
 
 
 
 

UEC MEMORANDUM 
 

UEC Chair: 
Phone:  

 
UEC Assistant: 

Phone: 

Samantha Pattridge 
4177 
 
Ashley Hoogendoorn 
4571 

 
TO: Dr. Eric Davis, Academic Planning and Priorities Committee Chair 

FROM: Samantha Pattridge, Undergraduate Education Committee Chair 

DATE: October 30, 2013 

RE: Engineering Physics diploma in Mechatronics 

 
At its October 25, 2013 meeting, UEC voted to recommend the approval of the new Engineering Physics 
diploma in Mechatronics. UEC also voted to approve ENPH as a new course subject code. UEC 
recommends that these items be approved by APPC and Senate.  
 
MOTION: 
THAT APPC approve the new Engineering Physics diploma in Mechatronics as recommended by UEC. 
 
MOTION: 
THAT APPC approve ENPH as a course subject code as recommended by UEC. 
 
RATIONALE: 
UFV currently offers only a one-year Engineering Transfer program, which means the Engineering Physics 
diploma in Mechatronics would be the first terminal credential offered in engineering at UFV. Research 
indicates that it will be a good qualification for those seeking employment in industry, and fit very well with 
existing UFV programs. Additionally, this program may also open up a path to further development of 
engineering programs at UFV. 
 
The Engineering Physics diploma in Mechatronics has nine new courses that have been created for this 
diploma, six of which have been given an ENGR (engineering) designation.  The remaining three new 
courses have been given a new course subject code, ENPH (engineering physics). 
 
Please see the attached documents for additional details. 
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Chair, Program Working Group: Tim Cooper   Title: Instructor of Physics 
Phone: 604 858 8102 or Local: 4456 Email: Tim.Cooper@ufv.ca  
Dean: Lucy Lee Email: Lucy.Lee@ufv.ca  
 
EXECUTIVE SUMMARY: 

 
Mechatronics is a multi-disciplinary sub-field of engineering which combines aspects of physics, 
mechanical engineering, electrical engineering, electronics, computational methods, software design, 
control theory, and systems design (see diagram below). Applications include designing computer 
programs and/or electric circuits to control and monitor machinery (automation). Automation is 
widespread in a range of sectors (including aviation, transportation, agriculture, building management, 
and manufacturing) and will increase as the costs of computer-power continue to drop. A primary 
purpose of this proposal is to support industries in the Fraser Valley and beyond who need engineers 
trained in mechatronics to help them innovate and grow. 
 
  
 
 
 
  
 
 
 
 
 
 
 
  
 

Source: http://en.wikipedia.org/wiki/Mechatronics 

Name of Institution: University of the Fraser Valley 

Title of Program: Engineering Physics Diploma in Mechatronics 

Credential to be awarded to graduates: Engineering Physics  Diploma in Mechatronics 

Length of Program: Two Years (four terms) of Full-Time Study 
Rationale for the credential:  This program works on the model of a typical two-year diploma program, 
but students will enter the program after having completed one year of academic studies in science and 
mathematics. This will address a common problem faced by engineering /technology diplomas in 
ensuring that their students have the math and science skills required for success in the program, and 
flexibility in employment and further educational pursuit, if they choose to, after graduation. Graduates 
of the proposed diploma will have a general academic background, in addition to more specific skills 
directly related to employment.  

mailto:Tim.Cooper@ufv.ca
mailto:Lucy.Lee@ufv.ca
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A related purpose of this proposal is to answer Fraser Valley student demand for training in engineering. 
More than 100 students apply each year for the UFV Engineering Transfer program and a large number of 
students from this region apply directly to Engineering degree programs at UBC, SFU and UVic. Our 
mandate as a regional university is to serve these students locally with the education they seek. This 
proposed diploma will enhance our current offerings in engineering (currently limited to the transfer 
program) and will act as a stepping-stone to further development in this area, including diplomas in 
electrical, mechanical and chemical engineering, and degrees in engineering physics (still specialising in 
mechatronics) and agricultural automation. 
 
Engineering is a discipline that is highly rigorous and highly academic, whilst at the same time fostering 
the learning of specific techniques and knowledge immediately applicable to the workplace.   
 
Several two-year engineering diploma programs and several four-year engineering degrees exist. While 
the degrees are built on courses presented at a high academic level, the diplomas focus more on hands-
on skills and run at a lower academic level (thus limiting options of graduates). Our Diploma will take 
three years from high school to complete. This extra time allows us to deliver the material at the high 
academic level of a degree in engineering, but also put in the hands-on skills and specific knowledge. 
 
This higher academic level will allow graduates to ladder into a BSc degree with a major in Physics or in 
related disciplines (Math, Computer Information System) with 1-1.5 more year(s) of study. It will also 
facilitate transfer to engineering programs elsewhere. 
 
Eventually we hope this diploma will also add a laddering-in option to students currently graduating with 
the first year electronics common-core program offered by trades at UFV. This diploma would be a place 
that the more mathematically oriented graduates could go. 
 
These anticipated outcomes will motivate more students to enter and stay in the Physics/Engineering and 
related programs at UFV, it will allow us to build greater capacity. In other institutions (UBC, U of 
Saskatchewan) engineering physics attracts significantly more students than pure physics, and we expect 
the same to be the case here. The effect on the physics departments will be to increase the demand for 
second, third and fourth year courses, along with a spill-over into several math courses.  
 
To summarize, the Engineering Physics (Mechatronics) Diploma will provide the following outcomes: 
 

 direct entry in industry as technologist . Our students will be prepared to enter the work 
force, with a deeper knowledge of math and physics  than is typical of 2-year diploma 
graduates; 
 

 laddering options to a Bachelor of Science degree, and possibly CIS or Computer Science  
 

 links to trades; and 
 

 for the institution, a vital step along the path to developing full Engineering degrees at UFV. 
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PROGRAM DESCRIPTION: 
 
Goals and objectives of the new program 
 
The students will develop deep critical thinking and problem solving skills within the contexts of math, 
physics and engineering.  In addition they will have specific knowledge in mechatronics to the point 
where they can find employment or be well positioned for further study leading to degrees in physics, 
math or engineering. 
 
These goals are in line with UFV which, as a comprehensive institution offering a range of programs, is 
committed to offering an academic and applied education that is relevant to students and employers in 
the region. 
 
The survey we conducted among employers in the region indicates that our program will produce 
sought-after workers for the manufacturing, automation (including in agriculture) and high tech 
industries in the Fraser Valley and lower mainland (see Appendix G). 
 
 
Target student audience(s) for this program 
 
Target student audiences for this program are: 
 
1) Students in year one of a Bachelor of Science at UFV. We surveyed our UFV Physics 111 students in 
one semester and found a large demand for the proposed diploma. Based on this survey, we expect 
over 50 students to apply for admission to the program per year (see Appendix H). 
 
2) Any graduate of an Engineering transfer program from any institution in the province. In BC, there is a 
province wide 'standard' first-year engineering transfer program. UFV offers this program as do many 
other colleges/universities. We have built our diploma programs to allow laddering from Engineering 
transfer programs.  
 
3) International students: There is a strong demand among international students for programs leading 
to employment. Although business programs are their first choice, engineering programs rank as their 
second choice. We have seats for 9 international students in our program and the UFV's International 
Education department has estimated that there will be demand for two to three times this number (see 
Appendix F). 
 
Our anticipated annual enrolments for the program are 18 students in the first years of the program’s 
implementation, and 24 in subsequent years. We anticipate that the demand among the three groups 
mentioned above will significantly exceed our enrolment capacity. 
 
Avoiding unnecessary duplication in the system 
 
Most universities have four-year engineering degrees that run at a high academic level. Most colleges 
have two year engineering diplomas that are accessible directly from high school and run at a lower 
academic level than the program that we are proposing. As a two-year diploma program that builds on a 
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first year of university-level math and physics, our proposed Engineering Physics (Mechatronics) diploma 
program is unique.  
 
The following table shows how it compares to other diplomas offered in the institutions closest to UFV. 
Higher academic levels than achieved in related diplomas, and specialization in mechatronics, are the 
distinguishing features of our proposed program.   
 

Institution Program Notes 
BCIT - Electrical and Computer Engineering 

Technology (Automation and 
Instrumentation Option) Diploma 

 
 
 

The UFV proposed program 
contains significantly more Math 
and Physics than this program. We 
focus on mechatronics whereas this 
focuses more on electronics.  

BCIT - Mechanical Technology (Mechatronics 
and Robotics) Diploma 

The UFV proposed program has 
higher academic level and contains 
significantly more physics than this 
program, which is why we call it 
Engineering Physics Diploma.  

Camosun College - Electronics and Computer Engineering 
Technology Program 

This two-year program specializes 
in controls and communications 
whereas we focus on mechatronics. 

North Island 
College 

- Industrial Automation Technician 
Diploma 

This is a technician level diploma, 
containing less math and physics 
than our proposed diploma. Mostly 
repair/replace/maintain rather 
than design, as our diploma 
graduates would do. 

 
In the case of all three programs, students do learn physics and math, but the courses are not 
considered suitable for transfer to major universities (unlike the physics and math courses included in 
the UFV diploma program). As a result, the diplomas listed above offer terminal qualifications unless 
students are willing to go through a bridge program. Our program will allow students to continue their 
education in an academic (BSc) or engineering degree. 
 
Labour market demand 
 
Details of the labour market are found in Appendix G. To summarize, graduates with this diploma will 
either go directly to the workplace, transfer to an engineering degree program or ladder up to a 
Bachelor of Science degree at UFV, most likely in Physics. The program was designed this way to respond 
to the demand of students, as reflected in our survey of first-year Physics students.  
 
Of the 160 students surveyed: 
 46 would leave with the diploma to get a job directly; 
 37 would stay and upgrade to a math or physics major; and 
 38 would like to transfer to another institution to get an engineering degree. 



 

p. 7 
 

 
As the program proposed is unique in BC, we cannot use data on job prospects from another institution 
as evidence of future labour market demand for our diploma graduates wishing to enter the workplace 
directly, but we can look at the job prospects from two-year diploma programs and four-year 
engineering degree programs, and reasonably expect our graduates would fare somewhere in between. 

 
The 2 two-year programs at BCIT that are as close as we can get to our emphasis in mechatronics are 
 Mechatronics and Robotics (7340) and Electrical and Computer Engineering Technology, Automation 
and Instrumentation Option (548D).  
 
 
The exiting survey for BCIT’s Mechatronics and Robotics (see Appendix G) shows that 90% of its 
graduates were employed full time, and 100% of its graduates said their program was very or somewhat 
useful in getting their job. 
 
The exiting survey for BCIT's Electrical and Computer Engineering Technology, Automation and 
Instrumentation Option (548D) shows 86% were employed full time, and 92% of the graduates said their 
program was very or somewhat useful in getting their job (see Appendix G). 
 
 
We anticipate that our students will do about as well as the current BCIT diploma graduates. 

 
Our students will also have the option of transferring to an engineering degree program which we hope 
they can complete with two years of additional studies. Discussions are underway with UBC at the 
present time. Data available on PAYSCALE and a recent report by the National Association of Colleges 
and Employers (NACE) rank graduates of four-year engineering degree programs with the highest 
earning potential of any undergraduate degree. 
 
According to Canada’s Higher Education & Career Guide, “because mechatronics engineers have 
interdisciplinary training, they are in high demand and can find work in a variety of fields. Graduates can 
work in research development, technical sales, project management, planning and technical writing. 
Examples of employers for mechatronics engineers include Air Canada, Triumf, and International 
Submarine Engineering. They can also work in automotive, aerospace, computer, communications and 
medical fields. They can design and build automotive components, manufacturing equipment, 
aerospace systems, and biomedical testing. This is usually in collaboration with mechanical, electrical, 
computer and biomedical engineers, and can take place on-campus, in private laboratories or in 
hospitals” (see Appendix G). 
 
Students laddering to and completing a Physics degree have an earning potential that lies in the middle 
of those with engineering degrees (based on the Pay-scale rating in Appendix G). If Physics is combined 
with a formal engineering qualification and specialty, then students graduating with a diploma in 
addition to their degree should fare even better than just a degree according to Dr. Iqbal, Co-op 
placement officer for Physics at UBC (see Appendix F). 
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CURRICULUM: 
 
Skills, knowledge, or other attributes students will develop from the program 
 
The learning outcomes for the program are provided in the table below (column to the left). The linkage 
between the program’s and UFV’s learning outcomes are also traced here.  
 

Engineering Physics (Mechatronics) Diploma Program Outcomes: 
 

Program Learning Outcomes Institutional Learning Outcomes 
 Students will use physics and mathematics 

to interpret contemporary scientific and 
social issues on a regional and global scale. 

 Demonstrate information competency 
 Initiate inquiries and develop solutions to 

problems 
 Contribute Regionally and globally 

 Students will learn to show leadership by 
taking responsibility for their own learning. 
Students will be able to decide on the 
direction their own learning will take, set a 
goal and figure out how to achieve that 
goal. Students will be able to do this 
independently or in teams. 

 Initiate inquiries and develop solutions to 
problems 

 Pursue self-motivated and self-reflective 
learning 

 Engage in collaborative research 

 Students will learn to tackle problems 
from a variety of perspectives using a 
variety of techniques. 

 Analyze critically and imaginatively 
 Use knowledge and skills proficiency 

 Students will demonstrate knowledge, 
skills and the ability to apply knowledge 
and skills within the contexts of 
mathematics, physics, mechanical, 
electrical, electronics and computer 
programming. 

 Use knowledge and skills proficiently 
 Initiate inquiries and develop solutions to 

problems 

 Students will learn to communicate 
effectively with each other and with the 
instructor. They will communicate using 
diagrams, graphs, mathematics and 
English used within an integrated 
approach. 

 Communicate effectively 
 Engage in collaborative leadership 

 Students will appreciate the importance of 
ethics in engineering. They will appreciate 
that public interest depends on the correct 
functioning of their practice. 

 Use knowledge and skills proficiently 
 Initiate inquiries and develop solutions to 

problems 
 Engage in respectful and professional 

practices 
 Students will be aware that their  Contribute regionally and globally 
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knowledge can be applied locally and 
globally. They will be aware that electrical 
codes vary from place to place, but the big 
picture remains the same. 

 Graduates will be able to ask questions of 
clients to learn their needs. Graduates will 
be able to design electronic, mechanical 
and mechatronics systems that will meet 
the needs of their clients, both here and 
around the world. 

 Analyze critically and imaginatively 
 Initiate inquiries and develop solutions to 

problems 
 Contribute regionally and globally 

 Students will have the capability to fit into 
our fast-paced society easily with multi-
disciplinary knowledge and will help 
strengthen the local economy. 

 Demonstrate informational competency 
 Use knowledge and skills proficiently 
 Initiate inquiries and develop solutions to 

problems 
 
 
Program/course structure 
 
Entrance Requirements (18 credits): 
Course Number Course Title Credit Value Notes 
PHYS 111 Classical Mechanics 5 credits Existing 
MATH 111 Calculus I 4 credits Existing 
PHYS 112 Electromagnetism 5 credits Existing 
MATH 112 Calculus II 4 credits Existing 
Note: The courses above are currently offered every year. 
 
Engineering Physics, Mechatronics Diploma requirements (Note: ENPH indicates engineering physics):  
 
Course Number Course Title Credit Value Notes 
COMP 152 Introduction to Structured Programming 4 credits Existing 
ENGR 151 Computer-Aided Engineering Graphics 4 credits Existing 
Note: We recommend students take these courses before the start of the program. 
 
First Semester (Fall): (12 credits) 
Course Number Course Title Credit Value Notes 
MATH 211 Calculus III  3 credits Existing 
PHYS 221* Intermediate Mechanics 4 credits Existing 
PHYS 231 Introduction to Thermodynamics 3 credits Existing 
PHYS 232 Experimental Methods in Physics 2 credits Existing 
 
Second Semester (Winter): (13-14 credits) 
Course Number Course Title Credit Value Notes 
PHYS 381 Mathematical Physics 3 credits Existing 
ENGR 210 Circuit Analysis 3 credits New 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS111-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH111-20101029.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS112-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH112-20041210.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH211-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS221-20060526.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS231-20060526-Interim.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS232-20120523.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS381-20060526.pdf
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ENPH 310 Electronics I 4 credits New 
ELECTIVE** Elective I 3-4 credits Existing 
 
Summer Semester: (1 credit) 
Course Number Course Title Credit Value Notes 
ENGR 100 Production in Practice 1 credit NEW. Offered by a 

Trades Instructor 
 
Third Semester (Fall): (14 credits) 
Course Number Course Title Credit Value Notes 
ENPH 320 Electronics II 4 credits New 
ENGR 330 Automatic Control Systems 4 credits New 
PHYS 392  
or 
ENPH 360 

Interfacing with Virtual Instrumentation 3 credits Existing/Renamed 

ELECTIVE** Elective II 3 credits Existing 
 
Fourth Semester (Winter): (14-15 credits) 
Course Number Course Title Credit Value Notes 
ENGR 340 Micro Processors and Embedded Systems  4 credits New 
ENGR 350 Sensors and Actuators  4 credits New 
ENGR 390 Mechatronics Project  3 credits New 
ELECTIVE** Elective III 3-4 credits Existing 
 
Elective Options: Students must choose 3 elective courses from the following table. No more than one 
course per row in the  table. 
Course Number Course Title Credit Value Notes 
MATH 152 Linear Algebra for Engineering  4 credits Existing 
or 
MATH 221 Linear Algebra 3 credits Existing 
PHYS 225 Waves and Introductory Optics 3 credits Existing 
CMNS 155 
or 

Intro to Workplace and Academic 
Communication  

3 credits Existing 

CMNS 235 + Any CMNS course numbered above 235 3 credits Existing 
or  
ENGL 105 Academic Writing 3 credits Existing 

PHYS 402 Advanced Optics 4 credits 
Renamed from PHYS 
302 

PHYS 382 Modern Physics Laboratory I 3 credits Existing 
Math 255 Ordinary Differential Equations 3 credits Existing 
 
TOTAL PROGRAM CREDITS 62-64 credits 
 
Notes: 
*Students who take ENGR 113+MATH 152+MATH 255 are excused from taking PHYS 221. 
** Students must choose electives from the list above. 
 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS392-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH152-20050128.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH221-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS225-20120622.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/CMNS/CMNS155-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/ENGL/ENGL105-20130426.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS382-20100226.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH255-20120302.pdf
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Provincial, national and/or international certifications and standards achieved in the new program 
 
Not applicable: there are no national or provincial requirements for an engineering diploma program 
specializing in mechatronics. However we will be applying for certification from the Association of 
Scientists, Technicians and Technologists of British Columbia (ASTTBC). This is normally done after the 
program has been running for a while. The President of ASTTBC has been contacted and sees no 
problem with this. 
 
PROGRAM CONSULTATIONS & EVALUATION: 
 
Other provincial post-secondary institutions consulted about the proposed program 

 
SFU has been consulted. They are interested in our students laddering up to their Mechatronics degree. 
A transfer agreement will be finalized after the program is implemented. 
 
We are in the process of arranging a transfer agreement with UBC.  

 
BCIT, to our knowledge, cannot at this time accept transfer students for degree completion.  

 
Other consultations 
 
Consultation where we got more feedback than just the employability questionnaire:  
 
 Dan Came, Kardium and class President of UBC Engineering Physics last year  

Dan Came suggested that our Program Working group add shop skills to the program. As a result 
our consultations, we added ENGR 100: Production in Practice. We are also in the process of 
articulating UFV’s ENPH 360 to UBC’s ENPH 253 
 

 Normand Fortier (P.Eng), Head of Science at TRU 
We are meeting with UBC to discuss the program and its transfer to UBC. The recommendation 
to work with UBC came from Normand Fortier during our Physics Department review 3 years 
ago. 
 

 Javed Iqbal, Co-op for Science, UBC 
Javed Iqbal reviewed the program’s curriculum and confirmed the courses are suitable for 
Physics graduates. He confirms that the UFV program will provide graduates with the 
foundations required in today’s industry and provided a letter of support found in Appendix F. 
 

 Robert Cen (P.Eng), electrical engineering manager at CWA Engineers Inc. 
Robert provided positive feedback on the proposal. He suggested that a hands-on-skills 
component would be helpful to students which reinforced the addition of ENGR 100: Production 
in Practice. 
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 Jing Li, Associate Professor of Engineering, College of Electromechanical Engineering, China 
Jiliang University, China. 
Jing Li reviewed our proposal and provided excellent feedback. It was suggested that our 
Program Working Group include motor controllers in the curriculum. As a result of this 
suggestion we include this in ENGR 350: Sensors and Actuators.  
 

 Ravi Phillips and Ora Steyn (UFV International Ed.) 
Our consultation with UFV International confirmed that the program is expected to be very 
popular among international students. UFV International outlined factors which could make the 
program popular among international students: including a clear pathway into the program with 
opportunities for students to upgrade and meet the entrance requirements. All suggestions 
were considered in the development of the program structure. 
 

 Michael Isaacson, President of APEGBC (and Professor of Engineering at UBC) 
Michael Isaacson was supportive of the program and offered to investigate government funding 
opportunities for the program. 
 

 John English (P. Eng), former Dean of Engineering at BCIT  
John English provided significant guidance and support in the development of the program and 
has been a key member of the program working group. 
 

Student Loan Eligibility Requirements 
 
This program meets the requirements for the BC Student Loans Program. 
 
Review and Evaluation 
 
The Engineering Physics Program Working Group will be reviewing the program each semester in the 
first year. After, we expect the department will meet at least once annually to identify problems and 
look for solutions in just as the department does for the Engineering Transfer Program and the major, 
minor, and honours programs we currently offer. The program will also be reviewed under UFV Policy 
189, Academic Program and Unit Reviews. 
 
Safety and Risk Management 
 
The only safety issues are from the labs, and we have decades of experience dealing with labs of this 
type. The electronics labs are considered low risk. UFV’s Occupational Health & Safety policy (number 
219) governs safety in the laboratories. Please see: 
http://www.ufv.ca/media/assets/secretariat/policies/Occupational-Health-&-Safety-(219).pdf and 
http://www.ufv.ca/ohs/  
 
 
 
 

http://www.ufv.ca/media/assets/secretariat/policies/Academic-Program-and-Unit-Reviews-(189).pdf
http://www.ufv.ca/media/assets/secretariat/policies/Occupational-Health-&-Safety-(219).pdf
http://www.ufv.ca/ohs/
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ADMISSION & TRANSFER: 
 
Preamble 
These rules and guidelines are used to administer the Engineering Physics Diploma program. However, 
since it is impossible to predict all possible eventualities, these rules are written with the understanding 
that modifications will be needed, and a committee will be established to ensure balanced input is 
available to make key decisions.  
  
UFV rules and policies are always in effect in addition to any rules described here. 
BSc policies will be the default policies unless stated otherwise in this section. 
 
Engineering Physics Diploma Committee (EPDC): 
A committee shall be struck consisting of the program head, the physics department head and one other 
member elected by, and from the physics department. Should the program head be the same person as 
the department head, they shall have one vote and an additional member of the physics department 
will be elected 
 
This committee will: 
 
(i) Recommend changes to the program to the physics department which will have the final say. 
(ii) Judge the conduct of students in the diploma against professional norms. 
(iii) Recommend course and policy updates to the Physics Department for approval. 
(iv) Adjudicate the special cases described below. 
 
Admission Requirements 
Admission to the program will be for September each year. Applications can be submitted starting in 
October of the previous year. Students are assumed to take four courses per semester for the four 
semesters of the diploma.  
 
Students must have a minimum of a B in PHYS 112. Students must have a minimum of a B- in MATH 112. 
Students are also required to meet at least one of the pre-requisites for ENGL 105. Students must have 
at least a cumulative GPA of 2.0 on all completed UFV courses at the time of application to the diploma. 
 
Entry is competitive. Students with the highest GPAs based on MATH 111, MATH 112, PHYS 111 and 
PHYS 112 at the end of April will have the first offers to enter the program.  
 
International students who do not have the stated pre-requisite courses, will be considered for 
admission if suitability is determined by the Department Head in consultation with the Office of the 
Registrar. All students must meet the continuance level for the program. 
 
Qualified students that are not admitted will be recorded on a wait list. When a seat is offered to a 
student, that student must accept the offer in a timely fashion or that seat will be offered to the next 
student on the waitlist. 
 
If a student has already completed courses from the diploma prior to being accepted to the diploma, the 
Engineering Physics Diploma Committee (EPDC) will decide if this student should be accepted to the 
program (creating unfilled reserved seats in some courses) or if the student should be delegated to a 
wait list. Effective use of university resources can be a factor in the committee’s decision. 
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If the program is not going to be filled to capacity, seats in individual courses will be made available to 
any student that meets the pre-requisites. Such students will thus have some of the diploma courses 
without being a member of the program. These students will not have access to the reserved seats 
unless they apply for and are granted entry to the diploma. Note that it is technically possible for a 
student to complete all the program requirements without ever being admitted to the program; if the 
completion requirements are met, the credential will be granted. 
 
Continuance Requirements and Re-Admission 
 
Continuance will be based primarily on a student’s performance from the time they start the program 
until the end; as a result, continuance GPA requirements will be computed only on the courses taken 
from start of the program plus program-specific courses taken prior to the entry to the program; other 
courses previously taken will not count for or against the student. 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all program courses. 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all courses taken from the 
time of admission to the program.  
 
(Note that the above two calculations are the same if a student has not taken any program-specific 
courses prior to starting the program and does not take any additional courses outside the program 
while working on the diploma.) 
 
If a student drops below the minimum GPA they will have one semester to rectify the problem as 
described below. The EPDC may grant exceptions under extenuating circumstances. Since diploma 
students are expected to be taking courses following a specific time-line, the following rules reflect the 
typical situations that might arise. 
 
a) If a student falls below the minimum GPA as a result of Fall term marks, the student will typically be 
enrolled in Winter term courses before the grades are known. This student will not be immediately 
removed from the program for GPA reasons (though may be removed for reasons described below.) The 
student may be withdrawn from some Winter term courses if the student has not made the pre-
requisite requirements. If the student intends to continue in the diploma, then the student must enroll 
in at least 9 credits of courses and achieve at least a 2.0 GPA for that semester. Failure to do so will 
result in the removal of the student from the program.  
 
If the student met the one semester GPA requirement but still has not met both continuance GPA 
requirements by the end of the Winter term, then the student will have until the end of the Summer 
semester to meet both these requirements. (This may mean taking sufficient elective courses to meet 
the program course requirement - if sufficient courses are not offered; the EPDC can set a similar 
requirement based on the offerings available that term.) 
 
b) If a student falls below the minimum GPA as a result of Winter term marks in the first year of the 
diploma: (Problems in winter term second year are handled by the graduation requirements) 
 
This student will not be immediately removed from the program for GPA reasons (though may be 
removed for reasons described below.)  
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The student will be given the opportunity to register for Fall term courses accessing the reserved seats in 
the courses for the second year of the diploma. 
 
Unlike students under case a) this student will have the summer semester to improve grades and will be 
encouraged to do so.  
 
If Summer term courses are taken, the student must either meet both the conditions of the continuance 
requirements to remain in the program OR maintain at least a GPA of 2.0 over a minimum of 9 credits in 
that Summer semester to remain in the program; by the end of the Fall semester that student must 
meet both conditions of the continuance requirement to remain in the program. 
 
c) If a student falls below the minimum GPA as a result of summer semester courses:  
In practice this will be similar to case a) and should be treated in a similar way. 
 
Since the program is intended to be run at full capacity with a small number of seats, not registering in a 
course, dropping a course, or failing a course may have major repercussions not only for that student 
but for a student in a following year. Specifically, if reserved seats are not made year specific, a student 
in the program would be allowed to access any reserved seat. Thus a student in the second year of the 
program could “bump” an incoming student under the UFV rules unless the following rule is in place: 
A student may be removed from the program by not taking the four designated courses for that 
semester (either by not enrolling or by dropping a course or by being awarded a P or NC grade). This is 
particularly a problem if the course not taken is a pre-requisite for a later course. Elective courses may 
not create registration problems. The EPDC committee will decide if the missed course will create a 
potential problem for another student and decide if removal from the program is necessary. Note that a 
student removed from the program might still be able to access a course if all the reserved seats are not 
filled, and by taking a course this way may be able to join a later cadre of students.  
 
Re-admission to the program is not guaranteed. Space must be available in the courses the student 
needs. The committee may choose to re-admit a student who has achieved a semester GPA of at least 
2.0 in a semester in which he took at least 9 credits of courses. 
 
All students will be removed from the program at the end of the winter term of the second year of the 
program. 
 
Graduation Requirements 
The student must complete all required courses and required number of electives as specified by the 
program. The student must maintain a minimum GPA of 2.0 computed on all the program courses. 
 
The committee may override specific course requirements if they deem another course can be 
substituted for the course a student is missing. If the student has completed the required courses but 
with a GPA below 2.0, the committee can allow a student to graduate by requiring additional course(s) 
at a performance level determined by the committee.  (Specifically, this means a student missing a 
course may be able to take a Directed Studies course or other designated course to meet the program 
requirements even if there is no room in the existing program course.) 
  
It is possible for a student to take all courses in the program without being admitted to the program if 
seats reserved for diploma students were released for general admission and taken by the student. It is 
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also possible that a student who failed to meet continuance requirements could complete the courses 
without meeting the re-admission requirements. In these cases the committee would determine if the 
student has successfully completed the graduation requirements as described above and recommend 
the student for graduation. 
 
Residency 
Students must complete 7 of the named Physics or Engineering Diploma Courses at UFV 
 
Reserves  
In order to ensure those students admitted to the program will be able to graduate in a timely fashion, 
the program will use reserved seats to restrict first access to those students admitted to the program. 
Once students admitted to the program have had time to register, the courses will be open to general 
registration for any student that meets the pre-requisites.  
 
A number of International Students will be given access to the reserved seats.  
 
If possible, students will be given reserves in the courses of the program corresponding to the semester 
they joined. For example, students will be given reserves in PHYS 221 in their first semester which will 
expire after that term. So if they try to take PHYS 221 in their third semester they can only take an un-
reserved seat. 
 
Audit 
Students may not audit any of the engineering courses in this diploma. 
 
Transfer 
International students will be expected to have taken the entrance requirements before coming to UFV, 
and also two other courses.  Specifically they will have taken the equivalent of: 
 
 MATH 111; PHYS 111; MATH 112; PHYS 112. 

 
 COMP 152 and ENGR 151 (can be taken concurrently with diploma courses) 

 
These are fairly standard courses world-wide, so we don't anticipate many issues with transfer. The 
admission requirements stated above apply. 
 
Domestic Students 
 
Any student who has taken an engineering transfer program in the province will have taken the 
equivalent of the six courses listed above, and will be able to transfer effortlessly. 
 
Any strong general science student from most post-secondary institutions in North America will have 
taken first year math and physics, and will be able to transfer in. 
 
After the diploma is in place and is running smoothly we want to explore how students who have taken 
an electronics common core at UFV or anywhere in BC can bridge in, and what prior learning credit they 
can receive.  
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Should the electives be chosen appropriately, students will be able to transfer out of the proposed 
program into other programs at UFV: 
 
 In one year the diploma graduate can receive a BSc with a major in Physics at UFV 

 
 In three semesters the diploma graduate can likely receive a BSc with a major in Mathematics at 

UFV 
 
We are working on transfer to the Universities (UBC/SFU/UVIC).  SFU want to see the program running 
first before arranging for block transfer, talks with UBC are in progress. However, all the pre-year and 
almost all of the first year courses of the diploma (with exceptions noted below) are standard courses 
which already transfer widely in the system. 
 
The courses that are not currently articulated for transfer are: 
 
Second Semester Courses: 
 ENGR 210: Circuit Analysis 
 ENPH 310: Electronics I 

 
Summer Semester Course: 
 ENGR 100: Production in Practice 

 
Third and Fourth Semester: 
 ENPH 320: Electronics II 
 ENGR 330: Automatic Control Systems 
 ENPH 360: Interfacing with Virtual Instrumentation 
 ENGR 340: Micro Processors and Embedded Systems 
 ENGR 350: Sensors and Actuators 
 ENGR 390: Mechatronics Project 

 
OTHER: 
 
Please see Appendix E for the Budget Analysis for the proposed UFV Engineering Physics Mechatronics 
Diploma. 
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Program Outline for Draft Calendar Copy 

 

1. Faculty and department of program. Science, Physics 

2. Website (department, or program-specific if applicable) N/A 

3. Program title/credential Engineering Physics Diploma in Mechatronics 

4. Associated degree program (for major, minor, or extended minor only) N/A 

5. Program introduction/calendar description (brief description, usually 1-3 paragraphs) 

 
This is a 2 year diploma program in Engineering Physics, specializing in Mechatronics.  
Entrance to the program is for students who have completed MATH 111, MATH 112, PHYS 111 and 
PHYS 112. 
 
The program itself contains 62 credits. The program is designed for students to go directly to the 
workplace, but also to ladder the diploma up to a UFV Physics Major Degree or even to complete an 
engineering degree at another institution. 

 

6. Entrance requirements 

Admission to the program will be for September each year. Applications can be submitted starting in 
October of the previous year. Students are assumed to take four courses per semester for the four 
semesters of the diploma.  

  
Students must have a minimum of a B in PHYS 112. Students must have a minimum of a B- in MATH 
112. Students are also required to meet at least one of the pre-requisites for ENGL 105. Students 
must have at least a cumulative GPA of 2.0 at the time of application to the diploma. 

 

7. When to apply (either specific intake or continuous application, if applicable) 

Applications are accepted for entrance to the Fall semester. For application deadlines, see specific 
intake application process in the Admissions section of the UFV Academic Calendar.      
 

8. How to apply 
 
Applications can be submitted online or downloaded at ufv.ca/admissions/admissions/apply. 
Applications may also be submitted by mail, or in person. The post-marked date is recorded for 
applications received by mail, and the date received is recorded for online and in-person 
applications. However, the official application date is not recorded until all the application is 
complete.  

 

9. Basis for admission decision  

Entry is competitive. Students with the highest GPAs based on Math 111, Math 112, PHYS 111 and 
PHYS 112 at the end of April will have the first offers to enter the program.  

 

http://www.ufv.ca/calendar/2013_14/General/Admissions.htm
http://www.ufv.ca/admissions/admissions/apply/
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International students, who do not have the stated pre-requisite courses, will be considered for 
admission if suitability is determined by the Department Head in consultation with the Office of the 
Registrar. All students must meet the continuance level for the program. 
 
Qualified students that are not admitted will be recorded on a wait list. When a seat is offered to a 
student, that student must accept the offer in a timely fashion or that seat will be offered to the 
next student on the waitlist. 
 
If a student has already completed courses from the diploma prior to being accepted to the diploma, 
the Engineering Physics Diploma Committee (EPDC) will decide if this student should be accepted to 
the program (creating unfilled reserved seats in some courses) or if the student should be delegated 
to a wait list. Effective use of university resources can be a factor in the committee’s decision. 
 

10. Fees and additional costs (a link to the general fees section of the calendar will be included; specify 
additional costs such as materials, fieldtrips, studio supplies, textbook costs, uniforms, software, etc.) 

 
International students will pay $7475 for four each of four semesters. Domestic students will pay 
the standard rate. 
 

11. Program duration and total number of credits  

Duration of the program is 2 years; however students meeting the program requirements over a 
longer time period will be allowed to graduate too. 

 

12. Location (if applicable) 

All courses are on the Abbotsford campus except ENGR 100 which is at the Chilliwack Campus. 
 

13. Program outline (courses to be completed) 

Engineering Physics, Mechatronics Diploma requirements (Note: ENPH indicates engineering physics):  
 

Course Number Course Title Credit Value 
COMP 152 Introduction to Structured Programming 4 credits 
ENGR 151 Computer-Aided Engineering Graphics 4 credits 
Note: We recommend students take these courses before the start of the 
program. 

 
First Semester (Fall): (12 credits) 
Course Number Course Title Credit Value 
MATH 211 Calculus III  3 credits 
PHYS 221* Intermediate Mechanics 4 credits 
PHYS 231 Introduction to Thermodynamics 3 credits 
PHYS 232 Experimental Methods in Physics 2 credits 

 
 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH211-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS221-20060526.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS231-20060526-Interim.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS232-20120523.pdf
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Second Semester (Winter): (13-14 credits) 
Course Number Course Title Credit Value 
PHYS 381 Mathematical Physics 3 credits 
ENGR 210 Circuit Analysis 3 credits 
ENPH 310 Electronics I 4 credits 
ELECTIVE** Elective I 3-4 credits 

 
Summer Semester: (1 credit) 
Course Number Course Title Credit Value 
ENGR 100 Production in Practice 1 credit 

 
Third Semester (Fall): (14 credits) 
Course Number Course Title Credit Value 
ENPH 320 Electronics II 4 credits 
ENGR 330 Automatic Control Systems 4 credits 
PHYS 392  
or 
ENPH 360 

Interfacing with Virtual Instrumentation 3 credits 

ELECTIVE** Elective II 3 credits 
 

Fourth Semester (Winter): (14-15 credits) 
Course Number Course Title Credit Value 
ENGR 340 Micro Processors and Embedded Systems  4 credits 
ENGR 350 Sensors and Actuators  4 credits 
ENGR 390 Mechatronics Project  3 credits 
ELECTIVE** Elective III 3-4 credits 

 
Elective Options: Students must choose 3 elective courses from the following 
table. No more than one course per row in the  table. 
Course Number Course Title Credit Value 
MATH 152 Linear Algebra for Engineering  4 credits 
or 
MATH 221 Linear Algebra 3 credits 
PHYS 225 Waves and Introductory Optics 3 credits 
CMNS 155 
or 

Intro to Workplace and Academic 
Communication  

3 credits 

CMNS 235 + Any CMNS course numbered above 235 3 credits 
or  
ENGL 105 Academic Writing 3 credits 
PHYS 402 Advanced Optics 4 credits 
PHYS 382 Modern Physics Laboratory I 3 credits 
Math 255 Ordinary Differential Equations 3 credits 

 
TOTAL PROGRAM CREDITS 62-64 credits 

 

 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS381-20060526.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS392-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH152-20050128.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH221-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS225-20120622.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/CMNS/CMNS155-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/ENGL/ENGL105-20130426.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS382-20100226.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH255-20120302.pdf
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14. Specializations or options of the program (if applicable)  

N/A 

15. Program regulations (standard policies apply unless superseded by program-specific regulations) 

a. Continuance and probation 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all program courses. 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all courses taken from 
the time of admission to the program.  
 
(Note that the above two calculations are the same if a student has not taken any program-specific 
courses prior to starting the program and does not take any additional courses outside the program 
while working on the diploma.) 
 
If a student drops below the minimum GPA they will have one semester to rectify the problem. The 
EPDC may grant exceptions under extenuating circumstances.  

b. Course repetition  

No course in the program can be taken more than twice. 
 

c. Readmission 

Re-admission to the program is not guaranteed. Space must be available in the courses the student 
needs. The committee may choose to re-admit a student who has achieved a semester GPA of at 
least 2.0 in a semester in which he took at least 9 credits of courses 
 

d. Residency  

In addition to the standard UFV residency requirements, students must complete 7 of the named 
Physics or Engineering Diploma Courses at UFV, with the exception of ENGR 100. 
 

e. Graduation requirements 

The student must complete all required courses and required number of electives as specified by 
the program. The student must maintain a minimum GPA of 2.0 computed on all the program 
courses. 

 
The committee may override specific course requirements if they deem another course can be 
substituted for the course a student is missing. If the student has completed the required courses 
but with a GPA below 2.0, the committee can allow a student to graduate by requiring additional 
course(s) at a performance level determined by the committee.  (Specifically, this means a student 
missing a course may be able to take a Directed Studies course or other designated course to meet 
the program requirements even if there is no room in the existing program course.) 

  
It is possible for a student to take all courses in the program without being admitted to the program 
if seats reserved for diploma students were released for general admission and taken by the 
student. It is also possible that a student who failed to meet continuance requirements could 
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complete the courses without meeting the re-admission requirements. In these cases the 
committee would determine if the student has successfully completed the graduation requirements 
as described above and recommend the student for graduation. 
 
f. Maximum length of time to complete program 

The diploma is designed to be completed in two years, and if a student is unable to complete in that 
time frame there is no guarantee that there will be space in the needed courses. All courses are to 
be completed within five years of the start of the program. 
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Engineering Physics, Mechatronics Diploma Courses: 
Calendar Descriptions 

 
CMNS 155: Introduction to Workplace and Academic Communication (elective option)  
Prerequisite(s): CTP Score of 48 or better, or evidence of any accepted test score or course grade listed 
under the English Language Proficiency Standards published in the UFV calendar and listed on the UFV 
website. 
This course will introduce the students to the theory and practice of academic writing and professional 
communication. The academic writing emphasizes research strategies, essay structure and coherence, 
and citation/documentation. Workplace communication focuses on direct, indirect, and persuasive 
messages, document design, and presentations.  
Note: Accepted for meeting the UFV Bachelor of Arts writing requirement or as an elective in the BA 
program. 
 
 
CMNS 235: Oral Communication (elective option)  
Prerequisite(s): None 
This course focuses on the principles and psychology of effective speaking. Specific areas include 
informal presentations to small groups, formal presentations, meeting management, the use of 
presentation aids, developing the voice, and improving body language. Videotaped feedback is an 
important part of the course. 
 
COMP 152: Introduction to Structured Programming 
Prerequisite(s): C+ or better in one of the following: Principles of Mathematics 12, Pre-calculus 12, or 
MATH 095. Competent in computer skills - see ‘CIS Required Skills’ section on the CIS department website 
for details 
This course is an introduction to structured computer programming. Students will study algorithms and 
top-down design, and will implement algorithms in a procedural programming language. Lab exercises 
and programming assignments will emphasize scientific and numerical applications.  
Note: COMP 150 cannot be taken for further credit. 
 
ENGL 105: Academic Writing (elective option) 
Prerequisite(s): See UFV Academic Calendar for full pre-requisite description 
This course is a guided workshop for students whose programs require the ability to write university-
level non-fiction prose. Selected readings from an essay anthology help students explore the principles 
and practice of writing clear and effective sentences, paragraphs, and essays. There will be an 
introduction to academic research and argumentation. The course is designed to prepare students for 
university-level scholarship and writing in a variety of disciplines.  
 
ENGR 100: Production in Practice 
Prerequisite(s): ENGR 210 or ENPH 310 
Good design requires understanding the production process. This course gives students rudimentary 

http://www.ufv.ca/calendar/2013_14/CourseDescriptions/ENGL.htm
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hands-on experience in several industrial practices associated with welding, electrical systems , 
construction, and automotive work. 
 
ENGR 210: Circuit Analysis 
Prerequisite(s): PHYS 112; Pre or Co-requisites: PHYS 381 
This course is an introduction to circuit analysis, a mathematical model used to represent a variety of 
engineering problems such as electric circuits. In particular, students will learn about phasor analysis 
and AC power; transfer functions; Bode plots; filters and resonance; transformers, and two-port 
networks. 
 
ENGR 330: Automatic Control Systems 
Prerequisite(s): ENGR 210 
This course is an introductory course on automatic control. The main goal of the course is to provide 
students with basic tools in modeling, analysis, and design for linear feedback control systems. Students 
will learn how to model mechanical, electrical, and electromechanical systems as differential equations 
and transfer functions. The analyses in this course include stability of open-loop and closed-loop 
systems as well as time responses and frequency responses of low order systems. The design methods 
are divided into root-locus techniques and frequency response techniques using Bode plots for 
designing proportional-integral-derivative (PID) and lead/lag controllers. Students will also learn how to 
apply automatic control theory to real engineering problems with Matlab and through laboratory 
exercises. This course will give the basic knowledge for more advanced control courses, such as state-
space control techniques, non-linear control, robust control, optimal control, adaptive control, digital 
control, sampled-data control, hybrid control, and system identification. 
 
ENGR 340: Micro-Processors and Embedded Systems 
Prerequisite(s): ENPH 320, ENPH 310, COMP 150 or COMP 152 
This course covers basic microcomputer architecture; design and analysis of address decoders and 
memory systems; design and analysis of assembly language programs; and microcomputer systems 
design. 
 
ENGR 350: Sensors and Actuators 
Prerequisite(s): ENGR 330 
This course provides an introduction to sensors and actuators for electromechanical, computer-
controlled machines, and devices. Topics include operating principles, design considerations, and 
applications of analog sensors, digital transducers, stepper motors, continuous-drive actuators, and 
drive system electronics. Component integration and design considerations are studied through 
examples selected from applications of machine tools, mechatronics, precision machines, robotics, 
aerospace systems, and ground and underwater vehicles. Laboratory exercises strengthen the 
understanding of component performance, system design and integration. 
 
ENGR 390: Mechatronics 
Prerequisite(s): ENPH 320, ENGR 330, PHYS 392, ENPH 360 



p. 27 
 

This is the capstone course of the Engineering Physics Diploma. Students will apply the knowledge 
gained in prior courses to specific projects. Typically, students will complete several projects. Students 
will function as if they are in industry, with many interim reports given to the instructor as projects 
progress. Students will deliver oral presentations on their project and their written report. The students 
will assemble the robots and program them using feedback control strategies to make them fulfill tasks 
such as obstacle avoidance, trajectory planning, and material pick up. 
 
ENPH 310: Electronics I 
Prerequisite(s): PHYS 232 
This course is the first of a two course sequence which builds on the analog and digital electronics topics 
first introduced in PHYS 232. This course is a mixture of lecture and laboratory, with the laboratory 
emphasizing the practical use of the various electronics components and lecture emphasizing the 
underlying theory which describes why the various electronics components behave the way that they 
do. Broad topics covered in this course include passive filters, diodes, transistors, operational amplifiers, 
fundamentals of digital logic and combinatorial digital logic. This course will also introduce software-
based circuit simulation which is useful for both design and troubleshooting of actual circuits. 
 
ENPH 320: Electronics II 
Prerequisite(s): ENPH 310 
This course is the second of a two course sequence which builds on the analog and digital electronics 
topics first introduced in PHYS 232. This course is a mixture of lecture and laboratory, but places a 
heavier emphasis on project and laboratory work than Electronics I. Broad topics covered in this course 
include conversion between analog and digital signals, further operational amplifier applications and 
topics, active filters, oscillators, differential and instrumentation and amplifiers, sequential digital logic, 
digital design, and Field Programmable Gate Arrays (FPGAs). 
 
ENPH 360: Interfacing and Virtual Instrumentation 
Prerequisite(s): PHYS 232 or (COMP 256 and MATH 124 and one of (PHYS 105, PHYS 112, PHYS 093 or 
Physics 12)) 
In this course students will learn how to create computerized control and analysis equipment for 
experimental work. This includes interfacing a computer or microcontroller, such as the Arduino 
microcontroller, to various instruments for data acquisition and instrument control using a state-of-the-
art software platform such as National Instrument's LabVIEW. Emphasis is on the practical aspects of 
interfacing a computer or microcontroller to various instruments including timing issues, real-time data 
acquisition and instrument control, instrument status, and acquisition speed. 
 
MATH 111: Calculus I (entrance requirement) 
Prerequisite(s): One of the following: B or better in one of Principles of Math 12 or Pre-calculus 12; or B 
average in MATH 094 and MATH 095; or C+ or better in MATH 110; or at least 70% in MDPT. 
The study of calculus represents a major step in your education. Mathematics, previous to this subject, 
dealt with the description of static phenomena. During the latter part of the 17th century, a 
mathematical description was developed to describe and predict changing phenomena. This 
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mathematics of change is now called calculus. Topics include limits, derivatives, applications of 
derivatives such as analysis of function behaviour, optimization and related rates; antidifferentiation, 
polar coordinates and parametric functions. 
Note: Students may receive credit for only one of MATH 111 or MATH 141 (formerly MATH 115). 
 
MATH 112: Calculus II (entrance requirement) 
Prerequisite(s): MATH 111 with a C or better 
Calculus I is concerned with finding the characteristics of change of a given quantity. In Calculus II, we 
examine the change in the reverse: if we know the way a quantity changes, can we determine what the 
quantity is? Topics include techniques of integration; application of the definite integral to various 
problems such as areas, volumes, fluid pressure and population growth; improper integrals and their 
applications; an introduction to differential equations; polynomial approximations to functions; and 
sequences and series. 
Note: Students may receive credit for only one of MATH 112 and MATH 116. 
 
MATH 152: Linear Algebra for Engineering (elective option) 
Pre- or corequisite(s): MATH 112 
This course covers the solutions to linear systems of equations, vector spaces, applications to 2D and 3D 
geometry, linear dependence and independence, matrix algebra, determinants, orthogonal 
transformations and bases, application to Fourier series, eigenvalues, diagonalization, symmetric 
matrices, the algebra of complex numbers, the differential equations of vibrational models and linear 
systems of equations. This course is designed for students seeking a career in engineering. Students 
intending on a BSc or BA degree are recommended to take MATH 221 instead of ENGR/MATH 152. 
Note: UFV math degrees require MATH 221, not MATH 152. Credit cannot be obtained for both MATH 
152 and ENGR 152. This course is also listed as ENGR 152. 
 
MATH 211: Calculus III 
Prerequisite(s): C or better in one of the following: MATH 112, MATH 116, or MATH 118 
This course extends the concepts of first-year calculus from the one-variable setting to a multi-variable 
setting. Topics include 3-dimensional analytic geometry, euclidean spaces, partial derivatives and 
gradient, optimization, multiple integrals, and applications. 
 
MATH 221: Linear Algebra (elective option)  
Prerequisite(s): MATH 112 with C or better, or MATH 118 with a C or better 
Ideas and techniques from linear algebra lie at the core of much of mathematics and its applications in 
other sciences and technology. Topics include systems of linear equations, matrix algebra and 
determinants, vector spaces, linear transformations, diagonalization, and inner product spaces. 
 
MATH 225: Topics in Discrete Mathematics (elective option) 
Prereqsuite(s): MATH 112 with C or better, or MATH 118 with a C or better. 
This course introduces the student to some of the most useful types of combinatorial structures: graphs, 
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trees, generating functions, and recurrence relations, all of which play an important role in the 
mathematics of computers and computation. 
 
PHYS 111: Mechanics (entrance requirement) 
Prerequisite(s): One of (Principles of Mathematics 12, Pre-calculus 12, MATH 095, or MATH 110) and one 
of (Physics 11, PHYS 083, or PHYS 100); or Physics 12; or PHYS 093. 
Note: Students with B.C. Calculus 12, IB Math 12, or AP Calculus 12 A or B should contact the instructor 
or department head for permission to register. 
Pre- or corequisite(s): MATH 111 highly recommended. 
Note: MATH 111 with a C or better and MATH 112 are required pre or corequisites for PHYS 112. 
This course is intended for students who are planning to study engineering science or life sciences. 
Topics covered include vectors, kinematics, dynamics, work and energy, collisions, rotational kinematics, 
rotational dynamics, simple harmonic motion, and gravitation. The object is to understand the 
fundamental laws of mechanics, to learn how to apply the theory to solve related problems, and to 
develop a feeling for the order of magnitude of physical quantities in real experiments. 
Note: Students cannot take PHYS 100 or PHYS 101 for further credit. 
 
PHYS 112: Electricity and Magnetism (entrance requirement) 
Prerequisite(s): MATH 111 and one of (PHYS 111, PHYS 105 with a B, or PHYS 101 with a B+) 
Pre- or corequisite(s): MATH 112 
This course follows PHYS 111 and is designed for students who are planning to continue their studies in 
physics or any of the other sciences. Topics include electric fields, Gauss's law, electric potential, circuits, 
Kirchhoff's laws, magnetic fields, magnetic induction, and finally, a study of Maxwell's equations. The 
laboratory portion of the course uses experiments to reinforce the theory covered in class. 
 
PHYS 221: Intermediate Mechanics 
Prerequisite(s): (PHYS 111 and PHYS 112) or (PHYS 101 and PHYS 105 with a B+ or higher in each) 
Pre- corequiste(s): MATH 221 
This course extends the topics covered in Physics 111. Topics covered include kinematics, motion in 
polar coordinates, Newton's laws, momentum, work, some mathematical aspects of physics and vector 
analysis (gradient, divergence, curl, Stokes' theorem and Gauss's law), angular momentum, forced and 
damped harmonic motion, central forces and Lagrangian mechanics. The laboratory portion of the 
course includes experiments designed to supplement the theory covered in class. 
 
PHYS 225: Waves and Introductory Optics (elective option) 
Prerequisite(s): PHYS 221 
Corequisite(s): PHYS 381 recommended 
This course builds upon the foundations of mechanics presented in PHYS 221 by extending oscillatory 
motion from single point masses to continuous bodies. In particular, the course will introduce students 
to both longitudinal and transverse waves via the wave equation, and describe how energy can be 
transported through distortions of a continuous medium (like sound waves in air). Properties specific to 
waves like superposition and interference will also be investigated, and will see application in effects like 



p. 30 
 

wave diffraction. As light can be considered to be an electromagnetic wave, students will be able to 
apply these concepts to the study of Optics (Huygens Principle), and look at simple optical processes like 
reflection, and refraction from mirrors and lenses. Lastly, the concept of matter waves and quantum 
theory using the de Broglie hypothesis will be introduced, which will set the stage for the study of 
Quantum Mechanics in PHYS 351. A small number of experiments will be performed in order to quantify 
many of the concepts studied. 
 
PHYS 231: Introductory Thermodynamics 
Prerequisite(s): PHYS 112 
This course is designed for students who wish to pursue a career in engineering or physical science. This 
is an introductory course designed to study the fundamentals of heat, energy, and thermodynamics. 
Topics include temperature, heat, the first and second law of thermodynamics, phase change, and the 
kinetic theory of gases.  
 
PHYS 232: Experimental Methods in Physics 
Prerequisite(s): PHYS 112 
This course is an introduction to the techniques involved in designing a physics experiment. There is an 
emphasis on electric circuits and electrical measurements, but practical methodologies useful in all 
experimental physics courses are developed.  
 
PHYS 382: Modern Physics Laboratory I (elective option) 
Prerequisite(s): PHYS 221 or PHYS 232 
Corequisite(s): One of PHYS 302, 321, 322, 351 or 410 is strongly recommended 
This laboratory course is a continuation of PHYS 382. Students must complete a different set of 
experiments than the ones done in PHYS 382 and must present a lab book at the beginning of the course 
to show the experiments previously completed. 
 
PHYS 392: Interfacing and Virtual Instrumentation 
Prerequisite(s): PHYS 232; or COMP 256, MATH 125, and one of (PHYS 105, PHYS 112, PHYS 093 or 
Physics 12) 
In this course students will learn how to create computerized control and analysis equipment for 
experimental work. This includes interfacing a computer or microcontroller, such as the Arduino 
microcontroller, to various instruments for data acquisition and instrument control using a state-of-the-
art software platform such as National Instrument's LabVIEW. Emphasis is on the practical aspects of 
interfacing a computer or microcontroller to various instruments including timing issues, real-time data 
acquisition and instrument control, instrument status, and acquisition speed. 
 
PHYS 402: Advanced Optics (elective option) 
Prerequisite(s): PHYS 225 and PHYS 312 
Pre- corequisite(s): PHYS 351 recommended 
This course builds on the introductory topics seen in Physics 225, but covers them in much more detail. 
Statements made in that course will be given formal proofs here, and extended to include reflection and 
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refraction from arbitrary shaped surfaces. Fermat’s principle will be introduced, and applied to media 
with varying indices of refraction using the Calculus of Variations. Multiple component optical systems 
will be considered, including telescopes, microscopes and the eye (along with the optical corrections for 
defects). Maxwell’s equations will be solved for both plane and spherical waves, and polarization states 
will be dealt with via the Jones calculus. Frustrated total internal reflection will be explained using 
evanescent wave solutions, and the analogy with quantum mechanical tunneling made. Both near field 
(Fresnel) and far field (Fraunhofer) diffraction will be covered, with an emphasis on Fourier optics from 
various aperture shapes. Finally, the basic operation and types of lasers will be investigated including 
the so-called Einstein A and B coefficients. This introductory optics course surveys both geometrical and 
wave optics. Topics will include laws of reflection and refraction; interference and diffraction, Fourier 
methods and holography. 
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  OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 1) 
 

 
 
 
 
 

 
OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

      Engr 100   
(Currently in the internal 

approval process) 

 Phys  1 

COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 
     Production in Practice 

COURSE DESCRIPTIVE TITLE 
 

CALENDAR DESCRIPTION:  

     Good design requires understanding the production process. This course gives students rudimentary hands-on 
experience in several industrial practices associated with welding, electrical systems, construction, and automotive 
work. 

 
 

PREREQUISITES:       ENGR 210 or ENPH 310 
COREQUISITES:      none 
PRE or COREQUISITES:      none 

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 30  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures:      15 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory:  Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: Annually  
Other (specify): Shop experien       15 Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 

COURSE IMPLEMENTATION DATE: Sept 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: Sept 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Peter Mulhern  
Department Head: Derek Harnett   Date approved: Aug 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting:        
Curriculum Committee chair: David Fenske   Date approved:        
Dean/Associate VP: Lucy Lee   Date approved:        
Undergraduate Education Committee (UEC) approval   Date of meeting:        
    



 
 

Engr 100- currently in the internal approval process 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 

LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
Perform simple shop manufacturing activities 
Know the names, functions, and limitations of the standard tools and standard fasteners. 
Be able to clearly specify a project that is to be constructed by someone else. 
Know how to find some industrial code information. 
Be able to estimate time and cost of simple projects. 
Adhere to shop safety standards. 
 
 
 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lecture 
Shop experience 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

None  
Students will need access to industrial codes 
SUPPLIES / MATERIALS: 

As dictated by the shop supervisor for that offering of the course 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

In-class quizzes to assess knowledge of safety and standards 20% 
Shop work                                                                                      80% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

Hands-on experience in  
Welding  
Metal fabrication  
Automotive  
Framing  
Electrical/wiring  
Plumbing 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENGR 210   Physics  3 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Circuit Analysis 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course is an introduction to circuit analysis, a mathematical model used to represent a variety of engineering 
problems such as electric circuits.  In particular, students will learn about phasor analysis and AC power; transfer 
functions; Bode plots; filters and resonance; transformers, and two-port networks. 
 

 
PREREQUISITES: PHYS 112 
COREQUISITES:       
PRE or COREQUISITES: PHYS 381 

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 75 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory:       Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 24  
Student directed learning:       Hrs  Expected frequency of course offerings: annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Xiaolin Long, Peter Mulhern, Joss Ives  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENGR 210 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Describe key circuit elements including resistors, capacitors, inductors, and transformers. 
• State the fundamental laws (Kirchhoff’s Laws) and theorems (Thevenin/Helmholtz’s and Norton/Helmholtz’s 

equivalences) needed for circuit design and analysis. 
• Analyze electrical circuits containing a variety of circuit elements using the basic laws and theorems. 
• Simulate circuits on the computer using appropriate software such as SPICE. 
• Calculate both steady state and transient responses in 1st and 2nd order circuits. 
• Analyze single and three phase AC circuits. 
• Apply both Laplace and Fourier transforms to circuit analysis problems. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lectures. 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

Fundamentals of Electric Circuits (Ed. 5), C. Alexander and M. Sadiku, McGraw-Hill Science/Engineering/Math 2012 
 
SUPPLIES / MATERIALS: 

None 
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments:  20% 
Quizzes:  10% 
Midterm exam:  25% 
Final exam:  45% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

• Basic circuit variables, Ohm’s Law (review) 

• Voltage and current sources 

• Real source models (Thevenin/Helmholtz's and Norton/Helmholtz's) 

• Parallel connection vs. series connection (review) 

• Kirchhoff's Laws: Voltage Law (KVL) and Current Law (KCL) (review) 

• Modified Nodal Analysis, Loop Analysis. 

• 1st order circuits (review) 

• 2nd order circuits 

• AC circuits including steady-state analysis, power analysis, 3-phase circuits, frequency response 

• Two-port networks 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENGR 330   Physics  4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Automatic Control Systems 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course is an introductory course on automatic control. The main goal of the course is to provide students with basic tools in 
modeling, analysis, and design for linear feedback control systems. Students will learn how to model mechanical, electrical, and 
electromechanical systems as differential equations and transfer functions. The analyses in this course include stability of open-
loop and closed-loop systems as well as time responses and frequency responses of low order systems. The design methods are 
divided into root-locus techniques and frequency response techniques using Bode plots for designing proportional-integral-
derivative (PID) and lead/lag controllers. Students will also learn how to apply automatic control theory to real engineering 
problems with Matlab and through laboratory exercises.  This course will give the basic knowledge for more advanced control 
courses, such as state-space control techniques, nonlinear control, robust control, optimal control, adaptive control, digital control, 
sampled-data control, hybrid control, and system identification. 
 

 
PREREQUISITES: ENGR 210 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 45 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 30 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Xiaolin Long  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENGR 330 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to 
• Model simple and complex electrical and electromechanical systems. 
• Evaluate linear and non-linear models and analyze the relationship between their inputs and the outputs. 
• Design PID controllers for electrical and electromechanical systems. 
• Design feedback control systems and analyze their performance. 
• Communicate effectively using both oral and written formats. 
• Collaborate on projects in small teams. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lectures, labs, presentations (oral and written) 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 

[Textbook selection varies by instructor. An example of texts for this course might be:] 

Principles of Control Systems, H. Werner 
 
SUPPLIES / MATERIALS: 

The necessary laboratory equipment will be provided to the students. 
 
STUDENT EVALUATION: 

[An example of student evaluation for this course might be:] 

Assignments:    20% 
Labs:     10% 
Midterm exam:    25% 
Final exam:    35% 
Final project (written and oral presentations): 10% 
 
COURSE CONTENT: 

[Course content varies by instructor. An example of course content might be:] 

1. Mathematical modeling of dynamic systems including transfer functions and state-space models 
2. Transient response analysis of one-order and two-order systems 
3. PID control theory 
4. Stability analysis of open-loop and closed-loop systems 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENGR 340   Physics  4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Micro-Processors and Embedded Systems 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course covers basic microcomputer architecture; design and analysis of address decoders and memory 
systems; design and analysis of assembly language programs; and microcomputer system design. 
 

 
PREREQUISITES: ENPH 320, ENPH 310, COMP 150, or COMP 152 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 45 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 30 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: Annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Xiaolin Long  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENGR 340 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Analyze the architecture of the HCS12 microcontroller. 
• Write code using assembly language. 
• Design address decoders and memory systems. 
• Design parallel and serial interfaces. 
• Design D/A and A/D converters. 
• Translate from high-level programming languages (e.g., C) to assembly and machine language. 
• Design simple embedded systems. 
• Work effectively as a team. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lectures and labs 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

HCS12 Microcontroller and Embedded Systems (Ed. 1), M. Mazidi and D. Causey, Prentice Hall 2008 
 
SUPPLIES / MATERIALS: 
The necessary laboratory equipment will be provided to the students. 
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments:   15% 
Quizzes:   10% 
Midterm exam:   20% 
Final Exam:   35% 
Labs (including write ups): 20% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

1. Basic microcomputer architecture and memory maps 
2. Address decoders and memory systems 
3. Addressing modes 
4. Instruction sets 
5. Assembly language 
6. Parallel and serial interfaces 
7. A/D and D/A converter systems 
8. Microcomputer system design 
9. Review of object-oriented programming: Data structures, algorithms, and programming techniques. 
10. Introduction to embedded systems programming using high level languages (e.g., C). 
 
Laboratory sessions include experiments on microprocessor-based hardware design; assembly and C language 
program development; programming and interfacing with I/O device; and sessions dedicated to the design and 
completion of a major laboratory project. 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENGR 350   Physics   4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Sensors and Actuators 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course provides an introduction to sensors and actuators for electromechanical, computer-controlled machines, 
and devices. Topics include operating principles, design considerations, and applications of analog sensors, digital 
transducers, stepper motors, continuous-drive actuators, and drive system electronics. Component integration and 
design considerations are studied through examples selected from applications of machine tools, mechatronics, 
precision machines, robotics, aerospace systems, and ground and underwater vehicles. Laboratory exercises 
strengthen the understanding of component performance, system design, and integration.  
 

 
PREREQUISITES: ENGR 330 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 45 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 30 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Xiaolin Long  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENGR 350 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Acquire and analyze the data from analog sensors and digital transducers. 
• Identify numerous examples of applications of sensors and actuators across a wide variety of fields. 
• Demonstrate improved hands-on skills in assembling systems of sensors and actuators. 
• Design and evaluate the controllers for the stepper motors and continuous-drive actuators. 
• Collaborate in teams to complete projects. 
• Communicate orally in an effective manner. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lectures, lab projects, presentations, examinations 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s): The course has a lab 
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

Transducer and instrumentation trainer. Progressive Educational Systems. 
Control Sensors and Actuators, Clarence W. de Silva, Prentice Hall 1989 
 
SUPPLIES / MATERIALS: 

      
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments:  20% 
Presentation:  10% 
Midterm exam:  10% 
Final exam:  30% 
Labs (including report): 30% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

1. Basic control systems 
2. Input transducers 
3. Output transducers 
4. Display devices 
5. Signal conditioning circuits 
6. Closed loop control systems 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENGR 390   Physics  3 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Mechatronics 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This is the capstone course of the Engineering Physics diploma in Mechatronics. Students will apply the knowledge 
gained in prior courses to specific projects. Typically, students will complete several projects. Students will function as 
if they are in the industry, with many interim reports given to the instructor as projects progress. Students will deliver 
oral presentations on their projects to the class, and will be graded on the quality of their presentation as well as the 
quality of their project and their written report.  
The students will assemble the robots and program them using feedback control strategies to make them fulfill tasks 
such as obstacle avoidance, trajectory planning, and material pick up.  
 

 

PREREQUISITES: ENPH 320, ENGR 330, PHYS 392 or ENPH 360 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures:       Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory:       Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: annually  
Other (specify): projects 75 Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
   

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Xiaolin Long  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: Dave Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENGR 390 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 

LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Synthesize knowledge gained in previous courses to build creative solutions to real-world mechatronics 

problems. 
• Exhibit professionalism, strong organizational skills, and effective time management. 
• Collaborate, in both leadership and subordinate roles, in small teams to complete major projects. 
• Demonstrate advanced oral and written communication skills. 
• Show their confidence and competence to future employers.  

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Projects including oral presentations and written reports 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):  
This is the capstone course for the diploma. 
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

 
SUPPLIES / MATERIALS: 

Projects and materials designed/supplied by the instructor. 
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Project #1 (including write-up and oral presentation):  30% 
Project #2 (including write-up and oral presentation):  30% 
Project #3 (including write-up and oral presentation):  40% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

1. Robots: assembly and programming 
2. Obstacle avoidance 
3. Trajectory planning 
4. Picking up objects 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENPH 310   Physics  4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Electronics I 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course is the first of a two course sequence which builds on the analog and digital electronics topics first 
introduced in PHYS 232. This course is a mixture of lecture and laboratory, with the laboratory emphasizing the 
practical use of the various electronics components and lecture emphasizing the underlying theory which describes 
why the various electronics components behave the way that they do. Broad topics covered in this course include 
passive filters, diodes, transistors, operational amplifiers, fundamentals of digital logic, and combinatorial digital logic. 
This course will also introduce software-based circuit simulation which is useful for both design and troubleshooting of 
actual circuits. 
 
Note: Students with credit for PHYS 362 and PHYS 372 cannot take ENPH 310 for further credit. 
 

 
PREREQUISITES: PHYS 232 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces: PHYS 362 and PHYS 372        
(b) Cross-listed with:              
(c) Cannot take: PHYS 362 and PHYS 372 for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 45 Hrs  Hours per day:     
Seminar:  Hrs    
Laboratory: 30 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: Annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 



 

  

Course designer(s): Joss Ives  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENPH 310 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 3) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Analyze and design analog and digital electronic circuits at block level, and construct these circuits using 

discrete components 
• Manage the devices, tools, and electronics components in a basic electronics laboratory 
• Use software tools to simulate electronic circuits 
• Explain how various basic electronics components work at both a fundamental and a practical level 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lecture, demonstrations, laboratories. 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

Electronics: A Systems Approach, Neil Story (4e, Prentice Hall)  
 
SUPPLIES / MATERIALS: 
The necessary electronics laboratory equipment will be provided to the students.  
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments: 15% 
Laboratory: 20% 
Quizzes: 10% 
Midterm exam: 15% 
Final exam: 40% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

• Thevenin circuits 
• RC circuits and filters 
• Diodes and semiconductor physics 
• Bipolar Junction Transistors 
• Field Effect Transistors 
• Introduction to Operational Amplifiers 
• Basics of digital logic 
• Logic families and basics of internal gate structure 
• Combinatorial logic 
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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENPH 320   Physics  4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Electronics II 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

This course is the second of a two course sequence which builds on the analog and digital electronics topics first 
introduced in PHYS 232. This course is a mixture of lecture and laboratory, but places a heavier emphasis on project 
and laboratory work than Electronics I. Broad topics covered in this course include conversion between analog and 
digital signals, further operational amplifier applications and topics, active filters, oscillators, differential and 
instrumentation amplifiers, sequential digital logic, digital design, and Field Programmable Gate Arrays (FPGAs). 
 

 
PREREQUISITES: ENPH 310 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces: PHYS 332 and PHYS 342        
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 
TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 30 Hrs  Hours per day:     
Seminar:  Hrs    
Laboratory: 45 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: Annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Joss Ives  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: David Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENPH 320 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Analyze and design complex analog and digital electronic circuits 
• Construct complex electronic circuits using discrete components, Program Field Programmable Gate Arrays 

(FPGAs), or software simulation, as appropriate. 
• Design and construct an independent project which synthesizes numerous topics from the Electronics I and II 

courses. Communicate to technical and non-technical audiences the purpose, behaviour, and function of the 
project using authentic forms of the discipline. 

 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lecture, demonstrations, laboratories. 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

Electronics: A Systems Approach, Neil Story (4e, Prentice Hall) 
 
SUPPLIES / MATERIALS: 

The necessary electronics laboratory equipment will be provided to the students. 
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments:     10% 
Laboratory:     15% 
Quizzes:     10% 
Midterm exam:     10% 
Final project written and oral presentations: 20% 
Final exam:     35% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

• Further Operational Amplifiers topics 
• Active filters and oscillators 
• Differential and instrumentation amplifiers 
• Sequential logic 
• Analog/digital conversion 
• Digital design (Mealy/Moore machines) 
• Field Programmable Gate Arrays (FPGAs) and Verilog 

 
 



  OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 1) 
 

 
 
 
 
 

 
OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

ENPH 360  Physics  3 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Interfacing and Virtual Instrumentation 
COURSE DESCRIPTIVE TITLE 

 
CALENDAR DESCRIPTION:  

In this course students will learn how to create computerized control and analysis equipment for experimental work. 
This includes interfacing a computer or microcontroller, such as the Arduino microcontroller, to various instruments for 
data acquisition and instrument control using a state-of-the-art software platform such as National Instrument's 
LabVIEW. Emphasis is on the practical aspects of interfacing a computer or microcontroller to various instruments 
including timing issues, real-time data acquisition and instrument control, instrument status, and acquisition speed. 

Note: Students with credit for PHYS 392 cannot take ENPH 360 for further credit. 

 
PREREQUISITES: PHYS 232 or COMP 256 and MATH 125 and one of (PHYS 105, PHYS 112, PHYS 093  

or Physics 12) 
COREQUISITES:       
PRE or COREQUISITES:       

 
SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces: PHYS 392        
(b) Cross-listed with:              
(c) Cannot take: PHYS 392 for further credit.  

 
TOTAL HOURS PER TERM: 60  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures:       Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 60 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 18  
Student directed learning:       Hrs  Expected frequency of course offerings: annually  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 
  

COURSE IMPLEMENTATION DATE: September 2014 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2020 
(six years after UEC approval) (month, year) 

Course designer(s): Joss Ives  
Department Head: Derek Harnett   Date approved: August 26, 2013  
Campus-Wide Consultation (CWC)   Date of meeting: June 28, 2013  
Curriculum Committee chair: Dave Fenske   Date approved: September 20, 2013  
Dean/Associate VP: Lucy Lee   Date approved: September 20, 2013  
Undergraduate Education Committee (UEC) approval   Date of meeting: October 25, 2013  
    



 

ENPH 360 
COURSE NAME/NUMBER 

OFFICIAL UNDERGRADUATE COURSE OUTLINE (page 2) 

 
LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
• Create an outline of an algorithm to solve a problem in experimental control, monitoring, data acquisition, data 

display, data processing, or data analysis. 
• Write a program for the computer or microcontroller (using LabVIEW, python, Arduino sketches, or other 

suitable programming environment) that solves a problem in experimental control, monitoring, data 
acquisition, data display, data processing, or data analysis. 

• Design and build analog and digital circuits to perform basic signal processing, and input/output tasks. This 
includes interfacing with probes, sensors, indicators, computer controlled data acquisition devices, or 
microcontrollers. 
 

METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Students will work, in a laboratory setting, through exercises and experiments designed to help them develop 
proficiency performing tasks such as controlling experiments, acquiring data, processing data, and displaying data 
using a computer or microcontroller. There will also be student-designed projects. Occasional short oral presentations 
will be made by the instructor when needed.   
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify): Evidence of industrial or related experience with sufficient overlap of the course material. 
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: [Textbook selection varies by instructor. An example of texts might be:] 

John Essick, Hands On Introduction to LabVIEW for Scientist and Engineers, 1ed, Oxford University Press (2008). 
Travis and Kring, LabVIEW for Everyone, 1ed, Prentice Hall (2006). 
Margolis, Arduino Cookbook,1ed, O'Reilly (2011). 

SUPPLIES / MATERIALS: 

A lab with analog electronics, digital electronics, and electronics interfacing equipment, as well as access to computers 
with the LabVIEW program. 
  
STUDENT EVALUATION: [An example of student evaluation for this course might be:] 

Assignments based on experimental work: 30% 
Lab reports based on experimental work: 30% 
Project:      40% 
 
COURSE CONTENT: [Course content varies by instructor. An example of course content might be:] 

LabVIEW: Loops and Graphing 
LabVIEW: The Mathscript Node 
LabVIEW: Data Acquisition 
LabVIEW: Data Files 
LabVIEW: Shift Registers, Case Structure, Sequence Structure 
LabVIEW: Curve Fitting, Fast Fourier Transform, and other Built-In Analysis Vis 
Analog electronics components 
Digital electronics components and Boolean algebra 
Digital-to-Analog and Analog-to-Digital conversions 
Interfacing Protocols and Standards 
PID control 
Sampling 
Microcontroller basics 
Interfacing with sensors and probes 
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Library Collection Analysis 

Hongfei Li has performed a library analysis for us (see below). The conclusions are that existing 
resources are adequate.  Furthermore, the current yearly library budget allotted to the Department of 
Physics will be sufficient to cover the ongoing needs of both the physics and mechatronics programs. 

Engineering Physics Diploma Program Proposal 
Evaluation of Library Holdings to support the Program 
Prepared by Hongfei Li 
 April 2nd, 2013 

The UFV Library has a wide range of print and electronic resources to support the Engineering Physics 
program. 

1. Collection Sizes by LC Classification 
 
The following table includes the circulating, reference, and video collections of all campus libraries. The 
LC Call numbers below represent areas of study in the Engineering Physics program.   

Call Number Range Description Number of Items 

TK 7800 – 8360 Electronics 104 

TK 7887.6 
Analog-to-digital converters; Digital-to-analog 
converters 1 

TK 452-454.4 
Electric apparatus and materials; Electric circuits; 
Electric networks 9 

Z 5838.D5 Digital Electronics 0 
TL 589.4-TL589.5 Guidance systems and automatic control 0 
HD 9696.A96-.A964 Automatic control equipment 0 
TK 7895.E42 Embedded computer systems 1 
TK 7895.M5 Microprocessors 2 
Z 5643.M5 Microprocessors 0 
TK 7872.D48 Detectors, Sensors, Sensor networks 0 
TJ 223.A25 Actuators 0 
TL 702.A37 Actuators, Control systems 0 
TJ 163.12 Mechatronics 0 
Z 5853.R58 Robotics 0 
TL 1097 Space robotics 0 
 

2. E-Books 
 
The library collection now contains about 136,200 electronic books from suppliers such as Netlibrary, 
ebrary, and MyiLibrary.  These items are not assigned call numbers and therefore are not represented in 
the collection counts by call number above. 
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3. Number of Titles by LC Subject Heading 
 
The table below presents a small selection of LC Subject Headings pertaining to the Engineering Physics 
program. These numbers include electronic books. 

Electronics 289 

Analog-to-digital converters  36 

Digital-to-analog converters 10 

Electric circuits  29 

Electric networks  6 

Digital Electronics 39 

Embedded computer systems 164 

Microprocessors 33 

Detectors 118 

Sensors 2 

Sensor networks 93 

Actuators 12 

Actuators, Control systems 25 

Mechatronics 27 

Robotics 219 

Space robotics 4 

 

4. Article Indexes 
 

Database Name Description 

Most Relevant 

Applied Science & Technology Index This database indexes over 850 magazines and journals in the 
following subjects:  

Acoustics, Aeronautics, Applied Mathematics, Artificial Intelligence, 
Atmospheric Sciences, Automatic Control, Automotive Engineering, 
Chemical Engineering, Chemistry, Civil Engineering, Communication 
& Information Technology, Computer Databases & Software 
Construction, Electrical & Electronic Engineering, Engineering & 
Biomedical Materials, Energy Resources & Research, Environmental 
Engineering, Fire & Fire Prevention, Food & Food Industry, Geology, 
Industrial Engineering, Machine Learning, Machinery, Marine 
Technology, Mechanical Engineering, Metallurgy, Mineralogy, 
Mining Engineering, Neural Networks, Nuclear Engineering, 
Oceanography, Optical & Neural Computing, Petroleum & Gas, 
Physics, Plastics, Robotics, Solid State Technology, Space Science, 
Textile Industry & Fabrics, Transportation, Waste Management, 
Other Industrial & Mechanical Arts 

Arxiv.org arXiv (pronounced "archive") is an e-print service in the fields of 
physics, mathematics, non-linear science, computer science, 
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quantitative biology, quantitative finance and statistics. In many 
fields of mathematics and physics, almost all scientific papers are 
placed on the arXiv. 

ScienceDirect Coverage focuses on science and medicine, with some coverage of 
social sciences and humanities (particularly management, 
economics, psychology, and linguistics.) 

Includes full text scholarly journals published by Elsevier and its 
subsidiary publishers (Academic Press, Pergamon, Mosby, and 
Saunders). 

Searching Tips: You can limit your Search or Browse activities to only 
those ScienceDirect journals included in the UFV subscription (i.e., 
those with full-text articles). 

SpringerLink SpringerLink includes over 2000 scholarly journals and over 22,000 
ebooks in the following fields: behavioral science, biomedical and life 
sciences, business and economics, chemistry and materials science, 
computer science, earth and environmental science, engineering, 
humanities, social sciences and law, mathematics, medicine, and 
physics and astronomy.  

Also Relevant 

AccessScience This database is a multi-media scholarly reference source in the area 
of science and technology, and is comprised of the following: 
McGraw-Hill Encyclopedia of Science and Technology (10th edition), 
McGraw-Hill Dictionary of Scientific and Technical Terms, Yearbook 
of Science & Technology, and approximately 3500 biographies of 
scientists. 

 

Academic Search Premier Academic Search Premier is a multi-disciplinary full text database 
containing full text for more than 4,650 journals, including more 
than 3,900 peer-reviewed titles. In addition to the full text, this 
database offers indexing and abstracts for over 8,450 journals. This 
scholarly collection offers information in nearly every area of 
academic study, including computer sciences, engineering, physics, 
chemistry, language and linguistics, arts & literature, medical 
sciences, ethnic studies, and more. 
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5. Periodicals 
 

The UFV library now has a combined print and electronic periodical collection of approximately 62,000 
titles.  This includes magazines, trade journals, academic journals, and newspapers.  All of these could be 
of potential interest, depending on the topic of a research paper. 

The following table contains custom subject searches for full-text journal titles which relate very directly 
to the study of Engineering Physics program.  The titles are drawn from many databases.   

Tagged subject Number of titles Search Screenshot 

Electronics 112  

Analog 8  

Circuits 27  

Automatic Control 5  

Microprocessors 3  

Embedded systems 15  

Sensors and 
Actuators 

2  

Mechatronics 3  

Robotics 14  

 

The following is the list of top journal titles for the subjects: 

Analog Integrated Circuits and Signal Processing 1573-1979,0925-1030  

Springer - CRKN - CRKN: fulltext 1997-01-01 (v.12 i.1) –  

Journal of Circuits, Systems & Computers 1793-6454,0218-1266  

Academic Search Premier - EBSCO: fulltext 1999-02-01 - (12 months embargo)  

Journal of Automatic Control 1450-9903  

Directory of Open Access Journals - DOAJ: fulltext 2008-01-01 -  

Microprocessors and Microsystems 0141-9331  

http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/141633
http://proxy.ufv.ca:2048/login?url=http://www.springerlink.com/openurl.asp?genre=journal&issn=0925-1030
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/152221
http://proxy.ufv.ca:2048/login?url=http://search.ebscohost.com/direct.asp?db=aph&jid=8KE&scope=site
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/373957
http://www.doiserbia.nb.rs/journal.aspx?issn=1450-9903
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/147753
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ScienceDirect CRKN (2011) - Elsevier: fulltext 1995-08-01 (v.19 i.6) -  

EURASIP Journal on Embedded Systems 1687-3963,1687-3955  

Hindawi Journals - Open Access - Hindawi Publishing: fulltext 2006-01-01 -  

ALPSP Learned Journals Collection (CRKN) - Swets: fulltext 2006-01-01 -  

Directory of Open Access Journals - DOAJ: fulltext 2006-01-01 -  

Sensors and Actuators - A - Physical Sensors 0924-4247  

ScienceDirect CRKN (2011) - Elsevier: fulltext 1995-01-01 (v.46) -  

Mechatronics 0957-4158  

ScienceDirect CRKN (2011) - Elsevier: fulltext 1995-02-01 (v.5 i.1) -  

Journal of Robotics 1687-9619,1687-9600  

Hindawi Journals - Open Access - Hindawi Publishing: fulltext 2009-01-01 -  

ALPSP Learned Journals Collection (CRKN) - Swets: fulltext 2009-01-01 -  

Directory of Open Access Journals - DOAJ: fulltext 2009-01-01 -  

 

 

http://proxy.ufv.ca:2048/login?url=http://www.sciencedirect.com/science/journal/01419331
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/257725
http://www.hindawi.com/journals/es/contents.html
http://proxy.ufv.ca:2048/login?url=http://www.swetswise.com/link/access_db?issn=16873955
http://jes.eurasipjournals.com/
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/148113
http://proxy.ufv.ca:2048/login?url=http://www.sciencedirect.com/science/journal/09244247
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/147736
http://proxy.ufv.ca:2048/login?url=http://www.sciencedirect.com/science/journal/09574158
http://cufts2.lib.sfu.ca/CJDB/BCLF/journal/374466
http://www.hindawi.com/journals/jr/contents.html
http://proxy.ufv.ca:2048/login?url=http://www.swetswise.com/link/access_db?issn=16879600
http://www.hindawi.com/journals/jr/
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UFV SENATE BUDGET COMMITTEE 
Budget Analysis 

Part A – Budget & Resources Review 

 

Program Title:   _______ Engineering Physics Diploma in Mechatronics_____                               

Originating Faculty(s) & Department(s):   ________Physics____________  

Contact Person:   ______________Tim Cooper________________    

 

1) Provide the program outline of the required new and existing courses by semester; include 
details of course credits, contact hours and class size restrictions. 

 
The Mechatronics Diploma will require in total 62-64 credits completed over 2 years (4 semesters), 
including COMP 152 and ENGR 151. An intake of 18 students (9 domestic and 9 international) is 
expected initially because of restrictions on lab space. The goal is to expand the student intake to 
24, contingent on the addition of a 24-seat laboratory.  
 
The table below indicates the courses students will take as they progress through the program, 
along with their credit value, contact hours, class size maximum, and the seats needed for the 
program. 
 
Note: In the following list of courses, ENPH indicates the new designation of “engineering physics”. 

Course 
Number 

Course Title Credit Value Contact 
Hours 

Class size 
max 

COMP 152 Introduction to 
Structured 
Programming 

4 credits 60 hrs. 36 

ENGR 151 Computer-Aided 
Engineering Graphics 

4 credits 60 hrs. 36 
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First Semester (Fall): (12 credits) 

Course 
Number 

Course Title Credit Value Contact 
Hours 

Class size 
max  

MATH 211 Calculus III  3 credits 45 hrs. 36 
PHYS 221 Intermediate 

Mechanics 
4 credits 120 hrs. 24 

PHYS 231 Introduction to 
Thermodynamics 

3 credits 75 hrs. 36 

PHYS 232 Experimental 
Methods in Physics 

2 credits 45 hrs. 24 

 
Second Semester (Winter): (13-14 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

PHYS 381 Mathematical 
Physics 

3 credits 75 hrs. 24 

ENGR 210 
(new course) 

Circuit Analysis 3 credits 75 hrs. 24 

ENPH 310 
(new course) 

Electronics I 4 credits 75 hrs. 18/24* 

ELECTIVE Elective I (see table 
below) 

3-4 
credits 

  

 
*the maximum would increase to 24 once a new, larger lab is available 
 
Summer Semester (1 credit) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENGR 100 
(new 
course 
offered by 
a Trades 
faculty) 

Production in Practice 1 credit 30 hrs. 18** (this 
is based on 
the 
maximum 
allowed in 
the 
machine 
shop) 

 
**two sections might need to be offered for an intake of 24; in addition to the Mechatronics 
program students, other science students might be interested in this course 
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Third Semester(Fall): (14 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENPH 320 
(new 
course) 

Electronics II 4 credits 75 hrs. 18/24* 

ENGR 330 
(new 
course) 

Automatic Control 
Systems 

4 credits 75 hrs. 18/24* 

PHYS 392/ 
ENPH 360 

Interfacing with 
Virtual 
Instrumentation 

3 credits 60 hrs. 18/24* 

ELECTIVE Elective II (see table 
below) 

3 credits   

 
*the maximum would increase to 24 once a new, larger lab is available  

 
Fourth Semester (Winter): (14-15 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENGR 340 
(new 
course) 

Micro Processors and 
Embedded Systems  

4 credits 75 hrs. 18/24* 

ENGR 350 
(new 
course) 

Sensors and 
Actuators  

4 credits 75 hrs. 18/24* 

ENGR 390 Mechatronics Project  3 credits 75 hrs. 18/24* 
ELECTIVE Elective III (see table 

below) 
3-4 
credits 

  

*the maximum would increase to 24 once a new, larger lab is available 
 

Electives (All existing)  
Students must choose 3 courses from the following table. No more than one course per line of the table. 

MATH 152 Linear Algebra 
for Engineering (4) Max 36 
60 hrs. 

MATH 221 Linear Algebra(3) Max 36-45 hrs.  

PHYS 225 Waves (3) Max 24 75 hrs. 

CMNS 155 Intro. to 
Workplace and Academic 
Communication (3) Max 

Any CMNS course numbered 
above 235(3) 

Max 26 45 hrs. 

ENGL 105 Academic Writing(3) 

Max 23 45 hrs. 
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25 45 Hrs. 

PHYS 402 Optics (3) Max 24 75 hrs. 

PHYS 382 (Advanced Laboratory) (3) Max 24 45 hrs. 

MATH 255 (Ordinary Differential Equations) (3) 

Max 36  45 hrs. 

 

2) a. Describe the space and equipment needs for the program (classrooms, computer labs, special 
software, and other equipment). b. If the resources are not currently available, describe in detail 
what additional resources are needed, and what they will cost. 
  
We can offer the program with a 18-student intake only due to the size of our current upper-level 
lab. Offering the program in this way we'd also have to send approximately eight of our courses out 
of the existing upper level lab room that will be reserved for mechatronics courses into general 
classrooms. We would there need extra access to general classrooms for about 8 courses.  
A specialised Physics laboratory classroom with seating capacity of 24 would serve all the 
mechatronics courses and allow for an increase in intake from 18 to 24.  
 
Equipment start-up costs are estimated at least $140,000 (for 24 students); we hope to find a donor 
to cover this one-time expense.  
 
Existing physics capital and supplies budget will accommodate ongoing expenses 

 
3) a. Does the program require additional faculty and staff (include support courses, more frequent 

offerings of existing courses, technical help, program administration, advising)? b. what effect 
will the program have on existing faculty and staff? 
 
The program will require at least one new B faculty, and 5.5 sections of sessional instructors; or 2 B 
faculty; or 1.5 B faculty members and 1.5 sections of sessional instructors.  
 
The full time B hire should have a P.Eng and also a PhD in a mechatronics, electrical engineering or 
a closely related field.  
 
A program co-ordinator will be needed, and based on the model of the existing engineering transfer 
program, a $2000 stipend for ongoing maintenance is proposed.  
 

4) What effect will this program have on domestic FTE at UFV?  Are new FTE expected to be 
generated or will the program be an alternate choice to existing domestic students? 
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We estimate that most of the domestic students are existing students that will be taking the 
program as a ladder from their first year science or Engineering Transfer program to a possible 
Physics Major, and would be taking most of the non-ENGR/ENPH courses anyway.  
 
There may be some displacement of existing domestic students by international students (up to the 
maximum number of international students admitted in the program), but the net change in FTE 
would be about 3.4 additional domestic FTEs. 
 
The Department Head of Physics has confirmed that PHYS 221, 232, 231 and 381 will not be 
negatively affected by, indeed will benefit from, the addition of international Mechatronics diploma 
students.     
 
Consultation with the Department of Mathematics & Statistics is ongoing regarding the effect on 
MATH 152. 
 

5) What is the expected demand for the program by both domestic and international students 
(initial demand and ongoing)? 
 
Our surveys suggest at least 60 domestic per year, and international education has estimated about 
25 international students per year. This should be steady-state. 
 
The local demand was estimated by polling our existing students. However high-school graduates 
looking for this type of program would not have come to UFV in the first place so are not counted in 
the 60. 
 

6) What is the tuition rate for the program and how does it compare with other institutions offering 
similar programs? 
 
Tuition for international students is $7,475 per semester. International students who have not 
taken COMP 152 and/or ENGR 151 will be charged on a per credit basis. 
 
Tuition for domestic students is at the standard rate for UFV students. 
 
The 2-year BCIT’s Diploma in Mechatronics and Robotics charges the following fees: 
Tuition/semester (including student association, health & dental & other fees): $2,820.39 
Total 2-year Program Fee: $11,281.56 
Books and Supplies (general estimated cost): Level 1: $800, Level 2: $650, Level 3: $600, Level 4: 
$250 
 
See BCIT’s website for breakdown of all tuition fees by program and by program type (full-time, 
part-time, degree, apprenticeship training, and international):http://www.bcit.ca/admission/fees/  
 

http://www.bcit.ca/admission/fees/
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7) How cost effective is the program?  How does it use resources effectively? 

The program is anticipated to generate a small surplus. 

8) Other comments? 
 
After business, engineering programs are the second most popular programs for attracting 
international students. We believe our rates are fair and our way of balancing the need for 
international monies with the need of our local students (9 of each) is reasonable. 
 
 



 p. 65 

 

 

9 
9 

 
 

12,060 
124,583 
(18,090) 

9 
9 

 
 

39,798 
269,098 
(25,326) 

118,553 
 
 
 

56,667    1 FTE 8mo 
2,000 

(18,732)  ‐3 Sect Wt 
7,987 

283,570 
 
 
 

85,000    1 FTE 
2,000 

20,793    3.33 Sect Wt 
21,559 

47,922 
 

540 
‐ 

270 
540 

129,351 
 

1,800 
‐ 
900 

1,800 
49,272 133,851 

69,281 149,719 
 
 

(2,412) 
64,783 

 
 

5,789 
139,931 

6,910 3,999 
 (1.5) 

 
w Courses Offer 

Max Dom 
Stds Displ 

 
 
ed by Year: 

Addtl Sect 

 
 
 
 
 
 
 
 
 
 

1 
1 
1 

 
1 

3.5 
 
 
Max Dom Stds 

Displ 
 
 
 
 

9 
9 
9 
9 

 
9 

 
 
 
 

9 
9 
9 
9 

 
9 

 

UNIVERSITY of the FRASER VALLEY 
Engineering Physics Diploma in Mechatronics 
Budget Analysis Template ‐ Program Costing 

 

Intake Size: 
Domestic Students 
International Students 

 

 
 
 
 
 
Year 1  Year 2 

 

Revenues: Rate 
Domestic Tuition 
International Tuition 
Loss of Displaced Dom Tuition 

134.00  /cr 
553.70  /cr 

(134.00) /cr 
 

Total Revenues: 
 

Expenditures: 
Salary Costs: 

F/T Faculty 85,000  /FTE 
Coord Stipend  2,000 
New Sessional Sections 6,244  /Sect Wt 
Benefits 20.00% 

 
Other Expenses: 

Supplies 10 
Travel 
Photocopy 5 
Miscellaneous 10 

Total Expenditures: 
 

Revenues Net of Direct Costs: 
 

Institutional Overhead: 
Instituitional Support (Dom) 40% 
Instituitional Support (Intl) 52% 

 
Net Surplus/(Deficit) Faculty Allocation: 

Domestic FTE Change 
 

Course Details: Number Ne 
Addtl 

Courses: CR Dom Enrol Intl Enrol Sect Wt Addtl Sect 

Co‐Req COMP 152 4 9 9 1.00  
Co‐Req ENGR 151 4 9 9 1.75  

 

Term 1 PHYS 221 
 

4 
 

9 
 

9 
 

1.75  
Term 1 PHYS 232 2 9 9 1.00  
Term 1 PHYS 231 3 9 9 1.00  
Term 1 MATH 211 3 9 9 1.00  

 

Term 2 PHYS 381 
 

3 
 

9 
 

9 
 

1.00  
Term 2 ENGR 210 ‐ NEW 3 9 9 1.00 1 
Term 2 ENPH 310 ‐ NEW 4 9 9 1.00 1 
Term 2 Elective ‐ NEW 3 9 9 1.00 1 

 

Term 3 ENGR 100 ‐ NEW 
 

1 
 

9 
 

9 
 

0.33  
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Term 4 ENPH 320 ‐ NEW 

 
4 

 
9 

 
9 

 
1.00 

   
1 

 

Term 4 ENGR 330 ‐ NEW 4 9 9 1.00   1 
Term 4 PHYS 392 ‐ NEW 3 9 9 1.00   1 
Term 4 Elective 3 9 9 1.00    9 

 

Term 5 ENGR 350 ‐ NEW 
 

4 
 

9 
 

9 
 

1.00    

1  
Term 5 ENGR 340 ‐ NEW 4 9 9 1.00   1  
Term 5 PHYS 390 ‐ NEW 3 9 9 1.00   1  
Term 5 Elective 3 9 9 1.00    9 

Total Program 62   19.83 3 45 10 63 

Notes:         
‐The courses identified as "NEW" would be the only additional sections offered over what is currently offered 
‐It is expected that there is sufficient demand from students who have already completed the Pre & Co‐Requisits, that additional section 
offerings are not required 
‐The international students included in the cohort would be displacing some domestic students from the courses that are currently offered. 
Max displacement would be 9, however, there is capacity in many of the existing courses 
‐Domesitc tuition is only recognized for the "NEW" additional sections offered 
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Re:   Proposed Diploma of Engineering Physics (Mechatronics) at UFV 
Date: September 13th 2013 
 
The Science Co-op Program at the University of British Columbia offers a co-op option for every 
undergraduate major in the Faculty of Science, including engineering physics and physics. In 2012 the 
Science Co-op placed 25 physics and 123 engineering physics students with Canadian and international 
employers. As Director of the Science Co-op I am well aware of the career opportunities available and 
the skills required of the physics new grads. I have a good understanding of what the employers are 
looking for. 
 
I have looked over the UFV’s proposal for the Engineering Physics Diploma Program.  The skills which the 
graduates of this diploma program will gain will give them a definite edge over those who pursue just a 
physics major degree. For physics graduates, in addition to a good foundation in physics and 
mathematics, today’s industry requires a strong background in computer science, excellent design and 
hands-on skills and project work conducted in a team environment. The UFV proposal contains strong 
elements of all of these requirements. I very highly recommend offering a Co-op option and I assume 
that it can be added at a later stage.  
 
In my view a strong computational ability is a must for today’s science graduates and the more 
computer science courses (including programming languages, database management, data analysis etc.) 
an educational institute can offer the better. Obviously the number of courses that can be offered 
within a diploma program is rather limited. In addition, project and laboratory work and good 
communication skills play an important role in employability of the new graduates.  
 
I fully support UFV bringing on this diploma and wish the University the best of luck with it. 
 
 
 
Javed Iqbal, Ph.D. 
Director Science Co-op and Adjunct Professor 
University of British Columbia 
Vancouver, BC 
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Support from UFV International:  
E-mail Correspondence 

 
Hi Tim,             4/04/2013 
 
This is great news!  [The Engineering Physics, Mechatronics Diploma program] will be very attractive especially for 
students in India and some in the Middle East. If we can offer these three options then there will definitely be a huge 
market. And I think $8000 is quite fair and reasonable. When do you think we can start recruiting? 
 
Ravi Philips 
Head of International Marketing 
UFV International Education 
ravi.philips@ufv.ca  
 
 
 
Dear Tim,             18/03/2013 
 
I had a look at your proposal for an Engineering Physics, Mechatronics Diploma. The proposed Diploma is expected to 
be a very popular program among international students. Markets where engineering programs are especially 
popular are India, China and Brazil. These are at the moment the markets where most of our international students 
come from. Over the years, engineering in general has always been the second most popular program in the 
international market and at times the most popular. 
 
Factors that will contribute further to making the program popular among international students are: 
 
 A clear pathway into the program with opportunities for students to upgrade to meet entrance requirements. 

This will be useful in India where most students only have Mathematics at grade 10 level and also for students 
with lower English scores. 
 

 A clear pathway from the program to other post-secondary institutions. 
 

 The possibility of obtaining a work permit upon graduation. 
 

 Internship or co-op possibilities. 
 
I believe that the uniqueness of the program and the growing employment market for this will also contribute to the 
program being extremely popular among international students. Best wishes with the development of the program! 
Please let me know if you need international partnerships as we can start looking for those. 
 
Ora Steyn 
Executive Director 
UFV International Education 
ora.steyn@ufv.ca 
 

mailto:ravi.philips@ufv.ca
mailto:ora.steyn@ufv.ca
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Labour Market Demand 

Our high-academic-level diploma is unique in the province, so it is not possible to find truly comparable 
programs and look at the employment outcomes of their graduates. We have therefore looked at 
employment outcomes from similar 2-year diploma programs and also from 4-year degree programs.  
We find that both have good employment outcomes which indicate that our graduates will do well. 
 
In addition to this, our program working group has conducted a modest labour survey of our own (see 
below). Our assessment of the labour market demand for this program is based on the following: 

1. Survey of Local Employers 
2. Comparable Two Year Diploma Programs (Employment Outcomes) 
3. Comparable Four Year Engineering Programs (Employment Outcomes) 
4. Earning Potential of BSc Physics Major Graduates 

 
1. Survey of Local Employers 
Ten employers were contacted, and six responded to our survey. The questions and responses are 
provided below. 

Survey Questions: 

1) Is your enterprise currently engaged or anticipates being engaged in design and engineering of 
electronic/mechanical systems? Yes/No 

2) Do you have employees with electronics and/or mechanical engineering/technical skills? 
Yes/No 

3) Over the next 2 to 5 years, how many employees with electronics and/or mechanical 
engineering/technical skills will you hire per year (both in terms of normal turnover and 
growth)? 0/1-2/2-5/more than five 

4) How likely are you to hire individuals with the kind of education described in the proposed 
diploma program? (not likely, somewhat likely/ likely/ very likely) 

5) Have you had or anticipate difficulty finding technically qualified employees of the kind 
described herein?  (yes/no/possibly) 

Employees Answers: 

Employer Name of 
Contact 

Contact 
Position 

1 2 3 4 5 Follow up/Employer 
Comment 

Thomson 
Technology, 
9087A  198th 
Street, Langley, 
BC, V1M 3B1 

Max 
Moeini, 
P.Eng. 

Technical 
Services 
Manager 

Y Y 3 
to 
5 

likely possibly Good luck.  We are 
looking to see more 
qualified people in 
Job market. 

IMW Industries, 
Chilliwack 

Colm 
Murphey
P.Eng 

Director of 
Engineering 
and 
Manufacturin

Y Y 3 very likely, 
yes 

 A course on 
materials  
( e.g; metals, plastics, 
allows – the 
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g compositions and 
key uses; forming & 
fabrication 
techniques (molding, 
casting, machining, 
including the uses 
and benefits of each 
one) would be good 
for any student 
touching on the 
mechanical 
engineering field. 

Ausenco, 855 
Homer Street, 
Vancouver, BC 
V6B 2W2  Canada 

Frank 
Szeto, 
P.Eng. 

Senior 
Automation & 
Electrical 
Engineer 

Y Y 1 
to 
2 

yes, likely possible This program is filling 
a gap, between 
VVI/trade school and 
UBC/SFU/BCIT, to 
educate engineering 
technicians with 
hands on 
experience.  This is a 
highly recommended 
program for the 
engineering 
technicians. 

CWA Engineers 
Inc. 

Robert 
Cen, 
P. Eng. 

Manager, 
Electrical and 
Control 
Department 

Y Y >5 not likely yes This employer seeks 
only B.Asc graduates. 
Followed-up he 
specified maybe if 
we had a course in 
power engineering 

IMW Industries, 
Chilliwack 

Ben Boyd Lead Engineer Y Y 3 
to 
5 

somewhat 
likely 

Yes, for 
experience
d people 
that will 
work in 
Chilliwack. 
Possibly 
for new 
graduates 

The more practical 
applications [in the 
program] the better. 
Three phase power 
and industrial 
controls are 
neglected in general 
in most 
programs. That 
doesn’t really fit with 
this program very 
well but that is what 
we need. 

Kardium Inc. Dan 
Came's 
Boss. 

CEO Y Y >5 somewhat we want 
highly 
intelligent 
grads 
(usually 
degree not 
dip.) 

Co-op would be 
good.  Train to good 
full spectrum 
communicator. 
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Only one employer said that they would be not likely to hire our graduates, whereas the other 5 
expressed interest in hiring our grads. The employer who would not hire our graduates said they would, 
however, if we added a power engineering course to the program. Kardium was more concerned with 
intelligence which we think should be a strong suit for us. 

Comments included:  

 Make the waves course mandatory. (Our students need flexibility as they have three future paths) 
 Add a course in power engineering (mentioned twice). 
 Add a materials handling course 
 Add a shop course (done) 
 Co-op placements are important ( we agree that UFV should set up a co-op in this area) 
 Communication ability is important (we integrated this into the courses) 

 

2. Comparable Two Year Diploma Programs 

Our nearest neighbour, BCIT, offers two diploma programs in particular that can be used for assessing 
employability of graduates with similar training (although, as noted in the proposal, our proposed 
program will offer additional academic education than the typical two-year diploma program).  The 
closest match for our program is their diploma in Electrical-Automation/Instrumentation (584D). The 
figures below are part of the BCIT (Electrical-Automation/Instrumentation Diploma) Student Outcomes 
Survey Report (from 2010, 2011, and 2012). 

86% employed full time, with 77% saying their program was very useful to getting their job and 15% 
saying somewhat useful. 

A somewhat similar program at BCIT is their diploma in Mechatronics and Robotics (7340) The figures 
below are part of the BCIT (Mechatronics and Robotics) Student Outcomes Survey Report (from 2010, 
2011, and 2012). 

90% were full time employed with 68% saying the program was very useful in getting their job and 32% 
saying somewhat useful. 
 

3. Comparable Four Year Engineering Programs (Degrees) 

There are several labour market studies that rank the earning potential and/or job prospects of degree 
graduates in different areas. Earning potential is a superb indicator of employment possibilities as the 
potential employers are forced to compete with each other to attract these highly valued workers.   

The most comprehensive website we could find on this is www.payscale.com, which ranks 130 types of 
undergraduate degrees for earning potential. We show the top part below. The full table is available at  

http://www.payscale.com/college-salary-report-2013/majors-that-pay-you-back 

http://www.payscale.com/college-salary-report-2013/majors-that-pay-you-back
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Please notice that engineering programs are all near the top of the list, and while mechatronics is not 
specifically included, both electrical (6) and mechanical (12) are, and rank quite high.   

Rank Major Starting 
Salary Mid-Career Salary 

 
1 Petroleum Engineering $98,000 $163,000 
2 Aerospace Engineering $62,500 $118,000 
3 Actuarial Mathematics $56,100 $112,000 
4 Chemical Engineering $67,500 $111,000 
5 Nuclear Engineering $66,800 $107,000 
6 Electrical Engineering (EE) $63,400 $106,000 
7 Computer Engineering (CE) $62,700 $105,000 
8 Applied Mathematics $50,800 $102,000 
9 Computer Science (CS) $58,400 $100,000 
10 Statistics $49,300 $99,500 
11 Physics $51,200 $99,100 
12 Mechanical Engineering (ME) $60,100 $98,400 
13 Biomedical Engineering (BME) $54,900 $98,200 
14 Government $42,000 $95,600 
15 Economics $48,500 $94,900 
16 International Relations $40,600 $93,000 
17 Materials Science & Engineering $60,100 $91,900 
18 Industrial Engineering (IE) $59,900 $91,200 
19 Software Engineering $59,100 $90,700 
20 Environmental Engineering $47,900 $89,700 
21 Geology $45,000 $89,400 
22 Civil Engineering (CE) $53,800 $88,800 
23 Management Information Systems (MIS) $51,600 $88,600 
24 Biochemistry (BCH) $43,200 $88,500 
25 Chemistry $44,700 $87,500 
26 Electrical Engineering Technology (EET) $58,400 $86,900 
27 Information Systems (IS) $50,900 $86,700 
28 Construction Management $49,500 $86,100 
29 Mathematics $48,500 $85,800 
30 Finance $47,700 $85,400 
31 Molecular Biology $40,100 $84,900 
32 Computer Information Systems (CIS) $49,000 $84,800 
33 Mechanical Engineering Technology (MET) $52,900 $83,400 
34 Biotechnology $41,400 $82,800 
35 Information Technology (IT) $48,900 $81,700 
36 Industrial Technology (IT) $49,700 $81,300 
37 Food Science $44,000 $81,100 
38 Civil Engineering Technology (CET) $49,500 $80,500 
39 Industrial Design (ID) $43,600 $80,300 

http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Rank
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Name
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-StartingMedianPay
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-StartingMedianPay
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Mid-CareerMedianPay
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Rank Major Starting 
Salary Mid-Career Salary 

40 Urban Planning $39,000 $79,900 
41 Advertising $37,800 $77,100 
42 - tie Film Production $37,500 $76,700 
42 - tie Supply Chain Management $50,500 $76,700 
44 - tie Marketing Management $40,700 $76,600 
44 - tie Telecommunications $41,600 $76,600 
44 - tie International Business $42,500 $76,600 
47 Global & International Studies $40,200 $76,500 
48 Microbiology $39,700 $76,200 
49 Occupational Health and Safety $49,600 $76,000 
50 Classics $35,300 $75,900 
51 Architecture $41,900 $75,200 
52 Linguistics $38,300 $74,900 
53 Political Science (PolySci) $40,300 $74,700 
54 Accounting $44,300 $74,500 
55 Marketing & Communications $39,100 $73,900 
56 Environmental Science $39,800 $73,600 
57 American Studies $40,900 $72,800 
58 Philosophy $38,300 $72,600 
59 Biology $39,100 $72,200 
 

A second recent report by the National Association of Colleges and Employers 
(NACE) http://www.naceweb.org/uploadedFiles/NACEWeb/Research/Salary_Survey/Reports/SS_Jan201
3_ExecSummary.pdf  compares starting salaries (shown in the table below) gives broadly the same 
conclusion. It is interesting to see that UFV has representative programs in all categories except 
engineering.  

 Business $53,900  
 Communications $43,717  
 Computer Science $59,221  
 Education $40,668  
 Engineering $61,913  
 Health Sciences $49,196  
 Humanities & Social Sciences $36,988  
 Math & Sciences $42,471  
 Overall $44,455  

More locally this is from SFU's engineering program (not just Mechatronics but all areas) 

SFUs Engineering program from a recent graduating class (survey conducted in 2011): 

 98% of students reported they were satisfied with the program 

http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Rank
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Name
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-StartingMedianPay
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-StartingMedianPay
http://www.payscale.com/college-salary-report-2013/yui-dt0-href-Mid-CareerMedianPay
http://www.naceweb.org/uploadedFiles/NACEWeb/Research/Salary_Survey/Reports/SS_Jan2013_ExecSummary.pdf
http://www.naceweb.org/uploadedFiles/NACEWeb/Research/Salary_Survey/Reports/SS_Jan2013_ExecSummary.pdf
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 86% had a job related to their studies 
 80% would choose the same program again 

4. Earning Potential of BSc, Physics Major Graduates 

Source: http://fas.electra.surrey.sfu.ca/programs/mechatronic_systems_engineering 

As can be seen in the 'payscale' table above, Physics itself comes in at number 11, which is right in the 
middle of the different engineering disciplines.  We believe our physics degrees can bestow greatly 
enhanced job prospects on students by combining them with the engineering physics diploma. However 
as this program is unique, there is no labour market survey can tell us this (yet), but it does seem 
reasonable to those in the field.   

In the NACE report (above) physics is grouped in the natural sciences, but this includes only a small 
number of physics graduates and a large number of graduates in other natural science disciplines so is 
not representative at all. 
 
We conclude that four year engineering programs produce employable graduates.  
 
To conclude this section, since graduates of both two year programs and four year programs have 
excellent job prospects, we have reason to presume that graduates of our two + one year program will 
do very well. 

 
 

http://fas.electra.surrey.sfu.ca/programs/mechatronic_systems_engineering


BC Diploma, Associate Degree, and Certificate Student Outcomes Survey - Quick Report

40 students from this program were asked to complete the survey

98% ● 98% were male, and 3% were female

3% ● the typical age was 26

26

29 students completed the survey

● 100% graduated from the program

Employment

 

20

How many former students are employed? Employed former students were asked:

 How related is your job to the program you took?

 90% employed full-time 30% Very related

52% Somewhat related

 ** employed part-time 11% Not very related

7% Not at all related

0  ** employed hours unknown

 ** unemployed

2  ** not looking for work

 How long did it take you to find your program-related job?  How useful was your program in getting your job?

5% More than 6 months ## Not at all

14% 5 to 6 months ## Not very

33% 3 to 4 months ## Somewhat

14% 1 to 2 months ## Very

33% Less than one month

11  50%

5 * 23%

** **

** **

** **

 

 

Tech. Occs. in Electr. & Electrical Eng. $20

Tech. Occs. in Civil, Mech. & Ind. Eng. $18

# employed 

in this 

program-

related job

% of those 

employed in 

program-

related jobs

NOTE:All percentages are rounded to whole numbers.

Civil, Mech., Elec. & Chemical Engs. **

**

**

* Means that fewer than ten students answered this question.

** Means that results are not shown because not enough students answered this question.

Other Assembly & Related Occupations

Physical Science Professionals

"n/a" means that there were no valid responses to the question.                    

British Columbia Institute of Technology

Top five program-related jobs

The typical hourly wage was $20. 

This report shows data from the 2010, 2011 and 2012 BC Diploma, Associate Degree, and Certificate Student Outcomes Surveys.

1

Program: 7340: Mechatronics and Robotics (DIPL)

Typical 

hourly 

wage

Former Students

0%

0%

32%

68%

Not at all

Not very

Somewhat

Very

30%

52%

11%

7%

Very related

Somewhat related

Not very related

Not at all related

5%

14%

33%

14%

33%

More than 6 months

5 to 6 months

3 to 4 months

1 to 2 months

Less than one 
month
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 How satisfied are you with your education?

69% Very satisfied

31% Satisfied

0% Dissatisfied

0% Very dissatisfied

Level of Difficulty

 Was your main goal for enrolling met?

45%

52%

3%

0%

Further Studies

Of those who took further studies:

* 17% received expected transfer credits

 0% did not receive expected transfer credits

* 33% did not expect transfer credits

3 * 50% did not answer transfer credit questions

Those who took further studies in a related field were asked:

* How well were you prepared for further studies?

40% Very well

60% Somewhat

0% Not very

0% Not at all

Completely

Mostly

Not really

Not at all

BC Diploma, Associate Degree, and Certificate Student Outcomes Survey - Quick Report
Satisfaction

NOTE:All percentages are rounded to whole numbers.

** Means that results are not shown because not enough students answered this question.

* Means that fewer than ten students answered this question.

"n/a" means that there were no valid responses to the question.                    

69%

31%

0%

0%

Very satisfied

Satisfied

Dissatisfied

Very 
dissatisfied

45%

52%

3%

0%

Completely

Mostly

Not really

Not at all

40%

60%

0%

0%

Very well

Somewhat

Not very

Not at all
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BC Diploma, Associate Degree, and Certificate Student Outcomes Survey - Quick Report

64 students from this program were asked to complete the survey

91% ● 91% were male, and 9% were female

9% ● the typical age was 25

25

50 students completed the survey

● 100% graduated from the program

Employment

 

22.85

How many former students are employed? Employed former students were asked:

 How related is your job to the program you took?

 86% employed full-time 55% Very related

27% Somewhat related

 ** employed part-time 9% Not very related

9% Not at all related

0  ** employed hours unknown

 ** unemployed

5  ** not looking for work

 How long did it take you to find your program-related job?  How useful was your program in getting your job?

9% More than 6 months ## Not at all

6% 5 to 6 months ## Not very

12% 3 to 4 months ## Somewhat

39% 1 to 2 months ## Very

33% Less than one month

19  53%

8 * 22%

4 * 11%

** **

** **

 

 

Tech. Occs. in Civil, Mech. & Ind. Eng. $21

Tech. Occs. in Electr. & Electrical Eng. $24

# employed 

in this 

program-

related job

% of those 

employed in 

program-

related jobs

NOTE:All percentages are rounded to whole numbers.

Civil, Mech., Elec. & Chemical Engs. **

**

**

* Means that fewer than ten students answered this question.

** Means that results are not shown because not enough students answered this question.

Computer and Info. Systems Professionals

Tech. Sales Specialists, Wholesale Trade

"n/a" means that there were no valid responses to the question.                    

British Columbia Institute of Technology

Top five program-related jobs

The typical hourly wage was $23. 

This report shows data from the 2010, 2011 and 2012 BC Diploma, Associate Degree, and Certificate Student Outcomes Surveys.

1

Program: 548D: Electrical-Automation/Instrumentation (DIPL)

Typical 

hourly 

wage

Former Students

3%

5%

15%

77%

Not at all

Not very

Somewhat

Very

55%

27%

9%

9%

Very related

Somewhat related

Not very related

Not at all related

9%

6%

12%

39%

33%

More than 6 months

5 to 6 months

3 to 4 months

1 to 2 months

Less than one 
month
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 How satisfied are you with your education?

68% Very satisfied

32% Satisfied

0% Dissatisfied

0% Very dissatisfied

Level of Difficulty

 Was your main goal for enrolling met?

34%

56%

6%

4%

Further Studies

Of those who took further studies:

* 20% received expected transfer credits

* 13% did not receive expected transfer credits

 0% did not expect transfer credits

10  67% did not answer transfer credit questions

Those who took further studies in a related field were asked:

 How well were you prepared for further studies?

60% Very well

40% Somewhat

0% Not very

0% Not at all

Completely

Mostly

Not really

Not at all

BC Diploma, Associate Degree, and Certificate Student Outcomes Survey - Quick Report
Satisfaction

NOTE:All percentages are rounded to whole numbers.

** Means that results are not shown because not enough students answered this question.

* Means that fewer than ten students answered this question.

"n/a" means that there were no valid responses to the question.                    

68%

32%

0%

0%

Very satisfied

Satisfied

Dissatisfied

Very 
dissatisfied

34%

56%

6%

4%

Completely

Mostly

Not really

Not at all

60%

40%

0%

0%

Very well

Somewhat

Not very

Not at all
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Appendix H: 
Student Survey 
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Student Demand 

In fall 2013, we surveyed UFV Domestic Students. Students from UFV Physics 111 were surveyed after 
the Engineering Physics Mechatronics Diploma program was described to them. Please see the survey 
questions and results below: 
 
Survey Questions: 

1. If this program were in place for September 2013, would you sign up for it? 
a. Definitely 
b. Probably 
c. Maybe-not sure  
d. Probably not 
e. Definitely note 

 
2. If you answered a. or b. to Question 1, what would be your primary reason(s) for taking this 

diploma program? (Check all that apply.) 
a. To get a good job as soon as possible 
b. To gain additional practical/employable skills as part of an undergraduate physics (or math) 

degree 
c. To transfer to an engineering degree program at another institution 
d. Other 

 
3. At the moment, what program are you planning to follow here at UFV (Check all that apply) 

a. Engineering transfer in one year 
b. Engineering transfer over two years 
c. Physics 
d. Math 
e. Other 

 
4. Do you have any additional comments or thoughts or questions for us? 

Summary Survey Results:  
 
Question 1: If the program were in place for September 2013 would you sign up for it? 

Definitely 20 
Probably 49 
Not Sure 36 
Probably not 37 
Definitely not 19 
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Question 2: Why would you sign up 
 

Job ASAP 46 
Practical Skills 37 
Transfer to Engineering 
Elsewhere 

29 

 
 
Question 3: At the moment, what are you planning to follow at UFV? 

Engineering Transfer in One Year 16 
Engineering Transfer in Two Years 46 
Physics 30 
Math 27 
Other 0 
 



 
 
 
 

SBC MEMORANDUM 
 

SBC Chair: 
Phone:  

 
SBC Assistant: 

Phone: 

Jackie Hogan 
4676 
 
Kasey Merritt 
4526 

 
TO: Dr. E. Davis, APPC Chair 

FROM: Jackie Hogan, Senate Budget Committee Chair  

DATE: October 24, 2013 

RE: Engineering Physics Diploma in Mechatronics Program 

 

At its October 24, 2013 meeting, the Senate Budget Committee reviewed the Engineering 
Physics Diploma in Mechatronics Program proposal and confirms the cost of implementation is 
adequately reflected in the analysis given the International Education enrolment assumptions. 



       MEMO 
 

 

 

To: Kasey Merritt, Senate Budget Committee (SBC) 

From: Tim Cooper, (Chair, Engineering Physics: Mechatronics Program Working Group) 

Date: October 18th 2013 

Re: Engineering Physics: Mechatronics Diploma – New Program 

Please accept the attached Budget Analysis (Template A), Program Costing (Template B), and 
calendar copy for the proposed Engineering Physics: Mechatronics Diploma program. The program 
has been through campus-wide consultation and was approved by Science Curriculum Committee 
(September 21st 2013) and Science Faculty Council (October 4th 2013) and has been sent to UEC for 
review. 
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UFV SENATE BUDGET COMMITTEE 
Budget Analysis 

Part A – Budget & Resources Review 

 

Program Title:   _______ Engineering Physics Diploma in Mechatronics_____                               

Originating Faculty(s) & Department(s):   ________Physics____________  

Contact Person:   ______________Tim Cooper________________    

 

1) Provide the program outline of the required new and existing courses by semester; include 
details of course credits, contact hours and class size restrictions. 

 
The Mechatronics Diploma will require in total 62-64 credits completed over 2 years (4 semesters), 
including COMP 152 and ENGR 151. An intake of 18 students (9 domestic and 9 international) is 
expected initially because of restrictions on lab space. The goal is to expand the student intake to 
24, contingent on the addition of a 24-seat laboratory.  
 
The table below indicates the courses students will take as they progress through the program, 
along with their credit value, contact hours, class size maximum, and the seats needed for the 
program. 
 
Note: In the following list of courses, ENPH indicates the new designation of “engineering physics”. 

Course 
Number 

Course Title Credit Value Contact 
Hours 

Class size 
max 

COMP 152 Introduction to 
Structured 
Programming 

4 credits 60 hrs. 36 

ENGR 151 Computer-Aided 
Engineering Graphics 

4 credits 60 hrs. 36 
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First Semester (Fall): (12 credits) 

Course 
Number 

Course Title Credit Value Contact 
Hours 

Class size 
max  

MATH 211 Calculus III  3 credits 45 hrs. 36 
PHYS 221 Intermediate 

Mechanics 
4 credits 120 hrs. 24 

PHYS 231 Introduction to 
Thermodynamics 

3 credits 75 hrs. 36 

PHYS 232 Experimental 
Methods in Physics 

2 credits 45 hrs. 24 

 
Second Semester (Winter): (13-14 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

PHYS 381 Mathematical 
Physics 

3 credits 75 hrs. 24 

ENGR 210 
(new course) 

Circuit Analysis 3 credits 75 hrs. 24 

ENPH 310 
(new course) 

Electronics I 4 credits 75 hrs. 18/24* 

ELECTIVE Elective I (see table 
below) 

3-4 
credits 

  

 
*the maximum would increase to 24 once a new, larger lab is available 
 
Summer Semester (1 credit) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENGR 100 
(new 
course 
offered by 
a Trades 
faculty) 

Production in Practice 1 credit 30 hrs. 18** (this 
is based on 
the 
maximum 
allowed in 
the 
machine 
shop) 

 
**two sections might need to be offered for an intake of 24; in addition to the Mechatronics 
program students, other science students might be interested in this course 
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Third Semester(Fall): (14 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENPH 320 
(new 
course) 

Electronics II 4 credits 75 hrs. 18/24* 

ENGR 330 
(new 
course) 

Automatic Control 
Systems 

4 credits 75 hrs. 18/24* 

PHYS 392/ 
ENPH 360 

Interfacing with 
Virtual 
Instrumentation 

3 credits 60 hrs. 18/24* 

ELECTIVE Elective II (see table 
below) 

3 credits   

 
*the maximum would increase to 24 once a new, larger lab is available  

 
Fourth Semester (Winter): (14-15 credits) 

Course 
Number 

Course Title Credit 
Value 

Contact Hours Class size 
max 

ENGR 340 
(new 
course) 

Micro Processors and 
Embedded Systems  

4 credits 75 hrs. 18/24* 

ENGR 350 
(new 
course) 

Sensors and 
Actuators  

4 credits 75 hrs. 18/24* 

ENGR 390 Mechatronics Project  3 credits 75 hrs. 18/24* 
ELECTIVE Elective III (see table 

below) 
3-4 
credits 

  

*the maximum would increase to 24 once a new, larger lab is available 
 

Electives (All existing)  
Students must choose 3 courses from the following table. No more than one course per line of the table. 

MATH 152 Linear Algebra 
for Engineering (4) Max 36 
60 hrs. 

MATH 221 Linear Algebra(3) Max 36-45 hrs.  

PHYS 225 Waves (3) Max 24 75 hrs. 

CMNS 155 Intro. to 
Workplace and Academic 
Communication (3) Max 

Any CMNS course numbered 
above 235(3) 

Max 26 45 hrs. 

ENGL 105 Academic Writing(3) 

Max 23 45 hrs. 



Program Evaluation – Budgets & Resources Page 4 
 

25 45 Hrs. 

PHYS 402 Optics (3) Max 24 75 hrs. 

PHYS 382 (Advanced Laboratory) (3) Max 24 45 hrs. 

MATH 255 (Ordinary Differential Equations) (3) 

Max 36  45 hrs. 

 

2) a. Describe the space and equipment needs for the program (classrooms, computer labs, special 
software, and other equipment). b. If the resources are not currently available, describe in detail 
what additional resources are needed, and what they will cost. 
  
We can offer the program with a 18-student intake only due to the size of our current upper-level 
lab. Offering the program in this way we'd also have to send approximately eight of our courses out 
of the existing upper level lab room that will be reserved for mechatronics courses into general 
classrooms. We would there need extra access to general classrooms for about 8 courses.  
A specialised Physics laboratory classroom with seating capacity of 24 would serve all the 
mechatronics courses and allow for an increase in intake from 18 to 24.  
 
Equipment start-up costs are estimated at least $140,000 (for 24 students); we hope to find a donor 
to cover this one-time expense.  
 
Existing physics capital and supplies budget will accommodate ongoing expenses 

 
3) a. Does the program require additional faculty and staff (include support courses, more frequent 

offerings of existing courses, technical help, program administration, advising)? b. what effect 
will the program have on existing faculty and staff? 
 
The program will require at least one new B faculty, and 5.5 sections of sessional instructors; or 2 B 
faculty; or 1.5 B faculty members and 1.5 sections of sessional instructors.  
 
The full time B hire should have a P.Eng and also a PhD in a mechatronics, electrical engineering or 
a closely related field.  
 
A program co-ordinator will be needed, and based on the model of the existing engineering transfer 
program, a $2000 stipend for ongoing maintenance is proposed.  
 

4) What effect will this program have on domestic FTE at UFV?  Are new FTE expected to be 
generated or will the program be an alternate choice to existing domestic students? 
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We estimate that most of the domestic students are existing students that will be taking the 
program as a ladder from their first year science or Engineering Transfer program to a possible 
Physics Major, and would be taking most of the non-ENGR/ENPH courses anyway.  
 
There may be some displacement of existing domestic students by international students (up to the 
maximum number of international students admitted in the program), but the net change in FTE 
would be about 3.4 additional domestic FTEs. 
 
The Department Head of Physics has confirmed that PHYS 221, 232, 231 and 381 will not be 
negatively affected by, indeed will benefit from, the addition of international Mechatronics diploma 
students.     
 
Consultation with the Department of Mathematics & Statistics is ongoing regarding the effect on 
MATH 152. 
 

5) What is the expected demand for the program by both domestic and international students 
(initial demand and ongoing)? 
 
Our surveys suggest at least 60 domestic per year, and international education has estimated about 
25 international students per year. This should be steady-state. 
 
The local demand was estimated by polling our existing students. However high-school graduates 
looking for this type of program would not have come to UFV in the first place so are not counted in 
the 60. 
 

6) What is the tuition rate for the program and how does it compare with other institutions offering 
similar programs? 
 
Tuition for international students is $7,475 per semester. International students who have not 
taken COMP 152 and/or ENGR 151 will be charged on a per credit basis. 
 
Tuition for domestic students is at the standard rate for UFV students. 
 
The 2-year BCIT’s Diploma in Mechatronics and Robotics charges the following fees: 
Tuition/semester (including student association, health & dental & other fees): $2,820.39 
Total 2-year Program Fee: $11,281.56 
Books and Supplies (general estimated cost): Level 1: $800, Level 2: $650, Level 3: $600, Level 4: 
$250 
 
See BCIT’s website for breakdown of all tuition fees by program and by program type (full-time, 
part-time, degree, apprenticeship training, and international):http://www.bcit.ca/admission/fees/  
 

http://www.bcit.ca/admission/fees/
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7) How cost effective is the program?  How does it use resources effectively? 

The program is anticipated to generate a small surplus. 

8) Other comments? 
 
After business, engineering programs are the second most popular programs for attracting 
international students. We believe our rates are fair and our way of balancing the need for 
international monies with the need of our local students (9 of each) is reasonable. 
 
 



UNIVERSITY of the FRASER VALLEY

Engineering Physics Diploma in Mechatronics

Budget Analysis Template ‐ Program Costing

Intake Size:

Domestic Students 9 9

International Students 9 9

Revenues: Rate

Domestic Tuition 134.00      /cr 12,060        39,798         

International Tuition 553.70      /cr 124,583      269,098       

Loss of Displaced Dom Tuition (134.00)    /cr (18,090)       (25,326)        

Total Revenues: 118,553      283,570       

Expenditures:

Salary Costs:

F/T Faculty 85,000      /FTE 56,667        1 FTE 8mo 85,000          1 FTE

Coord Stipend 2,000        2,000           2,000            

New Sessional Sections 6,244        /Sect Wt (18,732)       ‐3 Sect Wt 20,793          3.33 Sect Wt

Benefits 20.00% 7,987           21,559         

47,922        129,351       

Other Expenses:

Supplies 10 540              1,800            

Travel ‐               ‐                

Photocopy 5 270              900               

Miscellaneous 10 540              1,800            

Total Expenditures: 49,272        133,851       

Revenues Net of Direct Costs: 69,281        149,719       

Institutional Overhead:

Instituitional Support (Dom) 40% (2,412)         5,789            

Instituitional Support (Intl) 52% 64,783        139,931       

Net Surplus/(Deficit) Faculty Allocation: 6,910          3,999           

Domestic FTE Change (1.5)                 3.5                   

Course Details: Number New Courses Offered by Year:

Courses: CR Dom Enrol Intl Enrol

Addtl 

Sect Wt Addtl Sect

Max Dom 

Stds Displ  Addtl Sect

Max Dom Stds 

Displ 

Co‐Req COMP 152 4 9                9 1.00    

Co‐Req ENGR 151 4 9                9 1.75    

Term 1 PHYS 221 4 9                9 1.75     9                    9                     

Term 1 PHYS 232 2 9                9 1.00     9                    9                     

Term 1 PHYS 231 3 9                9 1.00     9                    9                     

Term 1 MATH 211 3 9                9 1.00     9                    9                     

Term 2 PHYS 381 3 9                9 1.00     9                    9                     

Term 2 ENGR 210 ‐ NEW 3 9                9 1.00     1                  1                   

Term 2 ENPH 310 ‐ NEW 4 9                9 1.00     1                  1                   

Term 2 Elective ‐ NEW 3 9                9 1.00     1                  1                   

Term 3 ENGR 100 ‐ NEW 1 9                9 0.33     1                   

Year 1 Year 2

Page 1



Term 4 ENPH 320 ‐ NEW 4 9                9 1.00     1                   

Term 4 ENGR 330 ‐ NEW 4 9                9 1.00     1                   

Term 4 PHYS 392 ‐ NEW 3 9                9 1.00     1                   

Term 4 Elective  3 9                9 1.00     9                     

Term 5 ENGR 350 ‐ NEW 4 9                9 1.00     1                   

Term 5 ENGR 340 ‐ NEW 4 9                9 1.00     1                   

Term 5 PHYS 390 ‐ NEW 3 9                9 1.00     1                   

Term 5 Elective  3 9                9 1.00     9                     

Total Program 62 19.83  3 45 10 63

Notes:

‐The courses identified as "NEW" would be the only additional sections offered over what is currently offered

‐The international students included in the cohort would be displacing some domestic students from the courses that are currently offered.  

Max displacement would be 9, however, there is capacity in many of the existing courses

‐It is expected that there is sufficient demand from students who have already completed the Pre & Co‐Requisits, that additional section 

offerings are not required

‐Domesitc tuition is only recognized for the "NEW" additional sections offered

Page 2
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Program Outline for Draft Calendar Copy 

 

1. Faculty and department of program. Science, Physics 

2. Website (department, or program-specific if applicable) N/A 

3. Program title/credential Engineering Physics Diploma in Mechatronics 

4. Associated degree program (for major, minor, or extended minor only) N/A 

5. Program introduction/calendar description (brief description, usually 1-3 paragraphs) 

 
This is a 2 year diploma program in Engineering Physics, specializing in Mechatronics.  
Entrance to the program is for students who have completed MATH 111, PHYS 111, PHYS 111 and 
PHYS 112. 
 
The program itself contains 62 credits. The program is designed for students to go directly to the 
workplace, but also to ladder the diploma up to a UFV Physics Major Degree or even to complete an 
engineering degree at another institution. 

 

6. Entrance requirements 

Admission to the program will be for September each year. Applications can be submitted starting in 
October of the previous year. Students are assumed to take four courses per semester for the four 
semesters of the diploma.  

  
Students must have a minimum of a B in PHYS 112. Students must have a minimum of a B- in MATH 
112. Students are also required to meet at least one of the pre-requisites for ENGL 105. Students 
must have at least a cumulative GPA of 2.0 on all completed UFV courses at the time of application 
to the diploma. 

 

7. When to apply (either specific intake or continuous application, if applicable) 

Applications are accepted for entrance to Fall and Winter semesters. For application deadlines, see 
specific intake application process in the Admissions section of the UFV Academic Calendar.      
 

8. How to apply 
 
Applications can be submitted online or downloaded at ufv.ca/admissions/admissions/apply. 
Applications may also be submitted by mail, or in person. The post-marked date is recorded for 
applications received by mail, and the date received is recorded for online and in-person 
applications. However, the official application date is not recorded until all the application is 
complete.  

 

9. Basis for admission decision  

Entry is competitive. Students with the highest GPAs based on Math 111, Math 112, PHYS 111 and 
PHYS 112 at the end of April will have the first offers to enter the program.  

http://www.ufv.ca/calendar/2013_14/General/Admissions.htm
http://www.ufv.ca/admissions/admissions/apply/
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International students, who do not have the stated pre-requisite courses, will be considered for 
admission if suitability is determined by the Department Head in consultation with the Office of the 
Registrar. All students must meet the continuance level for the program. 
 
Qualified students that are not admitted will be recorded on a wait list. When a seat is offered to a 
student, that student must accept the offer in a timely fashion or that seat will be offered to the 
next student on the waitlist. 
 
If a student has already completed courses from the diploma prior to being accepted to the diploma, 
the Engineering Physics Diploma Committee (EPDC) will decide if this student should be accepted to 
the program (creating unfilled reserved seats in some courses) or if the student should be delegated 
to a wait list. Effective use of university resources can be a factor in the committee’s decision. 
 

10. Fees and additional costs (a link to the general fees section of the calendar will be included; specify 
additional costs such as materials, fieldtrips, studio supplies, textbook costs, uniforms, software, etc.) 

 
International students will pay $7475 for four each of four semesters. Domestic students will pay 
the standard rate. 
 

11. Program duration and total number of credits  

Duration of the program is 2 years; however students meeting the program requirements over a 
longer time period will be allowed to graduate too. 

 

12. Location (if applicable) 

All courses are on the Abbotsford campus except ENGR 100 which is at the Chilliwack Campus. 
 

13. Program outline (courses to be completed) 

Engineering Physics, Mechatronics Diploma requirements (Note: ENPH indicates engineering physics):  
 

Course Number Course Title Credit Value 
COMP 152 Introduction to Structured Programming 4 credits 
ENGR 151 Computer-Aided Engineering Graphics 4 credits 
Note: We recommend students take these courses before the start of the 
program. 

 
First Semester (Fall): (12 credits) 
Course Number Course Title Credit Value 
MATH 211 Calculus III  3 credits 
PHYS 221* Intermediate Mechanics 4 credits 
PHYS 231 Introduction to Thermodynamics 3 credits 
PHYS 232 Experimental Methods in Physics 2 credits 

 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/COMP/COMP152-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH211-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS221-20060526.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS231-20060526-Interim.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS232-20120523.pdf
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Second Semester (Winter): (13-14 credits) 
Course Number Course Title Credit Value 
PHYS 381 Mathematical Physics 3 credits 
ENGR 210 Circuit Analysis 3 credits 
ENPH 310 Electronics I 4 credits 
ELECTIVE** Elective I 3-4 credits 

 
Summer Semester: (1 credit) 
Course Number Course Title Credit Value 
ENGR 100 Production in Practice 1 credit 

 
Third Semester (Fall): (14 credits) 
Course Number Course Title Credit Value 
ENPH 320 Electronics II 4 credits 
ENGR 330 Automatic Control Systems 4 credits 
PHYS 392  
or 
ENPH 360 

Interfacing with Virtual Instrumentation 3 credits 

ELECTIVE** Elective II 3 credits 
 

Fourth Semester (Winter): (14-15 credits) 
Course Number Course Title Credit Value 
ENGR 340 Micro Processors and Embedded Systems  4 credits 
ENGR 350 Sensors and Actuators  4 credits 
ENGR 390 Mechatronics Project  3 credits 
ELECTIVE** Elective III 3-4 credits 

 
Elective Options: Students must choose 3 elective courses from the following 
table. No more than one course per row in the  table. 
Course Number Course Title Credit Value 
MATH 152 Linear Algebra for Engineering  4 credits 
or 
MATH 221 Linear Algebra 3 credits 
PHYS 225 Waves and Introductory Optics 3 credits 
CMNS 155 
or 

Intro to Workplace and Academic 
Communication  

3 credits 

CMNS 235 + Any CMNS course numbered above 235 3 credits 
or  
ENGL 105 Academic Writing 3 credits 
PHYS 402 Advanced Optics 4 credits 
PHYS 382 Modern Physics Laboratory I 3 credits 
Math 255 Ordinary Differential Equations 3 credits 

 
TOTAL PROGRAM CREDITS 62-64 credits 

 

 

http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS381-20060526.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS392-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH152-20050128.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH221-20120302.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS225-20120622.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/CMNS/CMNS155-20120203.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/ENGL/ENGL105-20130426.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/PHYS/PHYS382-20100226.pdf
http://www.ufv.ca/calendar/CourseOutlines/PDFs/MATH/MATH255-20120302.pdf
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14. Specializations or options of the program (if applicable)  

N/A 

15. Program regulations (standard policies apply unless superseded by program-specific regulations) 

a. Continuance and probation 
 
Continuance will be based primarily on a student’s performance from the time they start the 
program until the end; as a result, continuance GPA requirements will be computed only on the 
courses taken from start of the program plus program-specific courses taken prior to the entry to 
the program; other courses previously taken will not count for or against the student. 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all program courses. 
 
To remain in the program, a student must maintain a minimum GPA of 2.0 in all courses taken from 
the time of admission to the program.  
 
(Note that the above two calculations are the same if a student has not taken any program-specific 
courses prior to starting the program and does not take any additional courses outside the program 
while working on the diploma.) 
 
If a student drops below the minimum GPA they will have one semester to rectify the problem. The 
EPDC may grant exceptions under extenuating circumstances.  

b. Course repetition  

No course in the program can be taken more than twice. 
 

c. Readmission 

Re-admission to the program is not guaranteed. Space must be available in the courses the student 
needs. The committee may choose to re-admit a student who has achieved a semester GPA of at 
least 2.0 in a semester in which he took at least 9 credits of courses 
 

d. Residency  

In addition to the standard UFV residency requirements, students must complete 7 of the named 
Physics or Engineering Diploma Courses at UFV. 
 

e. Graduation requirements 

The student must complete all required courses and required number of electives as specified by 
the program. The student must maintain a minimum GPA of 2.0 computed on all the program 
courses. 

 
The committee may override specific course requirements if they deem another course can be 
substituted for the course a student is missing. If the student has completed the required courses 
but with a GPA below 2.0, the committee can allow a student to graduate by requiring additional 
course(s) at a performance level determined by the committee.  (Specifically, this means a student 
missing a course may be able to take a Directed Studies course or other designated course to meet 
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the program requirements even if there is no room in the existing program course.) 
  

It is possible for a student to take all courses in the program without being admitted to the program 
if seats reserved for diploma students were released for general admission and taken by the 
student. It is also possible that a student who failed to meet continuance requirements could 
complete the courses without meeting the re-admission requirements. In these cases the 
committee would determine if the student has successfully completed the graduation requirements 
as described above and recommend the student for graduation. 
 
f. Maximum length of time to complete program 

The diploma is designed to be completed in two years, and if a student is unable to complete in that 
time frame there is no guarantee that there will be space in the needed courses. All courses are to 
be completed within five years of the start of the program. 
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