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Abstract – Successfully completing an engineering 
degree often requires at least four or five years of intense 
study by students, and many of these students start their 
programs with a limited sense of what an engineer is or 
does.  During their journey, some students gravitate 
towards a blend of practical application and theoretical 
knowledge of engineering principles; some, for diverse 
reasons, may be unable to invest the time required for an 
engineering degree. For these students, an engineering 
technologist career, which focuses on application and 
implementation, may be more appropriate.  
 

Leveraging the common first-year engineering curriculum 
recently launched in British Columbia, Vancouver Island 
University has developed and implemented a new, 
generalist, Integrated Engineering Technologist diploma 
(ITED) that combines civil, mechanical, and electrical 
principles, and provides a career pathway for those 
students who start engineering studies but choose not to 
continue with the degree.   
 

This paper will focus on the development of this new 
diploma, while a subsequent paper will evaluate its 
implementation. 
 

The three development phases of the IETD were: 
1. Identifying key program graduate attributes, 
2. Developing the program structure and delivery 

modes, and, 
3. Creating the detailed course content.   

 

Within the first phase, an inventory of desired skills was 
obtained through broadly distributed surveys, direct 
engagement with industry, professional, and government 
groups, and evaluation of future needs within the 
technologist profession.  This paper will outline the 
methods used to collect this data, and the process by 
which this data was developed into a thematic collection 
of higher order skills and attributes.  Through this 
iterative consultation process, a technologist credential 
with a broad, non-specialized disciplinary focus was 
found to best meet the identified skills gap and need.   
 
 

 
1University of British Columbia, University of Victoria, University of 
Northern British Columbia, Simon Fraser University, and Thompson 
Rivers University. 

 
 

The second phase consisted of a study of engineering, 
technologist, and technician programs to evaluate best 
practice.   
 

This paper discusses the cohort model that was ultimately 
chosen, and the highly modular approach used by the 
instructor team. Each four-week module consists of up to 
five courses run in parallel, where individual learning 
topics are treated collectively and strategically sequenced 
to best facilitate learning.  A summative assessment 
evaluates learning at the end of each module.  
 

In the final phase, which is on-going, specific course 
content is being developed, including lab-based and field 
activities, classroom-based learning, and project work.  
Examples of this work and their motivation are provided. 

Keywords: Curriculum development; Student Success; 
Technologist 
 

1. INTRODUCTION 
 

1.1. Motivation  
 

Vancouver Island University (VIU) is a teaching 
intensive university that offers a one-year, Engineering 
Transfer certificate aligned with the British Columbia 
common first-year engineering curriculum (CFYEC) [1].  
Through this certificate, learners are able to start their 
engineering studies at VIU and transfer seamlessly into all 
engineering schools in BC1, as well as the University of 
Alberta to complete their degrees.  Out of a typical first 
year class of between 50 and 60 students, typically 30% 
will not complete the pathway requirements.  The reasons 
for this discontinuance are diverse; anecdotally, many of 
these students gravitate towards a hands-on, practical skills 
set as opposed to more mathematical and design focussed 
studies, and/or are unable (or unwilling) to invest the time 
required to complete an engineering degree.  For example, 
mature students typically complete upgrading courses prior 
to entering first-year engineering, and often have outside 
responsibilities that make it more challenging for them to 
invest the time need to complete a full degree.  The 
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technologist credential provides a pathway into a related 
profession with less time commitment.   

Many colleges and teaching universities in British 
Columbia offer a first-year engineering transfer curriculum 
(e.g. the CFYEC).  These institutions are usually open 
access, and have a broad diversity of students within their 
transfer programs (e.g. percentage of mature students).  A 
technologist credential, such as the one described in this 
paper, may be of particular value for these institutions to 
consider as it provides an alternative pathway for students 
to achieve their academic and career goals.   
 

1.2. Background  
 

The technology sector in British Columbia consists of 
over 10 000 businesses, and is one of the fastest growing 
sectors of the provincial economy, generating $29 billion 
in revenue and employing over 100 000 people.  However, 
the Asia Pacific Gateway Skills Table suggest that there 
will be an insufficient supply of engineers and 
technologists to fulfill engineering and technology related 
vocations between 2016-2021 [2].  The WorkBC Labour 
Market Outlook forecast for 2021-2031, a more recent 
study, predicts that 110 000 openings are expected in tech 
related fields over the coming decade, with a further 85 000 
openings expected in skilled trades [3]. 

 To address this concern, the Government of British 
Columbia announced funding to support 2 900 additional 
seats at institutions throughout the province towards jobs 
in the tech sector to address this anticipated shortfall [4].  
This funding began in mid-2018, and initially supported 
program planning activities at Vancouver Island 
University to explore creating a technologist diploma that 
leverages off its Engineering Transfer certificate program. 

This work resulted in developing an Integrated 
Engineering Technologist diploma (IETD).  Students 
successfully completing the core set of first-year 
engineering courses identified by the CFYEC at any 
institution in British Columbia, which includes Vancouver 
Island University, with a minimum GPA are able to 
transfer into the second-year of the IETD.  Upon 
completion of the diploma, students may enter the 
workforce, or transfer to continue progression towards an 
engineering degree or another technologist pathway. 

Graduates of the IETD will participate in multi-
disciplinary engineering projects, applying design 
principles and industry-standard practice to collaborate, 
model, draft, coordinate, and document projects in many 
disciplines including construction and manufacturing.  The 
program consists of five academic terms, one mandatory 
co-op term, and a final capstone project.  

This paper will focus its discussion on preparatory work 
supporting the submission of the IETD program proposal 
to the VIU Senate for further consideration, and includes 
the process to both identify the key program graduate 
attributes and develop the program structure and delivery 
modes.  Some aspects of this work followed the direction 

of recent curriculum development processes at the 
University of Saskatchewan [5,6] and the University of 
British Columbia [7], as well as the consultation process 
for the CFYEC feasibility study [8]. 

Of course, to support the proposal, an evaluation of 
capacity to deliver (e.g. capital, space, and personnel) was 
undertaken, requiring a general evaluation of program 
graduate attributes and how they are supported by 
competencies at the course level.  This work, however, will 
be discussed as a larger scope within a subsequent paper.   

2. PHASE 1 – IDENTIFY KEY PROGRAM 
GRADUATE ATTRIBUTES 

The goal expressed by the BC Government as part of 
its funding was to develop a short- to medium length 
program (e.g. certificate, diploma) providing job-ready 
skills relevant to the local region.  Additionally, there was 
an institutional goal to integrate a trend in engineering 
education to develop an outcomes-based approach to 
program delivery addressing both technical need but also 
develop skills in areas such as communication, teamwork, 
professionalism, critical/creative thinking, and sustainable 
design principles.  

A gap analysis was undertaken to evaluate areas of 
need within the local tech/engineering sector, as well as 
general research to overlay longer term trends expected for 
the region.   
 

2.1. Engineering Program Advisory Committee 
 

The Engineering Transfer program at Vancouver Island 
University had a pre-existing Engineering Program 
Advisory Committee (EPAC), consisting representatives 
from the local school district, post-secondary transfer 
partners, local engineering professional association, local 
industry, alumni, and current students within the certificate 
program, to assist with quality assurance and maintenance 
of relevancy.  The EPAC committee membership was 
expanded to include a broader representation of 
engineering and technology disciplines within the region, 
as well as both private and public employers (e.g. City of 
Nanaimo).  Consistent with the terms of reference of the 
committee, its role in the process would be to provide 
feedback on the gap analysis results, and, if agreeable, 
validate both the findings and the resulting curriculum that 
was developed.   

 

2.2. Labour Market Inventory Survey 
 

A Labour Market Inventory (LMI) survey was 
developed using Lime Query through the VIU Office of 
University Planning and Analysis, with questions vetted 
by the EPAC prior to distribution.   

The LMI survey provided potential respondents with 
the context and motivation for developing a technologist 
program, and included questions split into four sections:  
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The first section related to employer background 
information (e.g. size of company, location, hiring trend); 
the second section covered two distinct employee 
competencies – core job entry competencies (e.g. 
communication skills, critical thinking, leadership) and 
core technical competencies (e.g. computer aided 
drawing, quality assurance/control); the third section 
related to employee recruitment, specifically attached to 
the identified core competencies; finally, the fourth 
section related to student engagement (e.g. participation 
in a co-op program, follow-up interview request).   

Completion of the survey was expected to take no 
more than 30 mins, and questions were cast in both a 
Likard and open-ended style.  The goal of the survey was 
to provide a general focus on perceived needs, with more 
specific skills sets developed through subsequent 
discussions within the EPAC and follow-up with those 
respondents who provided their contact details. 

The LMI survey was distributed through social media 
channels, the local branch of Engineers and Geoscientists 
of BC (EGBC), the Applied Scientists, Technicians, and 
Technologists of BC (ASTTBC), and other groups, and 
available for four weekly work periods (15.Oct – 
09.Nov.2018).   

The survey generated 60 responses, with the majority 
originated from the mid-Vancouver Island region, and 
remaining responses originating from the Lower 
Mainland, the Okanagan, and Victoria.  Responses 
originated primarily from consulting firms, but also 
included representation from city government, crown 
corporations, utilities, medium- to large-scale industry, 
and regulatory authorities.  The self-identified 
disciplinary focus of the respondents is shown in Table 1. 
 

Table 1. Self-Reported Disciplines of Respondents from 
LMI Survey 

 

 Discipline % Respondents 
 Civil 25% 
 Electrical 14% 
 Mechanical 11% 
 Geotechnical 11% 
 Manufacturing 8% 
 Other / Multi-Disciplinary 31% 

 
The results from the survey with respect to the general 

learning attributes are shown in Figure 1.  Generally, 
these results are not unexpected:  Team work, 
communication skills, critical thinking, and continuous 
learning were each believed to be extremely or very 
important by 90% of respondents.  Creative thinking, 
health & safety, ethics, an understanding of codes and 
standards, and finance and business acumen were 
believed by 50% of the respondents to be extremely or 
very important.  

 

 
Figure 1. Survey Results – Core Job Entry Attributes  

 
The results from the survey with respect to the specific 

technical attributes are shown in Figure 2, and are more 
varied given the disciplinary differences within the 
respondent pool.  For example, those respondents with a 
civil engineering background typically did not speak to 
the needs of electrical engineering, and vice-versa.  That 
being said, there was broad support to include computer 
aided drafting and manufacturing (CAD/CAM) and 
quality assurance and control (QA/QC) within the 
program.  Other attributes such as public works, waste 
management, programmable logic control (PLC) and 
process control, and mechatronics were also reported to 
be of reasonable importance by the respondents.  
Surprisingly, although sustainability did not rank as very 
important with respect to general learning attributes, 
environmental analysis, and renewable energy technology 
were reported favourably with respect to the specific 
technical skills question. 
 

 
Figure 2.  Survey Results – Core Technical Attributes  

 
2.3 Post-Secondary Survey 
 

The LMI results suggested that a technologist 
credential based around civil, mechanical, and/or electrical 
would be of value to the region.  A survey was undertaken 
of post-secondary institutions within and outside Canada to 
evaluate potential structures, and included follow-up 
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conversations to provide a better understanding of the 
program experience (e.g. British Columbia Institute of 
Technology, Camosun College, Saskatchewan 
Polytechnic).  Table 2 shows a partial list of this survey 

 

Table 2.  Select Engineering Technologist Diploma 
Offerings at other Post-Secondary Institutions 

  

Institution/Location Credential 
British Columbia 
Institute of 
Technology 
(Burnaby, BC) 

Mechanical Engineering Technology 
(Mechanical Design Option) 
Civil Engineering Technology 
Geomatics Engineering Technology 
Mechatronics and Robotics 

Camosun College 
(Victoria, BC) 

Mechanical Engineering Technology 
Electrical Engineering Technology 
Civil Engineering Technology 
Engineering Technology Bridge 
programs 

Okanagan College 
(Kelowna, BC) 

Civil Engineering Technology 
Electronics Engineering Technology 
Mechanical Engineering Technology 

Thompson Rivers 
University 
(Kamloops, BC) 

Instrumentation and Control 
Technician 

South Alberta 
Institute of 
Technology 
(Calgary, AB) 

Engineering Design and Drafting 

Northern Alberta 
Institute of 
Technology 
(Edmonton, AB) 

Engineering Design Technology 

Saskatchewan 
Polytechnic 

Engineering Design and Drafting 

 

 
Further information was gathered from the Vancouver 

Island Economic Alliance (VIEA) Annual Economic 
Reports [9] and the Asia Pacific Skills Table report on the 
technologist labour market in British Columbia [3].   
 

2.4. Program Graduate Attributes 
 

The national education standards for engineering 
technologists are evaluated by the Technology 
Accreditation Canada (TAC).  TAC has identified eight 
primary graduate attributes [10] (with several sub-
attributes) that a graduate is expected to possess and use 
as the foundation to develop and advance a technologist 
career.  These fundamental attributes are required for 
program accreditation and include: 

  

• Research, design, test, analyze, conclude, and 
defend a technology report (Capstone Project) 
related to a significant technology-related issue 

• Analyze and solve engineering 
technology/applied science problems utilizing 
advanced algebra, matrix and calculus 
methodologies, and applying statistics and 
statistical processes 

• Select and apply current industry practices of 
project management and business principles 

• Solve technical problems applying the principles 
of physical and natural science 

• Solve engineering technology/applied science 
problems applying business/management 
principles, ethics, sustainability, contract law, 
codes, and standards 

• Analyze, access, and document data preparing 
graphics, charts, drawings, and reports for 
engineering technology/applied science projects 

• Use a variety of appropriate computer hardware 
and software necessary to the performance of 
tasks within the discipline 

• Analyze, interpret, and assess best practices to 
ensure a safe and healthy working environment 
for oneself and colleagues 

 

In addition to these general program graduate 
attributes, specific technical learning outcomes were 
developed based on the LMI survey, feedback from the 
engineering program advisory committee, in-person 
consultations with industry and relevant professional 
associations, and general research activities.  These 
discussions led to a framing of the new diploma as a 
generalist technologist credential covering civil, 
mechanical, and electrical topics (listed in order of 
importance).   

Although Integrated Engineering degree programs 
exist elsewhere in Canada – i.e. the University of British 
Columbia and the University of Western Ontario – there 
were no example found of an Integrated Engineering 
Technologist credential, although there are examples of 
disciplinary cross-over credentials (e.g. the Engineering 
Design and Drafting diploma at Saskatchewan 
Polytechnic is one example).  Given the strong practical 
component of technology programs, these credentials tend 
to be more specialized starting in Year 1.  However, it is 
argued here that the foundation for a generalist (or 
integrated) engineering career path also applies to an 
engineering technologist career path; namely, that 
individuals with multi-disciplinary experience, and 
primary and secondary knowledge in a specific field, may 
have more agility to adapt to future societal trends and 
needs.  This argument was supported by the EPAC 
committee.   

Consequently, in addition to the general graduate 
attributes shown previously, additional attributes were 
added encompassing aspects of other TAC accredited 
disciplines (e.g. civil, mechanical, electrical) such as 
interpreting and creating engineering drawings, use of 
rapid prototyping tools, and understanding common 
electrical concepts and devices. 
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3. PHASE 2 - PROGRAM STRUCTURE AND 
DELIVER MODES 

3.1. Program Outline 
 

After identifying the perceived gaps through the 
LMI survey and subsequent conversations, high-level 
topics were included in a shareable Padlet2.  This Padlet 
was circulated within the EPAC membership and its 
broader network to populate each high-level topic with 
more specific sub-topics.  This collection was 
subsequently grouped as a course sequence, where the 
learning outcomes for each course were drawn from 
similar courses offered elsewhere, local expertise, and 
corresponding TAC Learning Outcome Indicators (LOIs).  
Credit for each course is shown calculated at 1 credit 
equating to 15 contact hours, with a cap at 4 credits per 
course.  Note that this outline starts in Year 2; Year 1 is 
the Engineering Transfer certificate at VIU, which aligns 
with the Common First-Year Curriculum.  The CFYEC 
includes engineering design, introductory calculus, 
physics, programming, matrix algebra, and 
communication courses, and has been discussed 
elsewhere [1].  The bridging to the 2nd year of the IETD 
from the Engineering Transfer certificate provided 
students with a theoretical and design background, but 
lacked much of the practical and specialized skillset that 
would be obtained in a traditional two-year technologist 
diploma.  Consequently, a third term was added to the 
IETD to address this gap within the proposed program.  

In addition to the courses shown below, students in 
the program are required to complete at least one co-op 
term, typically between Term 2B and Term 3A.   
 

TERM 2A (Year 2 – Semester 1)  

ENGR # Title Credits 
1313 Surveying and Geographic 

Information Systems 
1 

132 Codes, Contracts, and 
Regulations 

1 

210 Computer Aided Drawing 
(CAD) I 

4 

211 Applied Statistics and Modelling 
Tools 

4 

212 Engineering Design III 3 
213 Applied Hydraulics I 4 
214 Statics and Dynamics I 4 

 
 
 
 

 
2www.padlet.com 
3ENGR 131 & ENGR 132 are both one-week intensive 
courses offered in the two weeks prior to the start of Term 
2A  

TERM 2B (Year 2 – Semester 2)  

ENGR # Title Credits 
220 Computer Aided Drawing 

(CAD) II 
4 

224 Structural Design I 4 
227 Civil Design I 4 
228 Sustainable Principles, Tools, 

and Processes I 
2 

229 Applied Electronics I 4 
 

TERM 3A (Year 3 – Semester 1)  

ENGR # Title Credits 
2314 Welding and Non-Destructive 

Testing 
1 

232 Project Management 1 
244 Computer Aided Manufacturing 

and Design 
3 

246 Entrepreneurship and Finance 2 
247 Civil Design II 4 
248 Sustainable Principles, Tools, 

and Processes II 
2 

249 Process Control Systems I 4 
299 Capstone Project 4 

 

3.2. Program Structure – A New Approach 
 

Students taking courses within many engineering 
programs, including the Engineering Transfer certificate 
program at Vancouver Island University, often have 
difficulty connecting learning outcomes within individual 
courses to that of the program as a whole.  This is a long-
recognized challenge [11], and many institutions in 
Canada moved to address it.  For example, the first-year 
engineering program at the University of Saskatchewan 
has shifted to a coordinated and integrated curriculum to 
better serve student learning [6].   

Within the first-year at VIU, students continue to 
take their Physics courses within the Department of 
Physics, their Chemistry course within the Department of 
Chemistry, and so on, in a more traditional model.  There 
is value for the students to learn of the discipline by those 
within the discipline to demonstrate diversity of thinking 
and approach.  Students have limited time, however, and 
so if instruction is siloed, students may choose to 
concentrate their study time on immediate goals for the 
course demanding it, and not see how their learning is 
more broadly applied.   

 

 
 

4ENGR 231 & ENGR 232 are both one-week intensive 
courses offered in the two weeks prior to the start of Term 
2A  
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Building a Culture 
Goldberg & Somerville speak of a required, 

emotional shift in engineering education calling for 
changes in program cultures, broader collaboration 
instead of competition both within and between 
institutions, and a cultivation of courageous engineers 
through trust [12].  This philosophy has been applied to 
the first-year engineering design curriculum component of 
the program for several years, and has been expanded to 
include the second and third year of the proposed program 
with the goal to not just create curriculum, but also build 
community.  This construction begins with providing a 
dedicated, open-access space, where students within the 
first-year, second-year, and third-year of the program 
share a common floor with several design studios and a 
workshop.  This space provides for connectedness, 
collaboration and community between the cohorts, and 
allow a culture to develop.  

 

Integrated Delivery 
Starting in the second year of the IETD, students 

experience an integrated approach to the content delivery.  
In essence, a systems approach is applied to course 
delivery, and shift the student focus from the details to 
showing how content is connected to the larger program 
goals.  Instead of five courses offered in parallel each 
term, the course instructors collaborate as a team, 
demonstrating this attribute to students directly, and 
focusing on learning outcomes for all courses collectively 
based on when that material is most impact for student 
progression and success.  Each term is split into three, 
four-week modules, after which students are assessed on 
the collective outcomes for all courses.  For example, in 
Figure 3, the courses within Term 2A are shown.  The 
learning outcomes for these courses are integrated, and an 
assessment is conducted every four weeks (here shown at 
end of each month for simplicity).   

 
Figure 3.  Modular Approach to Course Delivery 
 

This model bears resemblance to observed 
instructional practice within a Trades program such as 
carpentry or an electrical technician.  It also has 
similarities to competency-based learning (CBET) 
[13,14], which is an outcomes-based approach to 

education that challenges students to assess their current 
abilities, demonstrate achievement of competencies (in 
this case, for each four-week long module), and identify 
areas where further learning is required.  Effectively, the 
goal is to shift learning from a “time served” focus to a 
model of “stuff learned”. Although the proposed program 
envisions this output-based approach over relatively short 
time frames (four weeks), it is aligned with general trends 
within engineering education.  For example, at a high-
level, the Engineers Canada measures outcomes on twelve 
Graduate Attributes as part of its accreditation process 
with specific indicators that measure success on their 
delivery [15], while the Accreditation Board for 
Engineering and Technology (ABET) uses seven criteria 
for its accreditation process including Student Outcomes 
[16]. The goal within this structure is evaluate individual 
learning gaps early, providing opportunities to create a 
plan for that learner to achieve success in the program. 

 

Course Scheduling 
Another practice within Trades programs that this 

program aims to copy is to provide a schedule that is 
contained within regular working hours and provides 
consistent breaks (i.e. lunch).  This schedule (shown in 
Table 3) is facilitated by the dedicated space provided to 
each program cohort, and aims to allow students to more 
effectively time manage their individual responsibilities 
both within and outside their academic experience.  This 
approach is consistent with that proposed by the 
University of Saskatchewan [6].  In general, the topics 
covered each week will vary; studio and project activities 
will generally take place in the afternoon, while lecture 
and in-class demonstrations and activities will take place 
during the morning.  For Monday and Wednesday, studios 
take place every other week, allowing for one of the off-
week “free” time to be used for industrial tours and on-
site demonstrations.   

This schedule also provides unstructured time for 
students to engage with projects, as well as the 
opportunity to include tutorial sessions to help ensure that 
students are less likely to be left behind within the 
competency- based structure.  

 

Table 3.  Proposed Weekly/Daily Schedule [ 
 

 Monday Tuesday Wednesday Thursday Friday 
08:30 

Lecture Lecture Lecture Lecture 
 

09:00 
09:30 
10:00     
10:30 

Lecture 
Lecture 

Lecture 
Lecture 

Lecture 11:00 
11:30   
12:00 
12:30    
13:00 

Studio / 
Project 

(bi-
weekly) 

Studio / 
Project 

Studio / 
Project (bi-

weekly) 

13:30 
Studio / 
Project 

Studio / 
Project 

14:00 
14:30 
15:00 
15:30   
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3.3. Delivery Mode  
 

Within the context of instructor facilitated learning, a 
team-based project-based approach is central within the 
program.  Content themes are woven within all courses in 
a given term through the use of a “spine” project.  These 
projects include elements from each course unit, and help 
to connect students to the broader learning goals of the 
program.  For example, a pumping station design may be 
used as the spine project in Term 2A and 2B, while a 
small sub-division design (inclusive of the pumping 
station) may be used as the spine project in Term 2B/3A.  
Additionally, each student delivers a capstone project in 
Term 3A that encompasses learning from all program 
elements.  

Finally, to support community building within the 
cohort, all course work and project activities will take 
place in a single classroom; instructors, as necessary, will 
cycle in and out, and not the students.  Students enter each 
year as a cohort, which has been demonstrated to support 
success [17-19] .  Each cohort year will have its own 
home studio room with access to equipment as needed for 
the content delivery.  Classes and studios are intended to 
be delivered in-person.  
 

3.4. Thematic Program Spines 
 

In addition to the integrated learning model, the 
program consists of several themes: 
 

CAD/CAM theme 
 

The LMI survey and conversations within the EPAC 
strongly supported create a strong foundation for students 
in computer-aided drafting/design.  Many starting 
positions, particularly those within civil and mechanical 
technology, often have CAD design as a key 
responsibility.  

Within the program, students have a soft exposure to 
CAD within the Engineering Transfer certificate 
curriculum (through its engineering design courses, 
ENGR 112 and ENGR 121).  Here students learn the 
fundamentals of CAD, using either Fusion 360 or 
SolidWorks to design, prototype using 3D printers, and 
test and evaluate those prototypes.  For example, one 
project had student teams design the lightest bridge that 
could support the most load.  Points were provided based 
on the highest load/mass ratio, and students create a report 
including their design project and reflections on how their 
prototype broke under load.  

CAD is offered more formally in both ENGR 210 and 
ENGR 220, with the former focused on two-dimensional, 
non-parametric tools such as AutoCAD, while the latter 
focuses on three-dimensional, parametric tools such as 
SolidWorks.  Other tools such as Revit and Civil 3D are 
also considered.  Figure 4 shows how this CAD theme is 
implemented:  
 

 
Figure 4. CAD/CAM Spine 

 

CAD principles are applied across specific courses in 
each term, and integrated through the spine project.  Each 
rib of the spine is shown as a bi-directional arrow, 
illustrating this interconnectedness.  
 

SD/ES Theme 
 

The LMI survey provided less reference supporting 
the inclusion of a sustainable development (SD) and 
environmental stewardship (ES) theme within the 
program.  However, conversations within the EPAC as 
well as trends within the engineering and technologist 
profession, suggested that SD/ES will only have increased 
importance with time.  Consequently, a SD/ES theme was 
created within the program.  This is shown in Figure 5. 

 
Figure 5.  SD/ES Spine  

 

Here, sustainable design is a requirement of the 
Engineering Transfer certificate and the Common First-
Year Engineering Curriculum through its transfer 
agreements.  SD and ES are continued as a module within 
ENGR 212 in Term 2A, and more broadly approached 
(including discussion of renewable technologies) in 
ENGR 228 and ENGR 248.  As with the CAD theme, 
ES/SD is integrated across courses in the term through the 
spine project.   
 

4. SUMMARY 
 

This paper has described work to develop a vision for 
a new generalist, integrated technologist credential.  This 
diploma is intended to prepare graduates for either: 

 

1. Immediate entry into the workplace, or 
2. Transfer into an engineering discipline 
 

Stakeholder groups, such as local industry, the 
professional organization, students, government entities, 
and others, were engaged through the process, and a new 
approach to course delivery was envisioned to provide an 
integrated learning environment for students.   

Year 2 of this program launched in Fall-2021 during 
the middle of the pandemic.  Although generally 
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successful – capital acquisitions, space allocation, and 
hiring progressed as expected, industry supported student 
teams working on in-person projects supporting program 
learning outcomes, and good team development within 
the students and instructors was observed – challenges 
still remain with implementing the integrated learning 
model, and modular based approach in each term.   

As the program launches its 3rd year curriculum in 
2022/23 academic year, the student experience and 
success will continue to be monitored.  Quality assurance 
and evaluation of skill relevancy will be provided by the 
program advisory committee, allowing for continuous and 
agile improvement.  Ultimately, the best outcome will be 
for this credential to provide an employment pathway in 
the technology sector for any student studying first-year 
engineering who, for any number of reasons, may choose 
not to continue with the degree.   
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