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“The ideal engineer is a composite... He is not a scientist, he is not a mathematician, he is not a 

sociologist or a writer; but he may use the knowledge and techniques of any or all of these 

disciplines in solving engineering problems” 

—N. W. Dougherty 
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1. Introduction 

 

 This handbook is meant to be a pragmatic guide to engineering design, to be used by myself 

as well as any interested engineering students and professionals. In this document, I explain my 

Design Philosophy, my Engineering Design Process, and various Engineering Design Tools and 

Aids. 

 In discussing these topics, this handbook is process- and tool-oriented, and based upon 

literature, design theory, and my own experiences (visit my online design portfolio at 

http://jeremywang.weebly.com for more detailed accounts of my design endeavours). I wish the 

reader all the best in using what little guidance I can offer in effecting change upon the world.  

 

Handbook Legend: 

∎ Main idea/concept { } Related resource/tool 

∎ Critical engineering design action ∎ Special engineering design aid 

𝑎𝑏𝑐 Keyword(s)  

 

2.1-2.2 Design Philosophy 

 

 My design philosophy consists of my personal definition of Engineering Design, as well as 

the set of mandatory Design for Xs (DfXs) that individualise my approach to Engineering Design. 

 

2.1 Definition of Engineering Design 

Engineering Design is the art and science of innovation, as guided by certain requirements,  

justified by engineering arguments, and implemented to effect change in a particular direction. 

 

 The key features of this definition are: 

 “art and science of innovation”—there are creative elements at play, but a systematic 

understanding of human thought facilitates the development and use of mental tools that 

support Engineering Design (e.g. brainstorming techniques, design comparison tools, etc.) 

 “guided by certain requirements”—one must satisfy a set of design requirements that 

provide direction to the Engineering Designer. The particular requirements also depend on 

how the Engineering Designer frames or reframes the problem in question. 

 “justified by engineering arguments”—the justification to Engineering Design claims must 

be scientifically and ethically valid in a manner that abides by the design requirements.  

 “implemented to effect change in a particular direction”—it is the duty of an Engineering 

Designer to mobilise their skills and energies to improve present conditions. The act of 

Engineering Design is a manifestation of the human proclivity for advancement. 

 The solution can be of any form, so long as it meets the requirements. It could be a physical 

gadget, a process or best practice, a change to policy, et cetera. 

http://jeremywang.weebly.com/
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2.2 Mandatory Design for Xs (DfXs) 

 When performing Engineering Design, I design with the following DfXs in mind: 

 Safety  Usability 

 Manufacturability  Assembly 

 The environment  Economy 
 

 Safety, usability, manufacture, and assembly are necessary to ensure the functionality and 

feasibility of a design. Ecological stability is also important, as science and media alike have brought 

to our attention in recent years, making the environment another mandatory DfX of mine. The 

inclusion of this DfX is echoed by Engineers Canada’s definition of the ‘practice of professional 

engineering’ [1]. Lastly, I treat design for economy as a mandatory DfX in the interest of sparing 

consumer budgets and raising product impact in terms of the number of parties using the solution. 

 

3.1-3.6 Engineering Design Process 

 

My personal engineering design process consists 

of six primary stages, as shown to the left. This 

Engineering Design Process is consistent with 

my definition of Engineering Design, as well as 

opinions of professional engineers.  

 

In a study performed by University of 

Washington’s Center for Engineering Learning 

and Teaching (CELT) [2], the engineering 

design processes of professional engineers were 

investigated. Two engineering design processes 

given in this paper are: 

 

Problem definition  gather information  

generate alternate solutions  

analysis/evaluation  selection  

implementation/communication 

 

Problem determination   criteria  

brainstorming  narrowing of ideas due to 

constraints  doing calculations to back up 

design  criteria met  implement. 

 

The above steps parallel my Engineering Design 

Process' stages, as given in Figure 3.1. 
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Figure 3.1: Overview of my Engineering Design Process. 

Note the tendency to step iterate between steps. 

Problem Description 

Framing and Requirements 

Brainstorming 

Implementation 

Iterative Prototyping 

Detailed Design 

Candidate Design Creation 

Tentative Design Selection 
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3.1 Problem Description 

 

 

 

 

Figure 3.1.1: The general process of problem description. 

  

 The first stage in any Engineering Design problem is identification and understanding of the 

failure (or area of insufficiency) for which a solution is demanded (Figure 3.1.1). It only makes sense 

that if one aims to generate solutions that address the particular problem at hand, one must have a 

rigorous understanding of the issue in the first place.  

 

Guiding questions for Problem Description: 

 What does the Client report the problem to be? 

 What situation/set of circumstances is causing the problem?  

o How do these compare with the Client’s thoughts? Which aspects of the Client’s 

understanding are correct or incorrect? 

 Who are the stakeholders, the entities who have some interest in the problem? What are the 

relationships between these stakeholders? { concept map } 

 Of these, who are the primary (directly affected) and secondary (indirectly affected) 

stakeholders, and what are their interests? 

 Where might I research additional information to complete the Problem Description stage? 

{ Internet, libraries, special publications related to problem at hand } 

  

3.2 Framing and Requirements 

 

 

 

 

 

 

 

 

 

 
Figure 3.2.1: Note the loops in this diagram, and that “appropriate” is determined on a case-by-case basis. 

 

 Requirements are the desired properties of the design that will solve the problem. They 

consist of the following four elements: 

 High-level and detailed objectives 

 Metrics 

 Constraints 

 Criteria 

Identify the problem 
Identify the cause(s) 

of the problem 
Identify the stakeholders 

No 

Choose the key 

stakeholders 

Determine 

possible frames 

Choose the requirements 

Choose a 

tentative frame 

Is the frame 

appropriate? 

 

Is the frame 

appropriate? 

No 
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 In specifying these attributes, it is important to acknowledge the variety of perspectives—

each, with a distinct set of values—with which one can approach a problem. Framing is the process 

of selecting this perspective (the ‘frame’), and is comparable to deciding the high-level objectives. 

Once framing is complete, the Engineering Designer may decide on the remaining requirements 

(detailed objectives, constraints, and criteria, with their associated metrics), while bearing the high-

level objective(s) in mind. See Figure 3.2.1 above for an illustration. 

 

Guiding questions for Framing and Requirements: 

 What frame should I choose? 

o Who are the key (most important) stakeholders, and what frames as well as high-level 

objectives result from differently valuing these stakeholders? { concept map } 

o Which approach seems likely to solve the problem with the least effort and resources 

expended by myself and the Client (additional research may be required)? 

 What requirements should I choose? 

o What are the detailed objectives that are suggested by the frame? 

o How will I quantitatively measure the candidate designs’ attributes (metrics)? 

o What is the acceptable range of metrical values (constraints)? 

o Which DfXs should the design exemplify (criteria)? 

 Where might I research additional information to complete Framing and Requirements? 

{ Engineering & Computer Science Library (SF 2402) for product standards, relevant 

legislation, and other relevant technical information; Internet } 

 
3.3 Conceptual Design 

Conceptual Design is the development and selection of a theoretically promising design  

that will solve the problem once implemented. 

 

 Conceptual Design involves researching information and brainstorming, followed by 

converting the best ideas from brainstorming into candidate designs. This stage concludes with the 

selection of a candidate design to later prototype. Sometimes, it may be appropriate to reframe and 

scope the original problem based on the new information obtained during this time. In this case, 

Framing and Requirements is revisited with the caveat that any adjustments made must be justified. 

 

3.3.1 Brainstorming 

  

 

 

 

 
Figure 3.3.1.1: A general overview of brainstorming, with unstructured (no tool) and structured (tool-assisted) elements. 

 

 Having established the Engineering Design requirements, possible designs are generated 

through Brainstorming (Figure 3.3.1.1). The more divergent the solutions are, the better; this gives 

Think of ideas without 

a brainstorming tool 

Choose a tool and 

brainstorm with it 
Are the ideas 

divergent enough?  

No 
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more freedom to combine and modify ideas into new designs as needed, and provides a greater pool 

of possible designs to choose for candidate design ideation. Hence, it is often best to be as open-

ended and open-minded as possible, to further increase divergence. 

 

Guiding questions for Brainstorming: 

 How can I break down the problem or the functions of the design (functional 

decomposition) so that I can brainstorm ideas for each sub-aspect? 

 What brainstorming and creativity techniques should I use, if any? { TRIZ, SCAMPER, 

6-3-5 Brainwriting technique } 

 Can I classify my brainstormed ideas into categories? 

o Can I cross-breed ideas from distinct categories to form new ideas?  

 

3.3.2 Candidate Design Creation 

 The pool of possible designs generated from Brainstorming must be narrowed down to a 

smaller group of the better ideas, to be developed into candidate designs. Since Brainstorming often 

yields a high volume of ideas, I prefer developing a candidate for each category of possible 

designs—this ensures balance between capturing the divergence of ideas and reducing the 

complexity that results from producing many candidate designs.  

 

Guiding questions for Candidate Design Creation: 

 What are the categories of brainstormed ideas? 

 From each category, which idea would be an appropriate representative for development 

into a candidate design? { refer to a Morph chart if one was made, or draft one } 

o How might I integrate existing knowledge/best practices in developing the candidate 

design? { Engineering & Computer Science Library (SF 2402) for design 

handbooks; Internet} 

o What new possible design can I think of that might serve as a better representative? 

 Can I describe and compare each candidate design in terms of the requirements?  

 

3.3.3 Tentative Design Selection 

 A single candidate design must ultimately be selected to implement as the chosen solution. 

In order to decide on a candidate design, Multiple-Criteria Decision-Making (MDCM) tools should 

be used. The multifaceted nature of engineering problems leads to requirements that consider 

numerous criteria, making MCDM tools very helpful in guiding (but never replacing) the Engineering 

Designer’s thinking. 

 After MCDM, it may still be difficult to choose one candidate design to proceed with, in 

which case it is advisable to explore minor reframing possibilities that will yield a definitively 

superior candidate design when MCDM is re-performed. Of course, to uphold the integrity of the 

Engineering Design Process, these adjustments must be substantiated with arguments, as with any 

other act executed in Engineering Design. 
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Guiding questions for Design Selection: 

 What MCDM tools are available for use? { Pugh chart, Pairwise Comparison Matrix 

(PCM), Morph chart } 

 For each MCDM tool, why should or shouldn’t I use it? 

 What does the tool suggest about the integrity between the candidate designs and the DfXs? 

o How should I follow up on these suggestions to move toward a decision (e.g. 

changing reference frames when using a Pugh chart, exploring new MCDM tools to 

provide different insights, etc.)? 

 Is (slightly) reframing and/or rescoping the problem necessary? If so, what justifications do I 

have for these changes? 

 

3.4 Iterative Prototyping 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4.1: The cyclical, iterative prototyping process. 

 

Prototyping is the development of a model (a ‘prototype’), whose purpose is  

to demonstrate one or more aspects of a given design. 

 

 Prototypes may be of varying fidelity, meaning that they may bear varying functionality 

compared to the desired, real product. In particular, low-fidelity prototyping should be performed 

during or immediately after Conceptual Design. Low-fidelity prototypes test specific elements of 

either a candidate design or the selected design, but are limited in all other respects. Nevertheless, 

they assist with proof-of-concept by bringing some design features to life for scrutiny (Figure 3.4.1). 

Where needed, designs are modified according to the insights gained from the associated prototype. 

 

Guiding questions for Prototyping: 

 What aspect(s) of the selected design do I wish to test and/or showcase? 

 How will I construct the prototype? What materials and tools do I need? 

 Once constructed, what functions does or doesn’t the prototype have? Have I produced a 

prototype that serves its intended purpose(s)? 

 

Choose features to 

demonstrate 
Yes 

Improve the 

prototype? 

Plan/design a prototype 

that bears those features 

Test, observe, and record the 

prototype’s performance 
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3.5 Detailed Design 

Detailed Design is a nested Engineering Design Process within the grander method, which  

serves to choose the individual components that will be used to implement the selected design. 

 

 For Detailed Design, the overall engineering requirements are translated into component-

customised requirements that prescribe the properties of each part comprising the complete design. 

The same steps carried out during Conceptual Design are then executed for each detailed design, 

resulting in well-substantiated detailed design decisions. Unlike Conceptual Design however, t is 

generally inappropriate to reframe here as one was free to do before, given that the detailed design 

requirements have already been specified to meet the overall engineering requirements. 

 

Guiding questions for Detailed Design: 

 What are the detailed design decisions (problems) that must be tackled? 

 How do I tailor the overall requirements to suit each detailed design problem? 

 Do my detailed design decisions cohere with each other? If sacrifices need to be made for 

the sake of overall product performance, how should they be made? 

 [Refer to guiding questions from Conceptual Design] 

  

3.6 Implementation 

 Implementation is the sum of actions taken to submit or deploy the solution to solve the 

problem. By this point, a final version of the design has been achieved and the Client should have a 

return made on his/her original request—in other words, implementation is the delivery stage. 

 

Guiding questions for Implementation: 

 What did the Client originally request when I was approached with the problem? 

o Does my solution match the Client’s request? If not, how will I justify to them that 

my solution is the one they should use? 

 How will I implement the solution?  

o What resources are required to implement the solution?  

o How might I budget my time so that implementation is achieved in a timely manner? 

o Who do I need to contact before, during, and after implementation, and what do I 

need to inform them of? 

o How might I break down the implementation into phases/stages to make the 

process easier to understand and follow? If it seems worthwhile, should I frame it as 

an Engineering Design problem of its own? 
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4.1-4.4 Engineering Design Tools and Aids 

 

 Engineering design tools and aids can significantly enrich the Engineering Design Process 

when they are used properly. This part of the handbook focuses on the benefits, drawbacks, and 

practical suggestions for using: information resources, brainstorming tools, Multiple-Criteria 

Decision-Making Tools, organisational tools, and teamwork aids.  

 

4.1 Information Resources 

4.1.1 Engineering & Computer Science Library (SF 2402) 

 The Engineering & Computer Science Library is an excellent resource for technical 

information. The Library owns a comprehensive collection of standards, design handbooks, and 

legislation related to engineering design, all of which are available to U of T students. 

 

Pros: Cons: Suggestions: 
- Expansive set of info 
- On-campus; convenient for 

students on residence 
- Librarians willing to help 

- May take a long time to 
find information 

- Inconvenient for students 
living away from campus 

- Look up items to read 
before going there 

- Borrow, don’t just read; in 
case you need to revisit info 

 

4.1.2 The Internet 

 The Internet is an easily accessible bank for all kinds of information. There are many 

encyclopaedias, journals, and miscellaneous resources that are typically free to use but occasionally 

require paid subscriptions. 

 

Pros: Cons: Suggestions: 
- Expansive set of info 
- Available anywhere via an 

Internet connection 
- Information itself is almost 

always free 

- Credibility may be difficult 
to verify 

- Search results may be too 
broad/varied 

- No assistant to help with 
research (e.g. librarian) 

- Think of keywords before 
searching for content 

- Use additional features of 
search engines (i.e. search 
by date, length, author, etc.) 

- Use Google Scholar/Books 
 

4.2 Brainstorming Tools 

4.2.1 TRIZ  

 TRIZ promotes divergent solutions by channelling the Engineering Designer thoughts along 

defined pathways for innovation. This includes 39 design features and 40 design features [3], which 

are listed below: 

 

TRIZ Design Features: 

1. Weight of moving object  

2. Weight of stationary object  

3. Length of moving object  

4. Length of stationary object  

16. Duration of action by a 

stationary object  

17. Temperature  

18. Illumination intensity 

29. Manufacturing precision  

30. External harm affects the 

object 

31. Object-generated harmful 



~ 9 ~ 

5. Area of moving object  

6. Area of stationary object  

7. Volume of moving object  

8. Volume of stationary object  

9. Speed  

10. Force 

11. Stress or pressure  
12. Shape  
13. Stability of the object's 
composition  
14. Strength  
15. Duration of action by a 
moving object  

19. Use of energy by moving 

object  

20. Use of energy by stationary 

object 

21. Power 
22. Loss of Energy  
23. Loss of substance  
24. Loss of Information  
25. Loss of Time  
26. Quantity of substance/the 
matter  
27. Reliability  
28. Measurement accuracy  

factors  

32. Ease of manufacture  

33. Ease of operation  

34. Ease of repair  

35. Adaptability or versatility  

36. Device complexity  

37. Difficulty of detecting and 

measuring  

38. Extent of automation  

39. Productivity 

 

 

TRIZ Design Principles: 

1. Segmentation  

2. Taking out  

3. Local quality  

4. Asymmetry  

5. Merging  

6. Universality  

7. "Nested doll"  

8. Anti-weight  

9. Preliminary anti-action  

10. Preliminary action 

11. Beforehand cushioning  
12. Equipotentiality  
13. 'The other way round  
14. Spheroidality - Curvature  

15. Dynamics  

16. Partial or excessive actions  

17. Another dimension  

18. Mechanical vibration  

19. Periodic action  

20. Continuity of useful action 

21. Skipping  
22. "Blessing in disguise" 
or "Turn Lemons into 
Lemonade"  
23. Feedback  
24. 'Intermediary'  
25. Self-service  
26. Copying  
27. Cheap short living objects  

28. Mechanics substitution  

29. Pneumatics and hydraulics  

30. Flexible shells and thin 

films 

31. Porous materials  

32. Color changes  

33. Homogeneity  

34. Discarding and recovering  

35. Parameter changes  

36. Phase transitions  

37. Thermal expansion  

38. Strong oxidants  

39. Inert atmosphere  

40. Composite materials 

 

Pros: Cons: Suggestions: 
- Numerous dimensions for 

divergence via design 
features and principles 

- Primarily geared toward 
physical products 

- Based on patterns observed 
in existing patents; may 
limit originality 

- The official TRIZ 
guidelines are complex and  
require much time to 
complete; simply think 
along these dimensions 

 

4.2.2 SCAMPER 

 SCAMPER is a mnemonic which stands for the brainstorming techniques it advocates [4]: 

S Substitute (trial-and-error, see what works and what doesn’t) 

C Combine (synthesising previous/new ideas to yield something new) 

A Adapt (think about how the problem is presently addressed and what could be improved) 

M Modify (changing different design features in different ways) 
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P Put to other uses (self-explanatory) 

E Eliminate/Elaborate (removing unnecessary elements and adding detail to unclear/ 

 incomplete elements of the design) 

R Reverse/Rearrange (changing the layout, sequence, structure, etc. of the design)  

 

Pros: Cons: Suggestions: 
- Distinct, action-based 

recommendations 
- Applicable to solutions of 

any form (e.g. physical, 
process-based, etc.) 

- Recommendations are fairly 
vague and require 
concretisation by the 
Engineering Designer 

- SCAMPER is effective 
when modifying designs 
whose components and 
functions are known (more 
concrete info to work with) 

 

4.3 Multiple-Criteria Decision-Making Tools 

4.3.1 Pugh Chart 

 A Pugh Chart is a table composed of rows representing design criteria and columns 

representing designs being compared in terms of those criteria [5]. A reference design is chosen and 

other designs are compared to it in terms of each criterion—if the design rates better than the 

reference, a “+” is marked, if the design rates equally as well as the reference, a “0” is marked, and if 

the design rates worse than the reference, a “-” is marked. The total positive points and total 

negative points are summed up separately and shown at the bottom for comparison. Given below is 

a sample Pugh chart taken from a conceptual design report for a snack wrapper opener: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 4.3.1.1: A Pugh chart comparing different candidate designs for a snack wrapper opener. 
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Pros: Cons: Suggestions: 
- Enables comparison based 

on individual criterion 
- Reference design can be 

changed to reveal different 
relationships between the 
candidates 

- Time-consuming if 
performed iteratively 

- Create multiple charts, each 
with a different reference 

- Do not sum the +/- values; 
the individual superiorities, 
and weaknesses are valuable 

- Consider assigning weights 
to the criteria 

 

4.3.2 Morph Chart 

 Morph Charts are a visual representation of functional analysis [6](effectively, of functional 

decomposition), in the sense that they are a collection of individual sub-designs that perform the 

distinct functions of the overall solution. The functions of a design are separated, and possible 

solutions are written and/or drawn for each function. Here is an example of a Morph Chart [6], 

completed for a vegetable harvester: 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.2.1: A Morph Chart for a vegetable harvester, showing different solutions for  

the individual functions that the complete device must satisfy. 

 

Pros: Cons: Suggestions: 
- Turns the problem into 

sub-problems that may be 
easier to solve 

- Promotes modularity 

- Ideas may not cohere well 
in the end, because they are 
conceived independently 
for separate functions 

- For each column in the 
chart, attempt to develop 
one set of coherent 
solutions  
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4.3.3 Pairwise Comparison Matrix (PCM) 

 The Pairwise Comparison Matrix (PCM) enables ranking and holistic assessment of multiple 

entities, typically criteria or designs [5]. The entities are written into a single row across the top, and 

written again along a column down the left. In each box of the matrix is written the preferred design 

or prioritised criterion between the row and column entities. If a tie is reached, both entities are 

marked, and if the comparison is trivial (repeated comparison or a comparison between two of the 

same item), a “—” is marked. A sample PCM taken from Ryerson University [7] is provided: 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.3.3.1: In this PCM, a letter is assigned to each criterion and pairwise comparison is performed to determine the 

relative importance of the criteria. Note the high frequency of safety (H) in this chart, indicating that it is a critical DfX. 

 

Pros: Cons: Suggestions: 
- Distinct, action-based 

recommendations 
- Applicable to solutions of 

any form (e.g. physical, 
process-based, etc.) 

- Recommendations are fairly 
vague and require 
concretisation by the 
Engineering Designer 

- SCAMPER is effective 
when modifying designs 
whose components and 
functions are known (more 
concrete info to work with) 

 

4.4 Teamwork Recommendations 

4.4.1 Team Contract 

 When working with others, drafting a team contract may be useful to ensure commitment 

and accountability from everyone, and to establish explicit rules for communication and work 

completion. This is especially valuable when working with people you do not know, in which case 

the team contract allows differences in work habits to be overridden by collective agreement. 

 A decent work contract will mandate:  

 Rules and methods of communication between team members. 

 Specialised responsibilities (e.g. team secretary, leader, external/media relations, etc.). 

 Procedures for notifying members of one’s absence or expected failure to meet a deadline. 

 Consequences for breaching contract conditions. 

 Procedures for amending the contract itself. 
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Pros: Cons: Suggestions: 
- Well-established rules and 

guidelines for team conduct 
- May be ratified by a 

supervisor or other 
individual of authority 

- Depending on how specific, 
the contract may be too 
inflexible in practice 

- Seek to revise the contract 
if needed; it may be strict 
but it is not unchanging 

- Ensure the contract 
stipulates frequent and clear 
intra-team communication 

 

4.4.2 Online Storage Folder 

 An online storage folder allows access to and sharing capability of mutual resources. This 

greatly enhances team operations by keeping team members connected and informed. 

 

Pros: Cons: Suggestions: 
- Team resources and readily 

available so long as Internet 
is accessible 

- Allows live documents that 
will grow and develop with 
the team 

- Requires Internet access 
- Online storage space may 

be limited 

- Use Google Drive or 
Dropbox 

- Keep a shortcut to the 
shared storage folder on 
your desktop 

 

4.4.3 Online Calendar/Notification System 

 The use of an online calendar and notification system allows team members to stay on track 

with meeting dates, other events, and updates in general. Google Calendar and Facebook Groups 

are suitable platforms for sharing this information in a cumulative manner.   

 

Pros: Cons: Suggestions: 
- Enables a live, cumulative, 

written record of team 
activities 

- Requires Internet access 
- Updates may go unseen if 

system isn’t checked often 

- Turn on reminders for the 
calendar, and customise 
them to your liking 

 

5.1-5.3 Major Experiences and Lessons Learned 

 

 This section provides a concise summary of the practical wisdom extracted from my most 

formative experiences with Engineering Design. The advice given herein is designed to enhance the 

execution of my Engineering Design Process. 

 

5.1 ESC102 Praxis II: Formulating a Request for Proposal (RFP) 

 As part of a student team, I developed a Request for Proposal that called for the 

improvement of resource usage and distribution among Downtown Toronto drop-in sites [8]. The 

project involved extensive stakeholder engagement. 

 “Plan early and revise constantly”—Time is never on your side and delays will naturally pile 

up; stakeholders will take time to respond, team members (including yourself) will be bogged 
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down by other work, and unexpected opportunities and failures will accrue. To control this 

chaos, establish an action plan soon and modify it accordingly. 

 “Get everyone’s opinion”—Working in a team gives you exposure to different minds with 

distinct ways of thinking; make use of them. Even if one person is responsible for a 

particular aspect of a project (e.g. writing an RFP section, outlining requirements), have 

everyone review it to catch oversights and offer individualised insights. 

 

5.2 ESC102 Praxis II: Responding to a Request for Proposal (RFP) 

 In a team, I had to produce a solution to the issue of Repetitive Strain Injury (RSI) caused by 

the present design of mop wringers [9]. This project involved intense product design and testing, as 

well as interpersonal engagement at a design showcase. 

 “Prototype early, prototype often”—while Engineering Design is scientifically grounded, 

many real-world systems are too complex and imperfect to be accounted for by theory alone. 

Frequent prototyping reveals the actual drawbacks with a design, and allows you to correct 

them in a progressive manner. 

 “Consider your audience”—Engineering Design cannot sustain itself on the existence of 

ideas alone, and how well you communicate your ideas to diverse audiences can largely affect 

the success of those ideas. Who are you speaking or creating the multimedia for? How much 

relevant technical knowledge do they possess? What are their interests in your work? 

 

5.3 University of Toronto Aeronautics Team: Rocket Trajectory Simulation 

 With a group of colleagues under the Propulsion subdivision of the University of Toronto 

Aeronautics Team’s Rocketry Division, I worked on developing a rocket trajectory simulation. The 

project demanded competency in an area of physics and computer science I had little experience in. 

 “Jump in, step back”—This advice has already been uttered by Prof. Jason Foster, but to 

add concrete validation, it is difficult to know where to start when confronted with a 

completely new challenge. Having only had limited experience with projectile science and 

MATLAB, I had to jump in and figure my way around to understand the novel concepts and 

computer programming tools. 
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