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Engineers – Do We Have to Write? 

Ing Lishmajor  

“The Gender Stereotypes of Petruchio and Bianca in Shakespeare's The 
Taming of the Shrew” 

Term Essay for ENGL 2109 - Gender, Sexuality and Literature  

Essays – No … But … Reports – Yes   
 
J. Beddoes, H. Lagacé  

“Calorimetric and Microstructural Study of an Al-Zn-Mg-Si Alloy”  

Alcan International Ltd., KR-83/049, 2 Aug. 1983 (proprietary)  

 

http://www.carleton.ca/calendars/ugrad/0910/courses/ENGL/2109.html


Introduction – Engineering Reporting 

• You Will Be Judged By Ability To Write Well 
⇒ In this engineering program and throughout your career 

 
• Career Advancement Depends Partly On Writing Ability 

 
• Not Literary Writing 

⇒ Communications Skills In A Technical & Business Environment  
 
• Never Too Soon to Refine Your Written Skills 

⇒ You will never have adequate writing skill ! 
 

 



• Current Work: 
– Assignments  
– Laboratory Reports (for ECOR 1010 or other courses) 
– Resumé 
– Job Applications 

 
• Early Career 

–  Internal Memos 
–  Progress Reports 
–  Internal Technical Reports 
–  Contribute To External Reports 

 
 

• Later Career 
– Proposal Preparation 
– Technical Reports 
– Patents 
– Budget / Staffing Forecasts 
– Business Letters 

Reporting Topics - Formats 



• Who Is The Reader ? 
 

• What Does Reader Already Know ? 
 

• What Does Reader Want To Know ? 
 

• What Do You Want Reader To Know ? 

Before Writing – Think About … 

The “marker”  
 
The answer 
 
Whether you know the answer 
 
That you know the answer 

Your boss  
 
That you work for her/him 
 
Are you working? 
 
That you are working hard 



When Writing Remember … 

• What is the message you are trying to convey? 
– Purpose of report 
– Scope of work 
– Technical detail 

• Who is your audience? 
• Start by sketching out a table of contents 
• Be consistent in your formatting 

– Style and references 
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• Date and Sign Everything Written 
 

• Be Clear and Concise  ⇒ 
 

• Avoid Jargon and Fancy Words 
 

• Plan Content – Outline – Several Drafts 
 

• Spell Checkers Are Only An Aid  ⇒ 
 

• Do NOT Leave Writing to the Last Minute 
 

• PROOF READ OVER AND OVER 

Universal Rules 



• Minimize Number Of Words  ⇒ 
 

• Avoid Verbs Turned Into Nouns  
  “Determination of procedure occurs at the committee level.”  
                    “The committee determines procedure.” 
 
• Use Strong Subjects  
      “The decision was made by the supervising engineer.”  
            “The supervising engineer made the decision.” 
 
• Useless Adverbs  
                  “The project was completed really well.” 
        “The project was completed well.” 

Be Concise and Clear 



“Objective consideration of contemporary phenomena  
compels the conclusions that success or failure in competitive  

activities exhibits no tendency to be commensurate with  
innate capacity, but that a considerable element of the  
unpredictable must inevitably be taken into account.” 

Minimize Number of Words 

“The race is not to the swift,  
nor the battle to the strong, 
neither bread to the wise,  

nor riches to those of understanding, 
or favour to those of skill; 

but time and fate happens to all.” 
  Ecclesiates, chap. 9, verse 11. 

 

You have to be lucky! 



I have a spell checker 
 

It came with my PC 
 

It plainly checks four my revue 
 

Mistakes I cannot sea. 
 

I’ve run this poem threw it, 
 

I’m sure your please too no 
 

Its letter perfect in it’s weigh, 
 

My checker tolled me sew. 

Spell Checkers 



• Vigorous writing is concise. A sentence should 
contain no unnecessary words [and] a 
paragraph no unnecessary sentences, for the 
same reason that a drawing should have no 
unnecessary lines and a machine no 
unnecessary parts. This requires not that the 
writer make all his sentences short, or that he 
avoid all detail and treat his subjects only in 
outline, but that every word tell. 

Elements of Style, William Strunk, Jr. - 1918 
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Qualities of a Good Engineering Report 

• Clear statement of purpose 
• Concise presentation of detail 
• Logical development of data and ideas 

– Analyze, explain, conclude, recommend 
• Objective separation of fact and opinion 
• Organized layout  

– Well-spaced headings and visuals 
• Has adequate references 

– No plagiarism or “forgotten” references 
• Has no spelling or grammatical errors 

– No slang or jargon 
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Comprehensive Engineering Report 
• Title Page  
• Executive Summary, Abstract  
• Table of Contents, List of Figures, List of Tables 
• Introduction 

– Any necessary background information 
– Reasons for writing the report  
– Concise statement of the objective of the laboratory 

• Method 
– Detail the method used to fulfil the objective of the 

laboratory 
– What steps were taken? 
– What tools were used to solve the problem? 
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• Results and Discussion 
– Present the findings of your work 
– Tables, graphs, and drawings can support this section, 

but must be accompanied by descriptive text (caption) 
– Only describe results that relate to the objective 
– Discuss any difficulties/anomalies that were 

encountered 
– Significance of your results 

• Conclusions 
– Was the objective achieved? 
– Either paragraph or organized in point form 
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Comprehensive Engineering Report 



• Acknowledgements 
• References 
• Appendices 

– Data tables 
– Graphs 
– Drawings 
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Not required to directly understand Results, 
Analysis, Discussion or Conclusions 

Comprehensive Engineering Report 



• Purpose  → To Get Interview 
 

• Content     • Who Are You / Where Are You 
• Your Education 
• Your Work Experience 
• Technical Interests & Achievements 
• Volunteer & Community Activities - Leadership  

 
• Personal Details Not Necessary (Age, Gender, Birthplace, Photograph) 

 
• Academic Marks & Standing  

 
• References  - Available On Request  

 
• Customize For Different Jobs 

Resumé 



• Concise, Formal, Respectful But Confident 
 

• Confined To Specific Job 
• Indicate Knowledge of Job / Company 
• Why Hire Me ? 

 
• Contact Details On Letter 

 
• PROOF READ OVER AND OVER 

 

Covering Letter 



• Rapid Transfer Of Information 
 

• Variety of Formats → Organization Specific 
 

• Often Formal & Archival 
 

• Usually Internal → Immediate Supervisor + Distribution 
 

• Concise, But Not Necessarily Short 
 

• Proper Grammar → Even In E-mail 
 

• Technical Information 
• Meeting / Trip Report 
• Production Summaries 
• Monthly, Quarterly Progress Reports 

Internal Memos 



Distribution 
Including 

archival files 

Clear statement 
of content 

Outcome of work 

Details 

MEMO 



• Development of Future Work 
• Marketing Proposal   • Product Development 
• Production Capability   • New Design 

 
• Compete For Internal Capital Funds 
• Compete For External Work  

 
• Proposal Can Be Costly To Produce 

 
• Contains: 

• Rationale For Expenditure  • Capability Of Project Group 
• What Is To Be Done    • How Will It Be Done 
• Schedule    • Budget 
• Risks     • Major Potential Problems  

 
• REMEMBER - You May Have To Do What You Propose ! 

Project Proposals 



• Concise Summary of a Significant Technical Advance 
 

• Structured Format: 
  Abstract, Introduction, Procedural Details, Results, Discussion 
 Conclusions, Acknowledgements, References 
 
• Information Becomes Public 

• Free Of Commercialism 
• Cannot Directly Criticize Competitors Product or Process 

 
• Corporate Policy For Release Of Information 

• Internal Technical Reports 
• Frequently Confidentiality Agreements  

Technical Research Papers 



Abstract 
< 200 words. 

Statement of contents  
and significance. 

Background information 
to put report into 

context Clear statement 
of purpose 



Abstract 
< 50 words. 

Statement of  
contents and  
significance. 

Background  
Information to put  

report into 
context 

Clear statement 
of purpose 



• Legal Document - Significant Initial and Ongoing Costs 
 

• Provides Protection of Intellectual Property 
• Do You Need Or Want Protection ?  
• Usually Strict Corporate Policies In Place 

 
• Must Divulge Technical Details 

• Product Patents More Common  -  WHAT 
• Process Patents Less Useful & Desirable  -  HOW 

 
• Structured Format 

Field of Invention, Background of Invention, Summary of Invention, 
Description of Invention, Examples of Use, Claims 
  

• Usual To Enlist Advice of Patent Attorney 
 

• Lengthy Process - about 2 years from application to patent  

Patents 





ECOR 1010 Lab Reports 

• One page of text, plus front (title page) and back 
matter (appendices) 

• Typed and neatly formatted 
• Use Course Template: 12 point font size with fixed  

margins all around 
• Drawings, tables, and graphs should be attached 

to the report as Appendices 
• Drawings, tables and graphs should be supported 

by a short statement describing purpose and 
content (i.e., a caption) 
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Title Page 
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One Page of Text 

• Introduction  
– background information, concise statement of technical objective 

• Method  
– procedure to investigate objective 

• Results & Discussion  
– present results related to objective clearly, refer to graphs, tables or 

drawing as required 
– details in Appendix 
– discuss difficulties or anomalies and significance of results 

• Conclusions 
– list specific significant conclusions 
– state if objective achieved 



Figures and Tables 

Table 1: 1st Year Full-time Engineering Enrolment 2012 

Figure 1: Carleton engineering 
students at CFB Trenton. 

• All Figures and Tables referred to in one page of text must 
be numbered and have a caption 

• Immediately follow text (they are not part of Appendix) 

Program Enrolment 

Aerospace 131 

Architectural C & S 50 

Biomedical & Electrical 35 

Biomedical & Mechanical 47 

Civil 167 

Communications 40 

Computer Systems 64 

Electrical 144 

Engineering Physics 2 

Environmental 56 

Mechanical 156 

Sustainable & Renewable Energy (A&B) 22 & 23 

Software 57 

Total 994 



Appendices 

• Sketches, drawings, tables, calculations, etc. and supporting 
text that provide additional detail to results. 

• Each Appendix referred to individually in Results section 
• But, each sketch, drawing, table, etc. in the Appendix does not 

have to be referred to individually in Results section. 
 



Laboratory Reports – Other Courses 

• PHYS 1004, CHEM 1101, CHEM 1000 
• Make sure you are familiar with reporting requirements 



A Couple of Web Resources 

• Writing Guidelines for Engineering and 
Science Students: 
http://www.writing.engr.psu.edu/ 
– Lots of links and examples 

• Engineering Communication Centre (UofT): 
http://www.ecf.utoronto.ca/~writing/handbo
ok.html 
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• Poor writing & reporting skills will impede your advancement 
at university & in your career 
 

•  Good writing & reporting requires practice 
 

•  PROOF READ OVER AND OVER 
 

•  There are many forms of technical writing, but always 
• Clarity  
• Conciseness  
• Accuracy 
• Courtesy 

 
• Pay attention in  
   CCDP 2100 - Communication Skills for Engineering Students  

Summary 

http://www.carleton.ca/calendars/ugrad/0910/courses/CCDP/2100.html


Measurements 

• Physical quantity that has been observed. 
– Measurement compared to a standard 

quantity. 
• Standard quantity is called a unit. 
• Example: 1 kg is a standard unit.   

– e.g., mass of an object is 5 times greater than 
the standard unit, thus its mass is 5 kg. 

– A measurement consists of two parts:  
• A numerical magnitude and  
• A name, symbol, or combination of symbols that 

define the reference standard. 

 



Measurements, Dimensions, and Units 
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Dimension 

The physical length of a CFL football field.  The actual 
length of the field is constant, and does not change. 

To explain these definitions, consider a CFL Football Field: 



Measurements, Dimensions, and Units 
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Dimension 

The length of the field  can be represented by various measurements: 

110     yards 

330     feet 

100.584    metres 

measurement 

magnitudes 

units 

Changing the unit changes the magnitude of a measurement, not the physical dimension! 



Base and Derived Units 

• Derived Unit 
– Derived in terms of base units 

• e.g. 1 Newton = 1 kilogram times metre per 
second squared  

– (N = Kg m/s2) 

• Base Units 
– Fundamental units from which all other 

units are derived. 



Système International d’Unités (SI) 
• Adopted by almost all countries 

– United States is a notable exception. 

• Metric system introduced as measurement 
system “for all people, for all time”. 

• Metre was originally chosen to be one ten 
millionth of distance between north pole and 
equator. 
 
 
Since 1983 the metre is the length of the 
path travelled by light in vacuum during a 
time interval of 1⁄299,792,458 of a second. 



7 Base Units in SI 
 The International System of Units 

(SI) defines seven units of measure 
as a base set from which all other SI 
units are derived: 
• metre for length  
• kilogram for mass  
• second for time  
• Ampere for electric current  
• Kelvin for temperature  
• candela for luminous intensity  
• mole for the amount of substance.  

 
1 metre is practically = 1,579,800.762042(33) wavelengths of helium-neon laser light in a vacuum 

http://en.wikipedia.org/wiki/File:SI_base_unit.svg


Base and Derived SI Units - 1 

m 



Base and Derived SI Units - 2 



Base and Derived SI Units - 3 



Absolute and Gravitational Unit 
Systems 

• SI unit system  
– Absolute system  

• Mass is a fundamental unit  
• Newton’s second law (force = mass × acceleration) is 

invoked to derive force due to gravity. 

• FPS unit system 
– Gravitational system 

• Force is a fundamental unit 
• Mass is derived from Newton’s second law. 
• Distance, force, and time are fundamental dimensions, 

measured in units of feet, pounds, and seconds. 



Comparison of Unit Systems 



Forces and Gravity 

• The application of gravity in Newton’s Second 
Law (F = ma) presents several problems 

• It is treated differently in each system of units 
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• Newton’s Second Law:  F = ma 
 

• SI:     1 N = 1 kg· 1 m/s2 

 
• American:  1 lbf = 1 lbm·1 ft/sec2 
 
 Re-write Newton’s 2nd Law:          
 

 
 

cg
maF = 2

ft lbmwhere 
lbf sec

32.17cg ⋅
⋅

=

Does 
not 
work! 

Comparison of Unit Systems 



 
• Your mass is 120 lbm (54 kg). You jump off a cliff. 

What force pulls you to earth? 
 

– American: 
 
 

– SI: 

2

2

120 lbm 32.17 ft/sec 120 lbfft lbm32.17
lbf sec

c

maF
g

⋅
= = =

⋅
⋅

254 kg 9.81 m/s 530 NF ma= = ⋅ =

Comparison of Unit 
Systems 

Example: 



• What about on the moon ?  (Acceleration due to gravity 
is 0.2 that on earth) 
 
– American: 

 
 

– SI: 
 

2

2

120 lbm (0.2) 32.17 ft/sec 24 lbfft lbm32.17
lbf sec

c

maF
g

⋅ ⋅
= = =

⋅
⋅

254 kg (0.2) 9.81 m/s 106 NF ma= = ⋅ ⋅ =

Comparison of Unit 
Systems 



From Introduction to Engineering Analysis by K. D. Hagen, p. 30, 3rd 
Edition, 2008.  Artwork by Kathryn Hagen.  Note: 1 N = 0.2248 lb. 

A metric lunch:  1 N = 0.2248 lb f 



Units ! 
• Your mass is: 77 kg = 170 lbm = 5.28 slugs = 12 stones & 2 pounds  
• You weigh:   755 N  = 170 lbf 
• Just A Few Other Units !! 
  - 1 ton = 2 000 pounds (except in UK where it is 2240 lb, because a hundred weight is 112 

pounds and 1 ton = 20 hwt !!) 
  - 1 tonne = 1 000 kg (or 1 Mg) 
  - 1 mile = 0.868 nautical miles = 8 furlongs = 80 chains = 860 fathoms = 1 720 yards  
          = 5280 ft = 15 840 hands = 63 360 inch  
  - 1 BTU (British Thermal Unit = heat 1 pound of water from 60 to 61°F) = 778 ft·lbf 
  - 1 ton of cooling = 12,000 BTU/h (power to melt 1 ton of ice in 1 hour) 
  - 1 acre = 4 480 square yards 
  - Canadian tablespoon (teaspoon) ≠ US tablespoon ≠ Imperial tablespoon ≠ metric tablespoon 
  - 1 gallon US ≠ 1 Imp. gallon = 4 quarts = 8 pints = 160 fluid ounces = 153 shots = 102 jiggers 
  - 1 horsepower = 550 ftlbf/sec = 2544 BTU/h = 746 W 
  - bushels, pecks, ångström, mil, rods, drop, dash, pinch, troy once, beer gallon (1.016 

gallon), barrel, carrot, kip, fortnight, erg, dyne, bar, torr, calorie, etc., etc. 
 
• Get Good Conversion Tables !! 
 



How to Convert Units 
Adding Apples and Oranges: 
• You can only add things if they have the same 

units 
• You cannot add 5 apples and 3 oranges 

– (unless you are making fruit salad) 
• You must convert to common units 



How to Convert Units 
For arguments sake: 
• 1 apple = 1 PoF   and  1 orange = 1 PoF 
• So, you can write the first conversion as: 

 
 

• Multiplying something by 1 does not change it, 
so number of apples times 1 PoF/apple gives 
the equivalent Pofs for the number of apples 

• In the same way, oranges can be converted to 
PoFs 

1PoF1
1apple

=



How to Convert Units 
5 apples  oranges1PoF 1PoF + 3 8 PoF

1apple 1 orange
× × =

• Be a fanatic about units 
• Take the time to write out and cancel units 
• It is a very good habit to have 
• If the units do not work out then you know you 

are doing something wrong 
• Students who do not know how to convert 

units typically get 10% fewer marks on exams 



Learn to be careful and neat 
• Mistakes are easy to make if you are sloppy 
• Engineering students can make mistakes, but 

engineers cannot 
• Engineers work in teams in which they review 

each other’s work 
• If your work is a mess and difficult to follow, 

people will not want to work with you 
• If your work is difficult to follow, then people 

who assess your work might not see how 
brilliant you really are!   



Reading Assignment 

• Read Chapter 10 
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