
Canadian Perspective on Civil Canadian Perspective on Civil 
Engineering Education and Engineering Education and 

Future ProspectsFuture Prospects

J.J. Roger ChengJ.J. Roger Cheng
Department of Civil & Department of Civil & 

Environmental EngineeringEnvironmental Engineering
University of Alberta

Susan NesbitSusan Nesbit
Department of Civil Department of Civil 

EngineeringEngineering
University of British ColumbiaUniversity of British Columbia University of Alberta



Civil Engineering in CanadaCivil Engineering in Canada

A total of 25 universities offering Civil A total of 25 universities offering Civil 
Engineering undergraduate program with a Engineering undergraduate program with a 
total enrollment of 7869 students in 2005total enrollment of 7869 students in 2005
A total of 24 universities offering Civil A total of 24 universities offering Civil 
Engineering graduate program with a total Engineering graduate program with a total 
enrollment of 2607 students in 2005enrollment of 2607 students in 2005
Every engineering school has to be Every engineering school has to be 
accredited by CEAB every six years.accredited by CEAB every six years.



Civil Engineers in Canadian CultureCivil Engineers in Canadian Culture

Canada is a large country with a small Canada is a large country with a small 
populationpopulation
The country was built by Civil EngineersThe country was built by Civil Engineers
Civil Engineers have close links with Civil Engineers have close links with 
government, policy makers and professional government, policy makers and professional 
associationsassociations
Many Civil Engineers are involved in top Many Civil Engineers are involved in top 
managementmanagement
Civil Engineering is a Civil Engineering is a ““socially conscioussocially conscious””
engineering disciplineengineering discipline



Some Canadian University ViewsSome Canadian University Views

We have a good public imageWe have a good public image
We attract really bright studentsWe attract really bright students
The definition is evolving, but the field The definition is evolving, but the field 
remains unitedremains united
Technical content is constantly renewing, Technical content is constantly renewing, 
but a high priority is nonbut a high priority is non--technical content:technical content:
–– CommunicationCommunication Sustainable developmentSustainable development
–– TeamworkTeamwork Global issuesGlobal issues
–– Intercultural sensitivityIntercultural sensitivity Ethics & professionalismEthics & professionalism



A Canadian View with the BOK Committee A Canadian View with the BOK Committee 

US degrees have 120US degrees have 120--130 credit hours for BSc 130 credit hours for BSc 
degrees, while Canadian CEAB degrees have minimum degrees, while Canadian CEAB degrees have minimum 
145  credit hours (usually over 160 credit hours are 145  credit hours (usually over 160 credit hours are 
required)required)
CEAB is improving output measurements. A licensure CEAB is improving output measurements. A licensure 
examination system is not on our radarexamination system is not on our radar
Canadian degrees are for generalist Civil Engineers, Canadian degrees are for generalist Civil Engineers, 
our masters are for specialistsour masters are for specialists
Canadian schools are also learning from the curriculum Canadian schools are also learning from the curriculum 
reform in UK, European, Australian reform in UK, European, Australian involving involving 
competencycompetency--based approaches, the use of portfolios to based approaches, the use of portfolios to 
assess professional readiness, and a wider acceptance assess professional readiness, and a wider acceptance 
of new strategies for learner of new strategies for learner centredcentred education.education.





Civil Engineering EducationCivil Engineering Education

PerceptionsPerceptions

ThreatsThreats

OpportunitiesOpportunities



Issues Faced by Civil Engineering TodayIssues Faced by Civil Engineering Today

Exponential increase of knowledge in each discipline Exponential increase of knowledge in each discipline 
Water down formal education for civil engineering Water down formal education for civil engineering 
students to meet credit hours limitation for a fourstudents to meet credit hours limitation for a four--year year 
BScBSc degreedegree
No room for accommodating new technologies and No room for accommodating new technologies and 
addressing complex social issuesaddressing complex social issues
Standardize and codify the civil engineering design to Standardize and codify the civil engineering design to 
protect public safetyprotect public safety
No room for creativity and innovationNo room for creativity and innovation
Low monetary compensation for Civil EngineersLow monetary compensation for Civil Engineers
Declining appeal of Civil Engineering to highly Declining appeal of Civil Engineering to highly 
motivated young peoplemotivated young people



Reality of Civil Engineering Education TodayReality of Civil Engineering Education Today

Inadequate Inadequate BScBSc education (lack of education (lack of 
integrated knowledge and soft skills)integrated knowledge and soft skills)
Focus on technical solutions rather than Focus on technical solutions rather than 
defining the issuesdefining the issues
Lack of knowledge of new technologiesLack of knowledge of new technologies
Lack of creativity and innovationLack of creativity and innovation
Decreased influence on societyDecreased influence on society
Lost of the ability to attract highly motivated Lost of the ability to attract highly motivated 
young civil engineersyoung civil engineers



Civil Engineering Education ReformCivil Engineering Education Reform
Civil engineering is the engineering Civil engineering is the engineering 
discipline for a successful society, and the discipline for a successful society, and the 
discipline to protect itdiscipline to protect it
–– Civil engineering is the engineering of all Civil engineering is the engineering of all 

disciplines (broad base education)disciplines (broad base education)
–– Civil engineering leads professions (demanding Civil engineering leads professions (demanding 

and utilizing new technologies)and utilizing new technologies)
–– Civil engineering is the people engineering Civil engineering is the people engineering 

(communication and leadership capability)(communication and leadership capability)
–– Civil engineering is the Civilization engineering Civil engineering is the Civilization engineering 

(socially responsibility, locally and globally)(socially responsibility, locally and globally)



Reform of Civil Engineering at U of A Reform of Civil Engineering at U of A 

Make the civil engineering relevant to the society Make the civil engineering relevant to the society ––
natural resources engineering, environmental natural resources engineering, environmental 
engineering, infrastructure management, cold engineering, infrastructure management, cold 
region engineering, biomedical engineering, etc.region engineering, biomedical engineering, etc.
Attract the best students by introducing new Attract the best students by introducing new 
technologies, e.g. information technology, microtechnologies, e.g. information technology, micro-- & & 
nanonano--technologies, biotechnology, and new technologies, biotechnology, and new 
materials, in civil engineering curriculamaterials, in civil engineering curricula
Promote socially responsibilities by incorporating Promote socially responsibilities by incorporating 
infrastructure management, SHM, lifeinfrastructure management, SHM, life--cycle cycle 
costing, risk management, performance based costing, risk management, performance based 
design, and sustainability in current civil design, and sustainability in current civil 
engineering curriculumengineering curriculum



Goal of New Civil Engineering EducationGoal of New Civil Engineering Education

Provide all round graduates who are Provide all round graduates who are 
adaptable, creative, resourceful, and adaptable, creative, resourceful, and 
responsive to changes and challenges responsive to changes and challenges 
in society, technology and career in society, technology and career 
demands.demands.



Reform of Undergraduate EducationReform of Undergraduate Education

Provide broad, solid fundamental technical Provide broad, solid fundamental technical 
background of each discipline in Civil Engineering background of each discipline in Civil Engineering 
for B.Sc. degreefor B.Sc. degree
Avoid narrow standardized or proven technology Avoid narrow standardized or proven technology 
education, encourage innovation and imaginationeducation, encourage innovation and imagination
Integrate new technologies in civil engineering Integrate new technologies in civil engineering 
curriculum, e.g. environmental option, biomedical curriculum, e.g. environmental option, biomedical 
option, option, geoenvironmentalgeoenvironmental option, etc.option, etc.
Teach for sustainability, environmental Teach for sustainability, environmental 
consciousness, and life cycle cost for a designconsciousness, and life cycle cost for a design
Provide broad leadership, communication, and Provide broad leadership, communication, and 
management training in civil engineering management training in civil engineering 
undergraduate educationundergraduate education



Reform of Graduate EducationReform of Graduate Education
Provide solid specialized master degrees as the Provide solid specialized master degrees as the 
specialized professional degreespecialized professional degree
Provide soft skills, such as project management, Provide soft skills, such as project management, 
lifelife--cycle engineering, environmental impact cycle engineering, environmental impact 
assessment etc., in master program (Executive assessment etc., in master program (Executive 
M.Eng. Internship Program)  M.Eng. Internship Program)  
Offer interdisciplinary graduate degrees based on Offer interdisciplinary graduate degrees based on 
the demands of the society and development of the demands of the society and development of 
new technologies, e.g. new technologies, e.g. geoenvironmentalgeoenvironmental
engineering, biomedical engineering, infrastructure engineering, biomedical engineering, infrastructure 
engineering, resources engineering.engineering, resources engineering.



Programs of Civil Engineering at U of APrograms of Civil Engineering at U of A

Undergraduate Programs (Traditional & Undergraduate Programs (Traditional & 
CoCo--op):op):
–– Civil EngineeringCivil Engineering
–– Civil Engineering, Environmental OptionCivil Engineering, Environmental Option
–– Civil Engineering, Biomedical OptionCivil Engineering, Biomedical Option
Integrated Graduate Program with Integrated Graduate Program with 
traditional civil disciplines and specialized traditional civil disciplines and specialized 
interdisciplinary degreesinterdisciplinary degrees



SummarySummary

Status quo is no longer acceptableStatus quo is no longer acceptable
Civil engineering education requires progressive Civil engineering education requires progressive 
thinkingthinking
Civil engineeringCivil engineering’’s future is riding on the s future is riding on the 
acceptance of social responsibility and technical acceptance of social responsibility and technical 
challengeschallenges
The threat of the civil engineering education is from The threat of the civil engineering education is from 
within of traditional thinkingwithin of traditional thinking
The future of the Civil Engineering is bright and is The future of the Civil Engineering is bright and is 
limited only by imaginationlimited only by imagination
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