limited to large construction firms, leaving smaller firms struggling to adopt these 

technologies due to financial and technological constraints. In South Africa, BIM adoption 

has been primarily driven by multinational construction firms working on large 

infrastructure projects. However, smaller firms face significant challenges, which includes 

the lack of government mandates and limited access to BIM training and education 

(SACPCMP, 2020). A survey conducted by the South African Council for the Project and 
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Construction Management Professions (SACPCMP) in 2020 found that while 40% of 

large firms were using BIM, only 12% of small-to-medium-sized enterprises (SMEs) had 

adopted the technology. In Botswana, BIM adoption is still in its infancy. A 2021 survey 

by the Botswana Institute of Engineers (BIE) revealed that less than 10% of construction 

firms had fully implemented BIM in their projects, primarily due to the high cost of software, 

lack of skilled professionals, and limited government support. A study by Kerileng et al. 

(2022) highlighted the need for BIM-specific education programs at universities to bridge 

the skills gap and prepare future civil engineers for a digital construction environment. 

 

Despite these clear benefits, BIM adoption remains limited because of several key 

challenges, particularly in developing countries. As noted earlier, the high cost of BIM 

software and hardware remains a significant barrier. According to Olatunji et al. (2016), 

the upfront costs associated with BIM can be prohibitive, especially for small and medium-

sized enterprises (SMEs) in developing economies. Another critical challenge is the lack 

of skilled personnel trained in BIM technologies. A report by the Royal Institute of 

Chartered Surveyors (RICS, 2017) highlighted the need for more extensive BIM 

education and training programs, particularly in developing countries, where the lack of 

skilled professionals has stunted BIM growth. Similarly, the South African Institute of Civil 

Engineering (SAICE) has called for greater government investment in BIM education and 

infrastructure to promote adoption among smaller firms. Finally, the lack of standardized 

processes for BIM adoption remains a challenge, particularly in countries where 

governments have yet to mandate BIM use. Without standardized regulations, BIM 

adoption often remains fragmented, with firms implementing their own systems and 

standards, leading to issues with interoperability and collaboration. 

 

 3. THE ROLE OF EDUCATION IN PROMOTING BIM ADOPTION 

 

Education plays a vital role in overcoming BIM challenges, particularly in developing 

countries. In developed countries, the integration of Building Information Modeling (BIM) 

into civil engineering and architecture curricula has become a standard practice. In 

developing countries, universities and technical institutions are beginning to recognize 

the importance of BIM in preparing students for the modern construction industry. 

According to Wong et al. (2011), early exposure to BIM tools and methodologies in 

educational programmes significantly improves students’ competencies in digital 

construction practices, making them more employable and better prepared to work in 

collaborative environments. Table 2 shows how leading universities have embedded BIM 

courses into their programmes. In the United Kingdom, universities such as University 

College London (UCL) and the University of Salford have embedded BIM into their 

undergraduate and postgraduate programs, with students gaining hands-on experience 
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through courses like BIM in Practice and interdisciplinary collaboration in BIM-driven 

projects. In the United States, prestigious institutions like Stanford University and Georgia 

Tech have pioneered BIM education, offering specialized courses in BIM and Virtual 

Design and Construction (VDC) to prepare students to implement BIM in large-scale 

infrastructure projects. Similarly, Australian universities such as the University of Sydney 

and RMIT University have incorporated BIM into their curricula, providing advanced 

training in digital tools like Revit and Civil 3D for complex infrastructure projects. 

 

In Asia, Singapore leads BIM education, with institutions like the National University of 

Singapore (NUS) and the Singapore University of Technology and Design (SUTD) 

offering BIM-focused programmes as per the government mandate. China, driven by 

rapid urbanization, has integrated BIM into the core curricula of top institutions like 

Tsinghua and Tongji Universities, where students engage in real-world applications of 

BIM in smart city planning and megaprojects. India’s leading universities, which includes 

IIT Delhi and CEPT University, have adopted BIM to improve project management and 

sustainability in urban infrastructure, while Malaysian institutions such as the University 

of Malaya and Universiti Teknologi Malaysia focus BIM in large-scale infrastructure 

projects. 

 

In the Middle East, universities in the UAE and Saudi Arabia, such as the American 

University of Sharjah and King Fahd University of Petroleum and Minerals, have 

integrated BIM into their programs to support ambitious urban development and smart 

city projects. In Africa, Egypt has also made strides in BIM education, with Cairo 

University embedding BIM into its civil engineering and architecture programmes. 

Similarly, South African universities, such as the University of Pretoria and Stellenbosch 

University, are increasingly incorporating BIM into their curricula to enhance project 

coordination, sustainability, and infrastructure development. These examples 

demonstrate that BIM education is not only crucial for developed nations but is also 

gaining traction in developing countries, particularly those with growing infrastructure 

needs. For Botswana, integrating BIM into the civil engineering curriculum at BIUST is 

essential to modernizing the country's construction industry and equipping graduates with 

the digital skills necessary to meet the demands of Botswana’s infrastructure 

development and Vision 2036 goals (Kerileng et al., 2022). By following the footsteps of 

these global institutions, BIUST can bridge the skills gap in the construction industry and 

prepare students to lead Botswana’s transition to a knowledge-based, digitally enabled 

economy. 
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Table 2. BIM courses in leading universities. 

Country University Programs with 
BIM Integration 

Focus of BIM Curriculum 

United 
Kingdom 

University 
College London 
(UCL) 

MSc in 
Construction 
Economics and 
Management 

Hands-on BIM practice with 
tools like Autodesk Revit, 
Navisworks, and Bentley 
Systems 

United 
States 

Stanford 
University 

Civil Engineering, 
Construction 
Management 

Focus on Virtual Design and 
Construction (VDC), large-
scale project implementation 
using BIM. 

Australia University of 
Sydney 

Master of 
Architecture, 
Master of 
Construction 
Management 

Advanced training in BIM tools 
like Revit and ArchiCAD, with 
emphasis on interdisciplinary 
collaboration. 

 RMIT University Undergraduate & 
Postgraduate 
Engineering 
Programs 

Digital management of 
complex infrastructure projects 
using Autodesk Civil 3D and 
InfraWorks 

Singapore National 
University of 
Singapore (NUS) 

Master’s in 
Project 
Management 

BIM integration for digital 
construction management, 
sustainability initiatives, and 
project collaboration 

China Tsinghua 
University 

Master of 
Architecture, 
Master of Civil 
Engineering 

Real-world applications of BIM 
in megaprojects, urban 
planning, and infrastructure 
development. 

 Tongji University Civil Engineering, 
Architecture 
Programs 

Smart city planning and large-
scale infrastructure projects 
using BIM tools like Revit and 
Rhino. 

India IIT Delhi Construction 
Project 
Management, 
Civil Engineering 
Programs 

Digital construction 
management, clash detection, 
and sustainability analysis 
using BIM tools. 

Malaysia University of 
Malaya (UM) 

Master of Project 
Management 

Large-scale infrastructure 
projects, BIM for transportation 
and high-rise buildings 

United Arab 
Emirates 

American 
University of 
Sharjah (AUS) 

Civil Engineering, 
Architecture 
Programs 

BIM for urban development, 
smart cities, and large-scale 
infrastructure like airports and 
metro systems. 
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Saudi 
Arabia 

King Fahd 
University of 
Petroleum and 
Minerals 
(KFUPM) 

Construction 
Engineering and 
Management 

Digital construction techniques, 
advanced project management 
using BIM tools to support 
Vision 2030. 

Egypt Cairo University Civil Engineering, 
Architecture 
Programs 

BIM for enhancing project 
coordination and efficiency in 
large-scale developments like 
Egypt’s New Capital. 

South Africa University of 
Pretoria 

Master of 
Construction 
Project 
Management 

BIM for digital construction, 
sustainability, and 
interdisciplinary collaboration. 

 Stellenbosch 
University 

Civil Engineering 
Program 

BIM for project management, 
infrastructure development, 
and smart city planning. 

 

While many civil engineering programmes still emphasize traditional design and 

construction methodologies, the modern construction industry increasingly demands 

graduates who are proficient in digital tools, particularly BIM. In developing countries like 

Botswana, this issue is particularly acute, since the construction industry cannot keep 

pace with global technological advances. The skills gap is especially concerning within 

the context of Botswana’s Vision 2036, a national development plan that envisions the 

country transitioning into a knowledge-based economy. To achieve this goal, it is 

essential to equip civil engineering students with the digital competencies necessary to 

contribute effectively to Botswana’s infrastructure development and broader economic 

objectives. BIM education is a crucial component of this transformation, as it fosters 

innovation, efficiency, and sustainability key pillars of modern construction. This study 

outlines and discusses the strategic initiative undertaken by the Botswana International 

University of Science and Technology (BIUST) to integrate BIM into its undergraduate 

civil engineering curriculum. The adoption of BIM into engineering education is expected 

to bridge the existing skills gap by providing students with the expertise necessary to 

thrive in a digital construction environment. This is expected to enhance the quality of civil 

engineering education, and to contribute to the development of a workforce that can meet 

the demands of the modern construction industry. It is anticipated that the curriculum 

design, and the anticipated outcomes of this initiative would provide a framework that can 

serve as a model for other institutions in developing countries seeking to modernize their 

engineering programmes. 
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4. METHODOLOGY 

 

This methodology is designed to ensure that students are proficient in BIM by the time 

they graduate, enabling them to contribute effectively to the construction industry in 

Botswana and beyond. 

 

4.1. Phase 1 - Proposed Curriculum Design and Development 

 

The integration of BIM into the curriculum follows a phased approach, where BIM 

concepts are gradually introduced throughout the civil engineering programme, as in 

Table 3. In the first phase, students are introduced to the foundational concepts of 

Building Information Modeling (BIM). This includes an overview of BIM tools like Autodesk 

Revit, Civil 3D, and Navisworks and Rhino, which are used for digital modeling and design. 

The focus is on familiarizing students with the basics of digital construction, including how 

BIM fits into the broader context of the architecture, engineering, and construction (AEC) 

industries. These tools are integrated into existing courses such as design, construction 

management, and structural analysis. 

 

Table 3. Phase 1 - Proposed curriculum. 

Year Key 
Components 

Learning 
Outcomes 

Expected Outputs Technological 
Tools 

1 - Introduction to 
Digital Design. 

- Visualization and 
Design 
Communication. 

- Basic competency 
in digital modeling 
and design 
visualization. 

- Students gain 
foundational skills in 
digital design and 
communication. 

- Autodesk 
Revit 
- Rhino 

2 - Fundamentals of 
BIM (Autodesk 
Revit, Rhino). 

-Digital 
Construction 
Management. 

- Basic BIM 
proficiency using 
industry-standard 
tools. 
- Understanding 
the role of BIM in 
construction 
processes. 

- Students are able to 
create digital 
models and 
understand BIM 
basics in a 
construction 
context. 

- Autodesk 
Revit 
- Rhino 

3 - Advanced BIM 
Applications 
(Navisworks, Civil 
3D). 
- Interdisciplinary 
Coordination. 

- Intermediate BIM 
skills, including 
project 
coordination and 
clash detection. 
- Collaboration with 
other disciplines. 

- Students proficient 
in using BIM for 
project coordination 
and resolving 
interdisciplinary 
conflicts. 

- Navisworks 
- Civil 3D 
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4 - Capstone Project 
in Collaboration 
with Industry. 

- BIM for 
Sustainability and 
Infrastructure. 

- Advanced BIM 
skills applied to 
real-world projects 

- Ability to integrate 
sustainability into 
BIM workflows. 

- Students can apply 
BIM to industry-
sponsored projects, 
focusing on 
sustainability and 
infrastructure. 

- BIM 360 
- Autodesk 
Revit 
- Civil 3D 
- Rhino 
- Navisworks 

5 - Advanced 
Infrastructure 
Modeling- BIM for 
Urban Planning 
and Smart Cities. 

- Mastery of BIM 
tools for complex 
infrastructure and 
urban projects. 
- Advanced project 
lifecycle 
management skills. 

- Students complete 
comprehensive BIM 
projects, 
contributing to 
smart cities and 
complex 
infrastructure. 

- BIM 360 
- InfraWorks 
- Civil 3D 
- Navisworks 
- Autodesk 
Revit 

 

 4.2. Phase 2 - Faculty Training and Development 

 

The second phase moves beyond the basics to explore advanced BIM applications such 

as project coordination and clash detection (Table 3). Students collaborate with peers 

from other disciplines, like architecture and mechanical engineering, using tools like 

Navisworks and Civil 3D to manage more complex projects. The emphasis here is on 

real-time collaboration and resolving conflicts through digital coordination. 

 

Table 4. Phase 2 - Faculty Training and Development. 

Component Key Actions Learning 
Outcomes 

Expected 
Outputs 

Technological 
Tools 

Initial 
Training 
Workshops 

- Hands-on 
training for 
faculty in 
Autodesk 
Revit, 
Navisworks, 
Civil 3D, 
Rhino, and 
BIM 360. 

- Faculty 
proficiency in 
core BIM 
software and 
advanced 
modeling 
techniques. 

- Certified faculty 
capable of 
teaching BIM 
concepts. 
- Increased 
faculty 
competence in 
BIM. 

- Autodesk Revit 
- Civil 3D 
- Navisworks 
- BIM 360 

Professional 
Certifications 

- Faculty 
encouraged to 
pursue 
certifications in 
BIM 
technologies. 

- Faculty gain 
formal 
certification 
and expertise 
in BIM. 

- Certified and 
knowledgeable 
faculty to 
deliver BIM 
education. 

- Professional 
certification 
programs 
(Autodesk, 
Bentley, etc.) 

Continuous 
Professional 

- Ongoing 
development 
through 

- Faculty stay 
updated on 
emerging 

- Continuously 
improving 
faculty 

- Online courses 
- Industry 
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Development 
(CPD) 

conferences, 
webinars, and 
industry 
collaboration. 

trends, 
technologies, 
and practices 
in BIM. 

proficiency and 
curriculum 
quality. 

conferences 
- Webinars 

 

4.3. Phase 3 - Interdisciplinary Collaboration and Project-Based Learning 

 

In Phase 3 (Table 5), students engage in project-based learning through simulations and 

case studies that mimic real-world construction scenarios. This experiential learning 

approach allows students to apply their BIM skills to infrastructure projects and 

sustainability analysis. Software such as InfraWorks and BIM 360 are introduced to 

manage entire project lifecycles, from design to operation. 

 

Table 5. Phase 3 - Interdisciplinary Collaboration and Project-Based Learning. 

Component Key Actions Learning 
Outcomes 

Expected 
Outputs 

Technological 
Tools 

Year 3: 
Interdisciplinary 
Projects 

- Collaboration 
between civil 
engineering, 
architecture, 
and 
mechanical 
engineering 
students. 

- Students learn 
interdisciplinary 
project 
coordination, 
clash 
detection, and 
teamwork. 

- Successful 
interdisciplinary 
BIM projects 
with 
collaborative 
problem-
solving. 

- Navisworks 
- Civil 3D 
- Autodesk 
Revit 

Year 4: Real-
World Capstone 
Projects 

- Industry-
sponsored 
projects with 
guidance 
from 
professionals. 
- Focus on 
sustainability 
and 
infrastructure. 

- Advanced BIM 
proficiency 
applied to real-
world, industry-
standard 
infrastructure 
projects. 
- Sustainability 
integration. 

- Industry-ready 
capstone 
projects 
demonstrating 
real-world 
application of 
BIM. 

- BIM 360 
- InfraWorks 
- Civil 3D 
- Autodesk 
Revit 
- Navisworks 

 

4.4. Phase 4 - Capstone Projects and Industry Collaboration 

 

When the students reach the final year, they engage in capstone projects that involve 

real-world projects (Table 6). In this phase, students engage in project-based learning 

through simulations and case studies that mimic real-world construction scenarios. This 

experiential learning approach allows students to apply their BIM skills to infrastructure 
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projects and sustainability analysis. These projects could be done in collaboration with 

industry partners, allowing students to apply BIM to the design and construction of 

sustainable infrastructure. Software such as InfraWorks and BIM 360 are introduced to 

manage entire project lifecycles, from design to operation.The curriculum design will 

ensure that students are proficient in using BIM software and understand its role in 

modern construction processes. This phase bridges the gap between academic learning 

and professional practice. 

 

Table 6. Phase 4 – Capstone Projects and Industry Collaboration. 

Component Key Actions Learning 
Outcomes 

Expected 
Outputs 

Technological 
Tools 

Industry-
Sponsored 
Capstone 
Projects 

- Students 
complete 
capstone 
projects in 
collaboration 
with industry 
partners. 
- Focus on 
solving real-
world 
challenges. 

- Application of 
advanced BIM 
skills to practical 
challenges, with 
emphasis on 
sustainability and 
lifecycle 
management. 

- Completed 
capstone 
projects 
meeting 
industry 
standards. 
- Real-world 
infrastructure 
designs using 
BIM. 

- BIM 360 
- Civil 3D 
- InfraWorks 
- Autodesk 
Revit 
- Navisworks 

Internships 
and 
Mentorship 

- Industry 
internships 
providing 
hands-on 
experience. 
- Mentorship 
from 
professionals 
in construction 
firms. 

- Students gain 
practical industry 
experience 
applying BIM in 
construction 
projects. 

- Industry-ready 
graduates with 
practical BIM 
knowledge and 
professional 
mentorship 
experience. 

- Industry-
specific BIM 
software and 
tools as per 
the project 
requirements. 

 

4.5. Phase 5 - Evaluation and Continuous Improvement 

 

The final phase involves assessing the outcomes of the BIM curriculum through student 

performance, feedback from faculty, and input from industry partners (Table 7). The goal 

is to continuously refine the curriculum based on these evaluations, ensuring that it 

remains aligned with both academic objectives and industry needs. Quantitative and 

qualitative metrics will be used to measure success, including exams, project evaluations, 

and feedback from stakeholders. 
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Table 7. Phase 5 - Evaluation and Continuous Improvement. 

Component Key Actions Learning 
Outcomes 

Expected 
Outputs 

Technological 
Tools 

Student 
Performance 
Evaluation 

- Evaluate 
students 
through exams, 
project 
evaluations, 
and technical 
assignments. 
- Assess 
accuracy, 
sustainability, 
and BIM skills. 

- Students 
demonstrate 
proficiency in 
BIM software, 
project 
coordination, 
and 
sustainability 
integration. 

- Consistent 
measurement 
of students' 
capabilities 
and readiness 
for the 
workforce. 

- Grading 
systems 
- Survey tools 
for student 
feedback 

Student and 
Faculty 
Feedback 

- Collect 
qualitative 
feedback from 
students and 
faculty through 
surveys and 
interviews. 
- Regularly 
review teaching 
methodologies 
and course 
content. 

- Identify areas 
for curriculum 
improvement. 
- Continuous 
alignment with 
industry 
demands. 

- Enhanced 
teaching 
approaches 
and content 
based on direct 
feedback. 

- Survey and 
feedback 
collection tools 

Industry 
Partner 
Feedback 

- Gather feedback 
from industry 
partners on 
student 
preparedness 
during 
internships and 
capstone 
projects. 

- Ensure 
curriculum 
aligns with 
industry needs 
and provides 
job-ready 
graduates. 

- Curriculum 
updates based 
on industry 
trends and the 
applicability of 
BIM skills. 

- Industry 
feedback 
collection tools 

Curriculum 
Review and 
Updates 

- Annual 
curriculum 
review 
incorporating 
feedback from 
students, 
faculty, and 
industry 
partners. 

- Continuous 
curriculum 
improvement to 
keep pace with 
technological 
advances and 
industry 
demands. 

- Regular 
updates to 
keep 
curriculum 
relevant and 
effective for 
modern 
industry 
practices. 

- Curriculum 
review 
processes and 
documentation 
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5. POST-IMPLEMENTATION PHASES: SUSTAINING GROWTH AND INNOVATION 

 

After the successful implementation of BIM in the civil engineering curriculum at BIUST, 

the focus will shift to ensuring continuous improvement, growth, and long-term impact. 

These phases outline the strategic steps needed to enhance the curriculum, foster 

industry collaboration, and position BIUST as a leader in digital construction education. 

 

● Annual Curriculum Review and Innovation - To ensure that the BIM curriculum 

remains relevant and aligned with industry standards, an annual review process will 

be established to evaluate the curriculum, update the technology and introduce 

innovate teaching methods. The course content, learning outcomes, and teaching 

methodologies will be regularly evaluated to assess their effectiveness. Feedback will 

be gathered from students, faculty, and industry partners to identify areas for 

improvement and adaptation. To ensure that the students are trained on the latest 

tools and practices, the BIM software and hardware will be regularly updated to reflect 

industry advancements. New BIM technologies such as Artificial Intelligence (AI) for 

predictive modelling, Virtual Reality (VR) for immersive design experiences, and 

advanced sustainability analysis tools will be explored. To enhance student 

engagement and learning flexibility, new pedagogical approaches such as flipped 

classrooms, online learning modules, and blended learning will be incorporated into 

the curriculum. 

 

● Faculty Development and Certification - A robust faculty development plan will be 

developed to ensure that instructors remain proficient in BIM technologies and are 

equipped to teach effectively by conducting continuous training and professional 

development (CPD) and engage in BIM-related research. Hands-on training 

workshops will be provided to build faculty proficiency in Autodesk Revit, Navisworks, 

Civil 3D, Rhino, and BIM 360. Faculty members will be encouraged to pursue 

certifications in BIM technologies from industry-leading providers such as Autodesk 

and Bentley. To ensure that faculty members become experts in BIM, support will be 

provided so that they can participate in industry conferences, webinars, and research 

collaborations to stay updated on the latest BIM trends and technologies. Further, to 

contribute to global BIM knowledge and strengthen BIUST’s academic reputation they 

will be encouraged to engage in BIM-related research, publish findings in academic 

journals, and present at international conferences  

 

● Expansion of Industry Partnerships - Industry collaboration is critical for ensuring 

that the BIM curriculum meets real-world demands and enhances students' 
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employability. Key initiatives will include the establishment of the industry advisory 

board, international collaborations, BIM consultancy services. An industry advisory 

board, composed of industry leaders, will be established to provide input on 

curriculum relevance, emerging trends, and job market needs. Further, the advisory 

board will identify internship opportunities, research collaborations, and job 

placements for graduates. Mechanism will also be put in place to develop 

partnerships with global institutions in BIM-leading countries such as the UK, US, 

Australia, and Singapore to foster student exchanges, joint research projects, and 

faculty collaboration. ABIM consultancy division will be established at BIUST, with 

students and faculty working on real-life BIM projects for local industry. This initiative 

will provide valuable hands-on experience while contributing to the digitalization of 

Botswana’s construction sector. 

 

● Research and Development - BIUST will invest in BIM research to foster innovation 

and explore new applications of BIM in construction. A dedicated research hub, which 

focuses on BIM innovation, smart cities, sustainability, and infrastructure 

development will be established at BIUST. Grants and funding for BIM-related 

research projects will be secured, particularly in the areas of smart infrastructure and 

digital construction. Faculty members and students will be encouraged to participate 

in research projects and publish their findings in reputable academic journals and 

conferences. BIUST will host an annual BIM symposium to bring together industry 

professionals, academics, and students to discuss the latest developments in BIM 

and share research findings. 

 

● Monitoring Long-Term Impact - To assess the long-term success of BIM integration 

at BIUST, a system to track the career progression of graduates will be implemented, 

focusing on their placement in BIM-related roles and their contribution to digital 

construction projects. The employers will provide regularly feedback on the 

performance and preparedness of BIUST graduates to ensure the curriculum remains 

aligned with industry needs. Ultimately, BIM-trained graduates will be evaluated, 

based on their contribution to sustainability and digitalization of Botswana’s 

infrastructure. This includes assessing their ability to reduce project costs, enhance 

building performance, and improve project timelines. 

 

● Sustainability and Scale-Up - To ensure the long-term sustainability and scalability 

of the BIM curriculum at BIUST, it is important to integrate sustainability into all BIM-

related courses and projects, emphasizing green building practices, energy efficiency, 

and life cycle management. In addition, the BIM curriculum can be expanded to other 

engineering disciplines such as mechanical, electrical, and environmental 
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engineering to broaden the impact of BIM education. Finally, professional BIM 

certification programmes can be established for practicing engineers, architects, and 

construction managers in Botswana and the region. This initiative will provide 

continuing education opportunities and help further BIM knowledge and 

implementation across the industry. 

 

6. EXPECTED RESULTS AND DISCUSSION 

 

The integration of BIM into the civil engineering curriculum at BIUST is expected to yield 

significant positive outcomes for students, faculty, and the construction industry in 

Botswana. This section discusses the anticipated results of the BIM curriculum 

implementation and the potential broader impacts on education, industry, and the national 

economy. 

 

6.1 Expected Results 

 

At the completion of the BIM curriculum, students are expected to have developed 

advanced digital modeling skills and BIM proficiency, allowing them to operate effectively 

in modern, technology-driven construction environments. Students will be adept at 

working in interdisciplinary teams, collaborating with peers from other engineering and 

architecture fields to solve real-world design and construction challenges using BIM tools. 

With hands-on projects and industry-sponsored capstone experiences, students will gain 

valuable problem-solving skills, particularly in areas like clash detection, project 

coordination, and sustainability integration. Graduates will be job-ready, equipped with 

practical BIM skills that make them competitive candidates for roles in digital construction 

management, infrastructure planning, and smart city development. 

 

Through continuous professional development and certifications, BIUST faculty will 

become proficient in cutting-edge BIM tools and methodologies. This expertise will 

elevate the overall quality of instruction and allow for innovative teaching methods. 

Faculty members will be better positioned to engage in BIM-related research, leading to 

an increase in publications, conference presentations, and research grants. BIUST is 

expected to emerge as a research leader in BIM education and digital construction 

innovation in Africa. The collaboration between BIUST and industry partners will ensure 

that graduates are well-prepared for the workforce. Through internships and capstone 

projects, students will gain practical experience, making them valuable contributors to 

ongoing and future infrastructure projects in Botswana and beyond. The introduction of 

BIM-trained professionals into the workforce will encourage wider adoption of BIM in 
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Botswana’s construction industry. Over time, this could lead to improvements in project 

efficiency, cost savings, and sustainability in construction practices. 

 

By producing graduates skilled in digital construction, the BIM curriculum will contribute 

to Botswana’s Vision 2036 goal of transitioning to a knowledge-based economy. The 

increased use of digital tools like BIM in national infrastructure projects will drive economic 

growth and innovation. BIM’s integration into the construction sector will promote more 

sustainable practices, resulting in better-designed, energy-efficient buildings and 

infrastructure that contribute to Botswana’s long-term development goals. 

 

6.2 Discussion of the results 

 

The implementation of a BIM-focused curriculum at BIUST is a significant step towards 

modernizing civil engineering education in Botswana. The results are expected to not only 

benefit students but also have far-reaching effects on the construction industry and 

national development. One of the primary motivations behind integrating BIM into the 

curriculum is to address the existing skills gap in Botswana’s construction industry. With 

the rapid pace of urbanization and infrastructure development, there is a growing demand 

for professionals who are proficient in digital construction tools like BIM. By equipping 

students with these skills, BIUST is directly contributing to the development of a future-

ready workforce. BIM’s ability to improve design accuracy, project coordination, and 

sustainability is well-documented. By embedding BIM into the curriculum, BIUST is 

promoting innovation in construction practices. Graduates will be capable of applying BIM 

not only to improve project efficiency but also to integrate sustainability features into their 

designs, contributing to greener, more sustainable infrastructure. Despite the anticipated 

benefits, several challenges may arise during the implementation of BIM in the curriculum. 

These challenges include ensuring that faculty are adequately trained, securing sufficient 

industry partnerships, and keeping the curriculum updated with the latest technology. 

BIUST’s phased approach, coupled with continuous faculty development and strong 

industry collaboration, is designed to mitigate these challenges and ensure the program’s 

success.  

 

The implementation of BIM at BIUST also positions the institution within the global context 

of BIM education. By following the examples of leading universities in the UK, US, China, 

and Singapore, BIUST ensures that its curriculum is globally relevant and competitive. 

The adaptability of the curriculum to emerging technologies and industry trends will further 

enhance its effectiveness in preparing students for international job markets. The long-

term sustainability of the BIM program will depend on several factors, including ongoing 

faculty training, continuous curriculum updates, and maintaining strong industry 
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partnerships. Regular feedback loops, graduate tracking, and industry consultations will 

play a vital role in ensuring that the curriculum evolves to meet future demands. As the 

curriculum matures, its impact is expected to extend beyond BIUST and Botswana. 

Graduates will bring their skills to the wider Southern African region, contributing to the 

digital transformation of the construction industry in neighbouring countries. This regional 

influence could lead to increased collaboration across borders, knowledge exchange, and 

the promotion of BIM standards throughout the continent. 

 

7. CONCLUSION 

 

The integration of Building Information Modeling (BIM) into the civil engineering 

curriculum at the Botswana International University of Science and Technology (BIUST) 

represents a transformative step toward modernizing education and aligning it with the 

evolving demands of the construction industry. As countries around the world embrace 

digital technologies to enhance project efficiency, sustainability, and collaboration, 

BIUST’s commitment to BIM education positions the university as a leader in digital 

construction education within Botswana and the wider African region. The phased 

approach to BIM integration ensures that students develop both foundational and 

advanced skills, culminating in real-world applications through capstone projects and 

industry collaborations. By embedding BIM into the curriculum, BIUST not only addresses 

the existing skills gap in the local construction industry but also prepares graduates to be 

future leaders in digital construction, capable of contributing to national and regional 

development initiatives. 

 

The benefits of BIM are clear improved project coordination, reduced errors, better cost 

estimation, and enhanced sustainability in design and construction. The successful 

implementation of BIM at BIUST is expected to produce graduates who are highly skilled 

in these areas, ready to meet the demands of modern infrastructure projects and 

contribute to Botswana’s Vision 2036 goals of transitioning to a knowledge-based 

economy. Furthermore, the strong focus on industry collaboration and faculty 

development ensures that the curriculum remains relevant and responsive to 

technological advancements and industry needs. By fostering partnerships with local and 

international construction firms, government agencies, and global universities, BIUST 

creates a dynamic educational environment that continuously evolves to prepare students 

for the future. 

 

In conclusion, the integration of BIM into BIUST’s civil engineering program is not just an 

academic initiative but a vital contribution to the development of Botswana’s construction 

industry. It promises to drive innovation, promote sustainability, and equip the next 
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generation of engineers with the digital skills required for the challenges of the 21st 

century. Through this initiative, BIUST is laying the foundation for a more digitally literate, 

competent, and competitive workforce that will play a crucial role in the country’s 

infrastructure development and its broader aspirations for economic growth and 

sustainability. 
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