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2. General Objectives of the Program  
 

2.1 Provide a brief description of the general objectives of the program. 
 
The graduate program in Mechanical Engineering is focused on excellence in learning and professional 
development for students. This program aims not only to advance students’ knowledge and expertise beyond 
Bachelor’s level in the field of Mechanical Engineering, but also to enable and foster their independent 
research skills, creative activities and entrepreneurship skills. In addition to the focus placed on original 
research, students will be provided with opportunities for professional development through engaging in 
complementary education and training in areas such as law, business, ethics, technical writing, and 
communication. As such, the objectives of the graduate program are designed so that by the time of 
graduation, the M.A.Sc. students will obtain and demonstrate the skills and abilities below: 

(i) Acquisition of advanced knowledge through classroom learning in conventional and specialized subjects 
of Mechanical Engineering and related fields 

(ii) Ability for graduates to independently conduct research and creative activities with guidance, resulting in 
contributions to the body of knowledge of their chosen fields 

(iii) Diversification of knowledge and experience beyond the immediate research field by engaging in 
complementary education and training in areas such as teaching/mentoring and commercialization as 
well as public outreach activities 

(iv) Effective delivery and communication of scholarly findings with professionals and society at large in 
various forms, such as oral presentations (e.g. conferences and industrial forums) and disseminations 
(e.g. scholarly journals, patents and mass media outlets) 

(v) Commitment to implementation of professional and ethical standards as well as sustainable practices 
related to research and professional activities 

Similarly, the Ph.D. students will obtain and demonstrate the following skills and abilities: 
(i) Acquisition of advanced knowledge through classroom learning in conventional and specialized subjects 

of Mechanical Engineering and related fields 
(ii) Ability for doctoral (Ph.D.) graduates to conduct research independently through defining, planning and 

solving of scientific problems to lead and advance knowledge in their field of specialization. Research 
outcomes should lead to creativity and competence at an international level 

(iii) Diversification of knowledge and experience beyond the immediate research field by engaging in 
complementary education and training in areas such as teaching/mentoring and commercialization as 
well as public outreach activities 

(iv) Effective delivery and communication of scholarly findings with professionals and society at large in 
various forms, such as oral presentations (e.g. conferences and industrial forums) and disseminations 
(e.g. scholarly journals, patents and mass media outlets) 

(v) Commitment to implementation of professional and ethical standards as well as sustainable practices 
related to research and professional activities 

 
 
2.2 Describe how the general objectives of the program align with University and Faculty missions and 
academic plans. 
 
Since York University’s establishment in 1959, engineering programs were envisioned. More than a decade 
ago, the vision of engineering programs was initiated at York University with the School of Engineering 
established within the then Faculty of Science and Engineering in 2001 along with the Canadian Engineering 
Accreditation Board (CEAB) accreditation of its 3 engineering programs in the last decade. The recent 
establishment of the new Lassonde School of Engineering, since May 1, 2013, represents the second 
expansion plan for engineering at the university. Consistent with engineering planning document, the 
establishment of the graduate program in Mechanical Engineering will represent an important component for 
the engineering expansion at York University.  
 
The 2010-2015 University Academic Plan (UAP) explicitly commits to the diversification of academic activities 
in line with creating a more comprehensive university, including teaching and research in the area of 
engineering. It also states that in order to achieve this objective, establishment of new programs in engineering 
is needed. Furthermore, the 2013-2018 York University Strategic Research Plan (YUSRP) also emphasizes 
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the significance of engineering research. One of the primary goals highlighted in YUSRP is research 
intensification. In particular, the university will establish new and expanded research programs, which push 
exploration of smart technologies for a green environment and healthier lives, and enhance public safety and 
security, to complement the existing research foci in space and climate sciences, computation and connective 
media technologies. YUSRP also envisions that “the expansion of engineering and applied science research 
will see York University reaches the first tier for innovation in these areas within five years.” This proposed 
program forms one component of the second wave of expansion in engineering program offerings to include 
the major engineering disciplines, including Mechanical Engineering.  
 
Mechanical Engineering is a diverse discipline that applies knowledge of design, manufacturing, as well as 
engineering and material sciences to advance the well-being of humankind. It derives its breadth in 
mechanical systems, sustainability, energy, health and biomedical devices, infrastructure, etc.  In light of this, 
this proposed graduate program will allow York University to achieve its academic and strategic research plans 
for the expansion of engineering, and creating a more comprehensive University. It aims to satisfy the mission 
of York University to achieve excellence in research and teaching in applied and professional fields, as well as 
to prepare graduate students in their future careers through engaging them in complementary education and 
training in areas beyond their research. These will be done through (i) delivery of advanced knowledge through 
classroom learning experiences, (ii) training of Master’s and Doctoral students’ independent research skills to 
conduct research and creative activities, and (iii) development of graduate students’ skills in complementary 
areas. 
 
By training graduate students and support research activities in cutting-edge pioneering research in emerging 
fields, such as micro-systems, advanced manufacturing and materials, bio-systems, and energy systems, etc., 
the program will fulfill the stated commitments “to paving the way to an expanded Engineering program” as 
stipulated in 2010-2015 UAP. The program’s objectives to train students to conduct creative and competent 
research at an international level and to possess professional and ethical standards as well as sustainable 
practices align with YUSRP’s vision of “facilitating the scientific and technological breakthroughs for the 21st 
century to meet the challenges of environmental sustainability, the prevention and treatment of disease, and 
the development of new materials and devices to make Canadian products competitive in the global 
marketplace”. With the first stream of Mechanical Engineering undergraduate program that started in Fall 
2014, the development of the graduate program will also fulfill the needs for graduate students to support the 
undergraduate program through teaching assistantships. Therefore, the delivery of the proposed Mechanical 
Engineering graduate program is essential for the Department of Mechanical Engineering, the Lassonde 
School of Engineering, and  York University.  
 
In summary, the general objectives of the program are consistent with the Lassonde School of Engineering’s 
commitment to expose students to a rich research culture and provide opportunities for them to participate in 
research as part of their studies. It will also aspire to train graduate students to gain experiences and to 
recognize important areas beyond the core of their research disciplines. Examples of key complementary 
areas include: (i) engineering pedagogy; (ii) technology transfer, commercialization, and related matters; (iii) 
legal aspects; (iv) communications; and (v) ethical, societal, and safety obligations, etc. These will provide 
additional assets for graduate students to succeed in their future career paths, either in academia or industry.  
Through this entrepreneurship bend in the program, it is expected that the graduate students will themselves 
create new enterprises and they will be “job creators” rather than “job seekers”, which will eventually help the 
Province economy and will make Canada globally competitive.   
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4.3 For undergraduate programs, comment on the anticipated class sizes. For graduate programs, comment 
on how the course offerings will ensure that each graduate student in the program will take a minimum of two-
thirds of the course requirements from among graduate level courses.  
 
The proposed graduate program, as described in Sections 4.1.1, 4.1.2 and 4.1.3, only allows graduate level 
courses or integrated courses (if available; maximum one integrated course) to be taken as part of their degree 
requirements. However, if recommended by the supervisory committee, a graduate student may need to take 
undergraduate courses, which will not be credited towards the graduate degree requirements for M.A.Sc. and 
Ph.D. degrees in Mechanical Engineering. 
  
 
4.4 As an appendix, provide a copy of the program requirements as they will appear in the Undergraduate 
Calendar or Graduate Calendar, as appropriate. 

 
The program requirements are provided in Appendix F. See Appendices A, B, C, and D for all the required 
courses and other activities that students must complete to graduate. 

 

5. Program Structure, Learning Outcomes & Assessment 
 
The intent of this section is to provide reviewers with an understanding of the knowledge, methodologies, and 
skills students will have acquired by the time they complete the program (i.e. the program learning outcomes), 
including the appropriateness of the program learning outcomes and how they will be supported and 
demonstrated. With that in mind, and with explicit reference to the relevant degree level expectations, it would be 
useful to focus on what students in the program will know and/or be able to do by the end of a defined period of 
time and how that knowledge, methodology and/or skill will be supported and demonstrated. 

 
 
 
5.1 Provide a detailed description of the program learning outcomes and indicate how the program learning 
outcomes are appropriate and align with the relevant degree level expectations.  
 
Ontario Universities Council on Quality Assurance provides approval for the existing and new graduate 
programs in Ontario based on the use of Graduate Degree Level Expectations (GDLEs) that are developed by 
the Ontario Council on Graduate Studies (OCGS). Accordingly, graduates with M.A.Sc. and PhD degrees are 
expected to demonstrate the general DLEs listed below but at appropriate competency levels.  
 

1- Depth and Breadth of Knowledge 
2- Research and Scholarship 
3- Level of Application of Knowledge 
4- Professional Capacity / Autonomy 
5- Level of Communication Skills 
6- Awareness of Limits of Knowledge 

 
The proposed graduate program in Mechanical Engineering at York University encompasses a wide variety of 
theoretical, applied and complementary studies and activities with program-level learning outcomes that are 
designed for training of students with the abovementioned GDLEs. These learning outcomes (Tables 5.1.1 for 
M.A.Sc. and 5.1.2 for PhD graduates) have been developed by the existing faculty members of the department 
who are experts in various core and interdisciplinary areas of Mechanical Engineering. Graduated students 
from this program will acquire theoretical knowledge in fundamental (e.g. solid and fluid mechanics, dynamics 
and control, mechanical design and thermofluids) and applied (e.g. microsystems, advanced materials and 
biomechanics, energy) areas of Mechanical Engineering, learn how to conduct independent and creative 
research and to disseminate/communicate scientific results in their specialized fields, diversify their expertise 
and experiences beyond their immediate research fields by being introduced to complementary studies in 
business, law and education, and commit to implementation of professional and ethical standards in their future 
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endeavors. In Tables 5.1.1 and 5.1.2, it is clearly shown how the design of the program, which is based on the 
guidelines provided by the Ontario Council of Academic Vice-Presidents, captures the University Graduate 
Degree Level Expectations for M.A.Sc. and PhD students. 
 
 
Table 5.1.1 Mechanical Engineering M.A.Sc. Graduate Program Learning Outcomes 

Degree Level 
Expectation 

Program Learning Outcome 
 
 
By the end of this program, the graduated M.A.Sc. students will be able to:  

Program 
Activities 
that Fulfill 
Learning 
Outcome  

1- Depth and 
Breadth of 
Knowledge 

- Critically assess a complex problem with opposing and conflicting 
positions 
- Systematically review, analyze, assimilate and interpret a body of 
scientific literature and innovations in discipline area 
- Ability to apply mathematics, science and engineering principles 

MECH 6101 
to 6501 
MECH 6000 
MECH 9001 

2- Research 
and 
Scholarship 

- Evaluate techniques of research and inquiry  
- Apply appropriate techniques of research and inquiry to create and 
interpret knowledge in the discipline 
- Critique current research and scholarship in the area of professional 
competence 
- Analyze complex issues and judgments in the field using established 
principles and techniques 
- Design a method of inquiry to explore a research question in the field 

MECH 6000 
MECH 9001 

3- Level of 
Application of 
Knowledge 

- Critically assess complex problems from the stakeholders viewpoint 
- Extrapolate limitations of experimental method and propose revised 
methodology for future research 
- Apply and validate innovations and discoveries in the lab or real world 
settings in more efficient and effective ways 
- Ability to identify, formulate and solve engineering problems 

MECH 6000 
MECH 9001 
 

4- Professional 
Capacity / 
Autonomy 

- Create design solutions that take ethical, social, environmental, legal and 
regulatory influences into account 
- Predict potential economic, societal, environmental, health, and/or safety 
risks and benefits of performing a particular engineering task and propose 
alternative designs to mitigate risks 
- Integrate professional, social, and environmental considerations into 
decision analyses 
- Design research projects that take ethical, social, environmental, legal 
and regulatory influences into account 
- Comply with relevant laws, regulations, intellectual property guidelines 
and contractual obligations and follow best practices in conceptualizing 
research design projects 
- Develop concise and coherent reports/academic papers and design 
documents that reflect critical analysis and synthesis of research 

MECH 9001 
ENG 6000 
ENG 6001 
ENG 6002 
ENTR 6xxx 
EDUC 5414 
 

5- Level of 
Communication 
Skills 

- Construct a credible argument and design appropriate formats to convey 
position 
- Critically evaluate reports, design documents and academic papers and 
present findings to justify one's position 
- Present material in a coherent and organized form, using an appropriate 
combination of media, to a variety of audiences 

MECH 9001 
ENG 6002 
MECH 6000 
MECH 6101 
to 6501 

6- Awareness 
of Limits of 
Knowledge 

- Justify the strength and limitations of identified research solutions and 
propose questions and methods for future research 

MECH 9001 
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Table 5.1.2 Mechanical Engineering PhD Graduate Program Learning Outcomes 
Degree Level 
Expectation 

Program Learning Outcome 
 
 
By the end of this program, the graduated PhD student will be able to: 

Program 
Activities to 
Fulfill 
Learning 
Outcome  

1- Depth and 
Breadth of 
Knowledge 

- Critically assess a complex problem with opposing and conflicting positions 
- Systematically review, analyze, assimilate and interpret a body of scientific 
literature and innovations in a number of fields outside ones area of research 
but pertinent to the research being undertaken 
- Identify gaps in the literature and opportunities for new research to address 
shortcomings in the field 
- Ability to apply mathematics, science and engineering principles 

MECH 6101 
to 6501 
 
MECH 6000 
 
MECH 9002 

2- Research 
and 
Scholarship 

- Identify novel and significant open research questions 
- Design research projects to investigate a research question which addresses a 
gap in the field/discipline 
- Define and defend a research method and analyses that will achieve the 
research goals 
- Revise research design and methodology to account for limitations of the 
original design 
- Speculate how the proposed research will address a gap in the field 
- Speculate how applications of findings would impact the broader body of 
knowledge and disciplines 
- Strategize how to address unforeseen outcomes of research by developing a 
new method of research in the field 
- Formulate possible modes of solving a research question and decide upon 
appropriate method by comparing and contrasting complex issues in a 
specialized field 
- Critically analyze ideas and data presented at conferences by others and 
participate in a peer review process 

MECH 6000 
MECH 9002 

3- Level of 
Application of 
Knowledge 

- implement research experimentation independently without supervision 
- Conduct  independent research appreciating limitations of one's knowledge 
and seeking support and advice when warranted 
- Identify and design new tools to assist with experimentation 
- Ability to identify, formulate and solve engineering problems 

MECH 9002 

4- Professional 
Capacity / 
Autonomy 

- Accept responsibility for one’s research 
- Evaluate multidimensional appropriateness of possible courses of action in 
research experimentation and make autonomous decisions in ways to move 
forward 
- Evaluate individual progress towards meeting program requirements and 
timelines 
- Before engaging in academic debate evaluate literature to remain up-to-date 
on findings in the field 
- Evaluate how ethical, social, environmental, legal and regulatory influences 
may affect the discipline of one's research differently than other fields of 
research 
- Evaluate how non-compliance with relevant laws, regulations, intellectual 
property guidelines and contractual obligations may create risks in managing 
one's research 
- Analyze the critical debates within ones field and more broadly within related 
fields and predict/identify possible implications of one’s research outcomes 

MECH 9002 
ENG 6000 
ENG 6001 
ENG 6002 
ENTR 6xxx 
EDUC 5414 
 

5- Level of 
Communication 
Skills 

- Present material in a coherent and organized form in a public setting, using an 
appropriate combination of media, to a variety of audiences 
- Listen carefully and gather feedback and opinions 
- Debate one's research position in an open forum 
- Present research findings or proposal of design at an academic conference 

MECH 9002 
ENG 6002 
MECH 6000 
MECH 6101 
to 6501 

6- Awareness 
of Limits of 
Knowledge 

- Explain how research findings affect multidisciplinary lines between various 
research fields and disciplines 
- Identify how assumptions of one's research may be understood differently 
within different disciplines 

MECH 9002 
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5.2 Address how the program curriculum and structure supports achievement of the program learning 
outcomes. For research-focused graduate programs, comment on the nature and suitability of the major 
research requirement(s) for degree completion. 
 
The program curriculum, as discussed in section 4, is designed to advance students’ knowledge and 
professional skills in fundamental and applied areas of Mechanical Engineering beyond undergraduate level, 
and also to provide them with opportunities for professional development through engaging in complementary 
education and training in areas such as law, business, ethics, technical writing, and communication. The 
program is research-focused but also takes advantage of course-based activities to reinforce research and 
professional development. The curriculum, as outlined below and shown in Table 5.2.1, directs each and every 
student to get engaged in cutting-edge research projects led by the Mechanical Engineering faculty members 
from the commencement of their graduate studies at York University. This is done by assigning every graduate 
student to one or more Mechanical Engineering faculty member(s) as supervisor(s) from the beginning of their 
studies and having them conducting an independent research project immediately after joining the program. 
These faculty members who have extensive expertise in their research areas supervise the graduate students 
throughout their studies and form supervisory committees that will monitor student performance as they 
progress through the program.  
 
Performance assessment is achieved through a number of different approaches, such as annual meetings, 
submission of Student Activity Reports, oral presentations, comprehensive examinations (Ph.D. students only) 
and many opportunities for face-to-face communications to ensure that all master and doctoral students 
receive appropriate training to achieve desired leaning outcomes. To reinforce research, students’ level of 
knowledge in topics related to their fields of scientific investigation and beyond will be strengthened by a 
combination of coursework requirements in the program.  
 
From a minimum total of four required credit courses, M.A.Sc. and PhD students must select two core ME 
courses to broaden their knowledge in a wider area of fundamental and applied ME. They must also take one 
Directed Study or credit course from outside ME department that can be highly tailored towards their research 
needs, and another one from a set of complementary courses (section 4.1.3) to provide them with unique 
professional development training and skills in areas such as business, law and education. Beyond the 
abovementioned activities, all graduate students (master and doctoral) will also participate in two non-credit 
courses, i.e. engineering ethics and graduate seminars, and are expected to disseminate scholarly research 
results by preparation of scientific articles and attendance at prestigious scientific conferences and workshops 
at an internationally-recognized level. 
 
In Table 5.2.1, we provide concrete examples of how the program curriculum and structure supports attainment 
of the program learning outcomes and hence the GDLEs: 
 
 
Table 5.2.1 Program components aligned with GDLEs 

Degree Level 
Expectation 
 

Program components supporting achievement of the learning outcomes and the DLES 
M.A.Sc. Ph.D. 

1- Depth and 
Breadth of 
Knowledge 
 

- Taking 2 core courses in Mechanical Engineering that widens knowledge beyond immediate field of 
study  
- Taking one Directed Studies or credit course from outside ME department that is tailored to immediate 
research requirements 
- Taking one complementary credited course to broaden knowledge and improve professional skills 
- Taking part in Graduate Seminars to get acquainted with other students’ and faculty members’ 
research programs 
Acquiring in-depth knowledge in particular 
research areas through conducting, writing 
and defending Master's theses  

Acquiring and generating in-depth knowledge in 
particular research areas through conducting, writing 
and defending PhD dissertations 

2- Research 
and 
Scholarship 

- Appropriate choice of novel research topics in consultation with supervisors 
- Dissemination of research results by scholarly publications and presentations at conferences and 
workshops  
- Graduate Seminar series that provides opportunities for the students to evaluate current research and 
perform literature review pertaining to their research topic. 
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Degree Level 
Expectation 
 

Program components supporting achievement of the learning outcomes and the DLES 
M.A.Sc. Ph.D. 

- Core courses in Mechanical Engineering provide state-of-art knowledge in the given area. 
Successful completion of M.A.Sc. thesis  Successful completion of Ph.D. dissertation 

3- Level of 
Application of 
Knowledge 

Conducting independent research and 
creative activities with guidance that results 
in contributions to the body of existing 
knowledge of their chosen fields 

Conducting research independently through defining, 
planning and solving of scientific problems to lead and 
advance knowledge in the field of specialization. 
Research outcomes lead to creativity and competence 
at an international level 

4- Professional 
Capacity / 
Autonomy 
 

- Core courses will involve activities to obtain professional skills and experiences in conducting 
independent and group projects  
- Every student has to successfully complete the Engineering Ethics course.  
- Every student has to successfully complete a complementary education and training course in one of 
the following area:  

a) Legal Aspects and Governance in Engineering  
b) The Arts and Science of Scholarly Writing  
c) Entrepreneurship and Technology Ventures or  
d) Teaching and Learning in Post-Secondary Education 

- Students get advice and guidance from supervisors throughout their studies, when preparing 
presentations for graduate seminars or conferences, and when writing scientific papers, to commit to 
implementation of professional and ethical standards as well as sustainable practices related to 
research and professional activities  
- Students submit Activity Reports annually to supervisory committees for review and approval.  The 
supervisor committee plays a key role in evaluating the students’ progress on an annual basis, and 
supporting and advising the student moving forward. 
- M.A.Sc. students will learn to become 
independent researchers and to make 
decisions with guidance to advance their 
research when encountered complex 
obstacles 

- Ph.D. researchers will take responsibility and devise 
creative solutions after identifying complex problems 

5- Level of 
Communication 
Skills 
 

- Students have to take the Graduate Seminar course and present research results and future plans in 
written (Student Activity Report) and oral formats annually. 
- Graduate courses involve projects that will be presented to the class and course directors in the form 
of reports and presentations. 
Optional: 
- Students are expected to attend conferences and workshops and to present their work to academic 
and industrial audience of a wide variety of technical background 
- Students have the choice of taking ENG 6002 The Arts and Sciences of Scholarly Writing as part of 
one of the courses under complementary education and training. 
- Graduate students will act as Teaching Assistants of undergraduate courses and deliver occasional 
lectures, laboratory tutorials and demonstrations to undergraduate students 
- Students submit M.A.Sc. theses - Students submit PhD dissertations 

6- Awareness 
of Limits of 
Knowledge 

- Every graduate student has to complete the Master's thesis or PhD dissertation which will describe 
the critical component about their research contributions, limitations and future scope of expanding the 
research topic. 

 
 
5.3 Address how the methods and criteria for assessing student achievement are appropriate and effective 
relative to the program learning outcomes and Degree Level Expectations.  
 
Graduate students’ performance and progress at Mechanical Engineering department will be assessed 
continuously by a variety of methods and criteria in both their coursework and research-related activities. 
These methods and criteria will ascertain that the program learning outcomes are achieved and the GDLEs are 
met. The particular assessment tools and methods that are used to evaluate the program structural 
components (discussed in section 5.2) and their relations to the program learning outcomes (discussed in 
section 5.1) and GDLEs for M.A.Sc. and Ph.D. degrees are listed in Tables 5.3.1 and 5.3.2, respectively. 
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Table 5.3.1 Student assessment methods and criteria and their alignment with GDLEs of M.A.Sc. program 
Degree Level 
Expectation 

Program Learning Outcomes Student Assessment Methods and 
Criteria 

1- Depth and 
Breadth of 
Knowledge 
 

 Critically assess a complex problem with opposing 
and conflicting positions 

 Systematically review, analyze, assimilate and 
interpret a body of scientific literature and 
innovations in discipline area 

Every M.A.Sc. student must: 
 successfully defend his/her thesis in an 

examination session following guidelines 
specified by the Faculty of Graduate 
Studies at York University. This involves 
submission of written thesis and 
completion of an oral defense. Details 
provided in Appendix C. 

 obtain a minimum grade of B- to 
successfully pass any of the required 
courses according to the degree 
requirements. These courses will involve 
a combination of oral and written 
examinations, term projects, assignments, 
case studies, field visits, technical reports 
and/or presentations. Course details 
provided in Appendix E. 

 submit a Student Activity Report and 
deliver a 15 min presentation at the 
graduate seminar event  and attend at 
least 80% of the presentations to receive 
a pass grade. The report and the 
presentation are assessed by referee 
faculty members based on a provided 
rubric (see Appendix B for detailed 
information) 

2- Research and 
Scholarship 

 Evaluate techniques of research and inquiry  
 Apply appropriate techniques of research and 

inquiry to create and interpret knowledge in the 
discipline 

 Critique current research and scholarship in the 
area of professional competence 

 Analyze complex issues and judgments in the field 
using established principles and techniques 

 Design a method of inquiry to explore a research 
question in the field 

 Research progress is mainly assessed by 
the supervisors in a variety of methods 
such as weekly, biweekly and/or monthly 
group and one-on-one meetings, 
progress reports and annual meetings 
with supervisory committees involving 
submission of Activity Reports and 
delivery of oral presentations 

 The M.A.Sc. theses will be evaluated by a 
committee with domain knowledge 
expertise and one graduate faculty 
member at arm’s length from the 
dissertation, usually from outside the ME 
department. 

 Students must successfully defend their 
thesis in Oral Examinations which also 
will be assessed by the examination 
committee following FGS guidelines  

 Every student has to successfully 
complete the Graduate Seminar Series 
course. 

3- Level of 
Application of 
Knowledge 

 Critically assess complex problems from the 
stakeholders viewpoint 

 Extrapolate limitations of experimental method and 
propose revised methodology for future research 

 Apply and validate innovations and discoveries in 
the lab or real world settings in more efficient and 
effective ways 

 Publication of innovative research results 
in peer-reviewed journals and attendance 
at prestigious internationally-known 
conferences can be considered for 
evaluation of students’ performance in 
advancing the level of knowledge in their 
fields, as recorded in Student Activity 
Report (Appendix D). 

 Level of application of knowledge is 
assessed by the supervisor and also by 
the committee members during yearly 
meetings, with consideration of the 
student performance in his/her 
coursework 
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Degree Level 
Expectation 

Program Learning Outcomes Student Assessment Methods and 
Criteria 

4- Professional 
Capacity / 
Autonomy 
 

 Evaluate accountability lines within ethical code 
structure and legal requirements and design 
research methods that incorporate appropriate 
ethical and legal requirements 

 Evaluate industry standards to guide professional 
practice and incorporate these requirements into 
one's research 

 Create design solutions that take ethical, social, 
environmental, legal and regulatory influences into 
account 

 Predict potential economic, societal, 
environmental, health, and/or safety risks and 
benefits of performing a particular engineering 
task and propose alternative designs to mitigate 
risks 

 Integrate professional, social, and environmental 
considerations into decision analyses 

 Design research projects that take ethical, social, 
environmental, legal and regulatory influences into 
account 

 Comply with relevant laws, regulations, intellectual 
property guidelines and contractual obligations 
and follow best practices in conceptualizing 
research design projects, which is more 
emphasized for students who take ENG6001 

 Develop concise and coherent reports/academic 
papers and design documents that reflect critical 
analysis and synthesis of research 

 Students must receive a pass grade on a 
mandatory Engineering Ethics course and 
one complementary education and 
training course. Assessment for the 
complimentary education and training 
course will be done by traditional midterm 
and final examinations, case studies, 
assignments, oral presentations and in-
class participation and discussions  

 Project components in each course will 
carry a certain percentage of the final 
grades and will be assessed by the 
course directors. Students are expected 
to submit written reports and articles as 
well as to deliver in-class presentation 
and demonstrations on these projects  

 Teaching assistants (if applicable) will be 
evaluated by undergraduate students 
during the course evaluation process that 
is conducted by York University. ME 
department will provide the results of 
these evaluations to the TA graduate 
students 

5- Level of 
Communication 
Skills 
 

 Construct a credible argument and design 
appropriate formats to convey position 

 Critically evaluate reports, design documents and 
academic papers and present findings to justify 
one's position 

 Present material in a coherent and organized 
form, using an appropriate combination of media, 
to a variety of audiences 

 Presentation skills will be evaluated 
during the graduate seminar event by two 
faculty members as session referees, and 
fellow graduate students. Evaluations will 
be used to determine a grade for this 
course and for selection of the best 
presenter 

 Students’ Activity Reports will be 
assessed by supervisors and committee 
members on a yearly basis. 

 These will be evaluated by examination 
committees following instructions 
provided by FGS  

6- Awareness of 
Limits of 
Knowledge 

 Justify the strength and limitations of identified 
research solutions and propose questions and 
methods for future research 

 Students are expected to include a 
section in their theses to discuss the 
limitations and future directions of the 
conducted research. 
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Table 5.3.2 Student assessment methods and criteria and their alignment with GDLEs of Ph.D. program 
Degree Level 
Expectation 

Program Learning Outcomes Student Assessment Methods and Criteria

1- Depth and 
Breadth of 
Knowledge 
 

 Critically assess a complex problem with 
opposing and conflicting positions 

 Systematically review, analyze, assimilate and 
interpret a body of scientific literature and 
innovations in a number of fields outside ones 
area of research but pertinent to the research 
being undertaken 

 Identify gaps in the literature and opportunities 
for new research to address shortcomings in 
the field 

Every Ph.D. student must: 
 pass the Ph.D. comprehensive examination 

within 12  months of the program (see 
Appendix C). 

 successfully defend his/her dissertation in an 
examination session following guidelines 
provided by the Faculty of Graduate Studies at 
York University. This involves submission of 
written dissertation and completion of an oral 
defense. 

 obtain a minimum grade of B- to successfully 
pass any of the required courses. These 
courses will involve a combination of oral and 
written examinations, term projects, 
assignments, case studies, field visits, 
technical reports and/or presentations 

 submit a Student Activity Report and deliver a 
15 min presentation at the graduate seminar 
event  and attend at least 80% of the 
presentations to receive a pass grade. The 
report and the presentation are assessed by 
referee faculty members based on a provided 
rubric. See appendix B for details. 

2- Research 
and 
Scholarship 

 Identify novel and significant open research 
questions 

 Design research projects to investigate a 
research question which addresses a gap in 
the field/discipline 

 Define and defend a research method and 
analyses that will achieve the research goals 

 Revise research design and methodology to 
account for limitations of the original design 

 Speculate how the proposed research will 
address a gap in the field 

 Speculate how applications of findings would 
impact the broader body of knowledge and 
disciplines 

 Strategize how to address unforeseen 
outcomes of research by developing a new 
method of research in the field 

 Formulate possible modes of solving a 
research question and decide upon appropriate 
method by comparing and contrasting complex 
issues in a specialized field 

 Critically analyze ideas and data presented at 
conferences by others and participate in a peer 
review process 

 Research progress is mainly assessed by the 
supervisors in a variety of methods such as 
weekly, biweekly and/or monthly group and 
one-on-one meetings, progress reports and 
annual meetings with supervisory committees 
involving submission of Activity Reports and 
delivery of oral presentations 

 The Ph.D. dissertations will be evaluated by a 
committee with domain knowledge expertise 
and one graduate faculty member at arm’s 
length from the dissertation, usually from 
outside the ME department. 

 Students must successfully defend their 
dissertation in Oral Examinations which also 
will be assessed by the examination committee 
following FGS guidelines  

 Every student has to successfully complete the 
Graduate Seminar Series course 

3- Level of 
Application of 
Knowledge 

 implement research experimentation 
independently without supervision 

 Conduct  independent research appreciating 
limitations of one's knowledge and seeking 
support and advice when warranted 

 Identify and design new tools to assist with 
experimentation 

 Publication of innovative research results in 
peer-reviewed journals and attendance at 
prestigious internationally-known conferences 
can be considered for evaluation of students’ 
performance in advancing the level of 
knowledge in their fields as recorded in 
Student Activity Report (Appendix D). 

 In addition to assessments stated for M.A.Sc. 
students, each PhD student is required to pass 
the Ph.D. comprehensive examination within 
12  months of the program (see Appendix C). 
Candidate must propose and successfully 
defend a research proposal that leads and 
advances knowledge in the field of 
specialization 
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Degree Level 
Expectation 

Program Learning Outcomes Student Assessment Methods and Criteria

4- Professional 
Capacity / 
Autonomy 
 

 Accept responsibility for one’s research 
 Evaluate multidimensional appropriateness of 

possible courses of action in research 
experimentation and make autonomous 
decisions in ways to move forward 

 Evaluate individual progress towards meeting 
program requirements and timelines 

 Before engaging in academic debate evaluate 
literature to remain up-to-date on findings in 
the field 

 Evaluate how ethical, social, environmental, 
legal and regulatory influences may affect the 
discipline of one's research differently than 
other fields of research 

 Evaluate how non-compliance with relevant 
laws, regulations, intellectual property 
guidelines and contractual obligations may 
create risks in managing one's research, which 
is more emphasized for students who take 
ENG6001  

 Analyze the critical debates within ones field 
and more broadly within related fields and 
predict/identify possible implications of one’s 
research outcomes 

 Students must receive a pass grade on a 
mandatory Engineering Ethics course and one 
complementary education and training course. 
For the complementary education and training 
course, assessment will be done by traditional 
midterm and final examinations, case studies, 
assignments, oral presentations and in-class 
participation and discussions  

 Project components in each course will carry a 
certain percentage of the final grades and will 
be assessed by the course directors. Students 
are expected to submit written reports and 
articles as well as to deliver in-class 
presentation and demonstrations on these 
projects  

 Teaching assistants (if applicable) will be 
evaluated by undergraduate students during 
the course evaluation process that is 
conducted by York University. ME department 
will provide the results of these evaluations to 
the TA graduate students 

5- Level of 
Communication 
Skills 
 

 Present material in a coherent and organized 
form in a public setting, using an appropriate 
combination of media, to a variety of audiences 

 Listen carefully and gather feedback and 
opinions 

 Debate one's research position in an open 
forum 

 Present research findings or proposal of design 
at an academic conference 

 Presentation skills will be evaluated during the 
graduate seminar event by two faculty 
members as session referees, and fellow 
graduate students. Evaluations will be used to 
receive a passing grade for this course and for 
selection of the best presenter 

 Students’ Activity Reports will be assessed by 
supervisors and committee members on a 
yearly basis. 

 Dissertations will be evaluated by examination 
committees following instructions provided by 
FGS  

6- Awareness 
of Limits of 
Knowledge 

 Explain how research findings affect 
multidisciplinary lines between various 
research fields and disciplines 

 Identify how assumptions of one's research 
may be understood differently within different 
disciplines 

 Ph.D. students will have to identify scientific 
gaps in their field of specialization and propose 
innovative, creative and independent research 
during their comprehensive examination that 
will be assessed by the committee members 

 Students are expected to include a section in 
their theses/dissertations to discuss the 
limitations and future directions of the 
conducted research 

 
 
 
5.4 For graduate programs, indicate the normal full-time program length (i.e. the length of time in terms in 
which full-time students are expected to complete the program) including a description of how students’ time-
to-completion will be supported and managed to ensure that the program requirements can be reasonably 
completed within the proposed time period. Indicate if the program will be available on a part-time basis, and, if 
applicable, explain how students’ time-to-completion will be supported and managed to ensure that the 
program requirements can be reasonably completed on a part-time basis. 
 
The graduate program in Mechanical Engineering will offer two graduate degrees – M.A.Sc. and Ph.D.  
 
For M.A.Sc., the expected degree completion time is 6 terms (2 years) on a full-time enrolment basis. For 
Ph.D., the expected degree completion time is 12 terms (4 years) on a full-time enrolment basis.  
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The time-to-completion is supported by an effective supervisory committee and also the requirement of 
providing Annual Progress Report by each registered graduate student to the supervisory committee as 
regulated by FGS. In addition, the Mechanical Engineering Graduate Program Director will oversee all students 
progress and activities (such as completion of required graduate courses, students participation in graduate 
seminars, etc.) to ensure that master and doctoral students fulfill the overall FGS institutional requirements and 
the mechanical engineering graduate program requirements. 
 
5.5 Describe the proposed mode(s) of delivery, including how it/they are appropriate to and effective in 
supporting the program learning outcomes. 
 
Since the modes of delivery and the associated learning outcomes differ from course to course, students will 
be exposed to a blend of the items indicated in table 5.5.1 in each course. 
 
Table 5.5.1 Mechanical Engineering Graduate Courses Proposed Modes of Delivery 

Program 
Activities 

Mode(s) of delivery 
 
 
 

Relevance to the program learning outcomes 
 
Under the proposed delivery methods students will be able to: 

MECH 6101 
to 6501 
MECH 6000 

- Delivery in regular lecture rooms 
using active learning strategies 
- Case Studies and Problem-Based 
Learning 
- Group/team projects 
- Presentations, discussions and 
self-learning activities 
- Computational and/or 
experimental laboratory 
components 
- Annual research seminar (MECH 
6000) 

- Critically assess a complex problem with opposing and conflicting 
positions 
- Systematically review, analyze, assimilate and interpret a body of 
scientific literature and innovations in discipline area 
- Construct a credible argument and design appropriate formats to 
convey position 
- Critically evaluate reports, design documents and academic 
papers and present findings to justify one's position 
- Present material in a coherent and organized form, using an 
appropriate combination of media, to a variety of audiences 
- Present material in a coherent and organized form, using an 
appropriate combination of media, to a variety of audiences 

ENG 6000 
ENG 6001 
ENG 6002 
ENTR 6xxx 
EDUC 5414 

- Delivery in regular lecture rooms 
using active learning strategies 
- Case Studies and Problem-Based 
Learning 
- Group/team projects  
- Presentations, discussions and 
self-learning activities 
 

- Evaluate accountability lines within ethical code structure and legal 
requirements and design research methods that incorporate 
appropriate ethical and legal requirements 
- Evaluate industry standards to guide professional practice and 
incorporate these requirements into one's research 
- Create design solutions that take ethical, social, environmental, 
legal and regulatory influences into account 
- Predict potential economic, societal, environmental, health, and/or 
safety risks and benefits of performing a particular engineering task 
and propose alternative designs to mitigate risks 
- Integrate professional, social, and environmental considerations 
into decision analyses 
- Design research projects that take ethical, social, environmental, 
legal and regulatory influences into account 
- Comply with relevant laws, regulations, intellectual property 
guidelines and contractual obligations and follow best practices in 
conceptualizing research design projects 
- Develop concise and coherent reports/academic papers and 
design documents that reflect critical analysis and synthesis of 
research 
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Table 5.5.2 Mechanical Engineering Graduate Thesis and Dissertation Modes of Delivery 

Program 
Activities 

Mode(s) of 
delivery 

Relevance to the program learning outcomes
Under the proposed delivery methods students will be able to: 

MECH 9001 
 

- Supervision and 
mentorship by 
individual faculty 
members 
- Annual student 
progress report 
- Thesis exam 
committee 
meeting 

- Critically assess a complex problem with opposing and conflicting positions 
- Systematically review, analyze, assimilate and interpret a body of scientific 
literature and innovations in discipline area 
- Evaluate techniques of research and inquiry  
- Apply appropriate techniques of research and inquiry to create and interpret 
knowledge in the discipline 
- Critique current research and scholarship in the area of professional competence 
- Analyze complex issues and judgments in the field using established principles 
and techniques 
- Design a method of inquiry to explore a research question in the field 
- Critically assess complex problems from the stakeholders viewpoint 
- Extrapolate limitations of experimental method and propose revised methodology 
for future research 
- Apply and validate innovations and discoveries in the lab or real world settings in 
more efficient and effective ways 
- Construct a credible argument and design appropriate formats to convey position 
- Critically evaluate reports, design documents and academic papers and present 
findings to justify one's position 
- Present material in a coherent and organized form, using an appropriate 
combination of media, to a variety of audiences 
- Justify the strength and limitations of identified research solutions and propose 
questions and methods for future research 
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Program 
Activities 

Mode(s) of 
delivery 

Relevance to the program learning outcomes
Under the proposed delivery methods students will be able to: 

MECH 9002 
 

- Supervision and 
mentorship by 
individual faculty 
members 
- Doctoral 
comprehensive 
examination 
- Annual student 
progress reports 
- Annual 
committee 
meetings 
- Doctoral 
dissertation exam 
committee 
meeting 

- Critically assess a complex problem with opposing and conflicting positions 
- Systematically review, analyze, assimilate and interpret a body of scientific 
literature and innovations in a number of fields outside ones area of research but 
pertinent to the research being undertaken 
- Identify gaps in the literature and opportunities for new research to address 
shortcomings in the field 
- Identify novel and significant open research questions 
- Design research projects to investigate a research question which addresses a 
gap in the field/discipline 
- Define and defend a research method and analyses that will achieve the research 
goals 
- Revise research design and methodology to account for limitations of the original 
design 
- Speculate how the proposed research will address a gap in the field 
- Speculate how applications of findings would impact the broader body of 
knowledge and disciplines 
- Strategize how to address unforeseen outcomes of research by developing a new 
method of research in the field 
- Formulate possible modes of solving a research question and decide upon 
appropriate method by comparing and contrasting complex issues in a specialized 
field 
- Critically analyze ideas and data presented at conferences by others and 
participate in a peer review process 
- implement research experimentation independently without supervision 
- Conduct  independent research appreciating limitations of one's knowledge and 
seeking support and advice when warranted 
- Identify and design new tools to assist with experimentation 
- Accept responsibility for one’s research 
- Evaluate multidimensional appropriateness of possible courses of action in 
research experimentation and make autonomous decisions in ways to move forward 
- Evaluate individual progress towards meeting program requirements and timelines 
- Present material in a coherent and organized form in a public setting, using an 
appropriate combination of media, to a variety of audiences 
- Listen carefully and gather feedback and opinions 
- Debate one's research position in an open forum 
- Present research findings or proposal of design at an academic conference 
- Explain how research findings affect multidisciplinary lines between various 
research fields and disciplines 
- Identify how assumptions of one's research may be understood differently within 
different disciplines 

 
 

6. Admission Requirements 
 

6.1 Describe the program admission requirements, including how these requirements are appropriately aligned 
with the program learning outcomes.  
 
The minimum admission requirements to the Master’s program in the Department of Mechanical Engineering 
are those of the current admission requirements as described by FGS:  
 

 B for the Master’s program in the final year of undergraduate study.  
The minimum admission requirements to the Ph.D. program in the Department of Mechanical Engineering are 
those of the current admission requirements as described by FGS:  

 
 B for entry into the Ph.D. program in each of the previous two years of graduate studies; and  

 

Applicants must be a graduate from relevant Engineering programs (e.g., Mechanical Engineering, Material 
Engineering, Electrical Engineering) or Sciences programs (e.g., Physics, Chemistry, Biology). 
 
For applicants who have not completed four full years of studies at the secondary-school level or university lev 
el in a country where English is a primary language or where English is the primary language of instruction, 


