Capstone Design Report Writing

The design report is about the design not 
· The team 
· The design process

· Failed attempts

· Chronology of events  
· Opinions 

It includes 
· The design requirements

· Design decisions 
· Direct justification of decisions 
· Design evaluations
· Design disclosure

· Analysis results  
Everything else is extra and unnecessary.  
When they asked Michelangelo how he made the statute of David, he replied, it was easy,  I simply chipped away the stone that did not look like David! 

Some common problems

1. Avoid Statements that lack sufficient information

·  “The design team has spent considerable time brainstorming original concepts to determine the best method of …
·  “After examining this document, the reader should have a good understanding of the …
· “The design criteria that needed to be met with respect to the customer’s needs and the engineering targets for the test machine were addressed”
The Golden Rule is: 
· “If in Doubt, Leave Out”. 
Mark Twain - “I didn't have time to write a short letter, so I wrote a long one instead

2. Avoid statements that are obvious
· “The design team is donating their time and energy in the research and development stages …”
· “After gathering ideas in the external search the team came together on various occasions and began brainstorming on possible solutions”

3.  Avoid statements that are too general to be useful
· “While searching, there was some useful information found which assisted the design team to come up with the most effective design …”

4.  Avoid statements that are unrelated to the results and outcomes of the design work 
Writing is one of easiest things, erasing is one of hardest

5. Avoid explaining the design process.  Focus on the facts and results.
6. Avoid telling a chronological story about the design development 

· “The design team performed an extensive search during the last two weeks of January, 2008 … The external search was submitted to the faculty on February 2008.”

· “The design team will not formally meet over finals week and spring break”

Read over your composition and when you meet a passage which you think is particularly fine, strike it out


Samuel Johnson

7. Avoid using inefficient or awkward statements
· “In all, there were eight different design concepts were produced”

· Better: Eight different design concepts were created
· “The PSU design team’s desire is to be able to have a design constructed and operational by the end of May 2008.”

· Better: A prototype is expected to be constructed and operational by the end of May 2008.

· “We determined that this insert was infeasible within the tolerances of the insertion machine”

· Better This insert is infeasible because, as shown in Fig. X, the existing gap …
There is but one art, to omit


R.L. Stevenson

8. Substitute simpler phrases

· “In order to” = to 

· “Takes the value of” = equals 

· “As can be seen in the figure…” = the figure shows that 

· “Attempt to try” = try

· “More diminutive” = smaller 

9. Read carefully! Spell check does not catch these
· Of coarse / of course

· There / their

· It’s / its

· Where / wear

· Lead / led

10. Minimize “we think”, “we believe”, “it appears like”, “we decided”, “if”, etc.  These words show lack of confidence or rigor.

The most essential gift for a good writer is a built-in shock-proof shit-detector.
Ernest Hemingway 

11. Break down long sentences

· “The result of that process was a preferred design that consists of a hydraulic cylinder and pivot arm mechanism that is positioned low to the ground along with a pressure transducer to capture load data”
· Better: The preferred design consists of a hydraulic cylinder and a pivot-arm mechanism that is positioned low near the ground.  A pressure transducer captures the load data.
12. Avoid grammatical inconsistency on bulleted items
 “This is achieved by:
· Measuring and analyzing the solar radiation…

· Developing new ceramic thin films…

· Analyze and model the performance…”

Less is more


Robert Browning

13.   Avoid sentence fragmentation (choppy sentences)
· “Sunstrip solar fins are available with highly selective AnodicCobalt or semi-selective black paint surface finished; 12 mm or 8 mm copper waterway; cut and inflated to your specified length.”

14. Pay attention to the word processor (Word) grammatical suggestions

15. Avoid using unnecessary technical words or words unknown to readers
16. Avoid using fancy or uncommon words.  Avoid informal writing (isn’t, can’t, aint).
I have made this letter longer than usual, because I lack the time to make it short. Blaise Pascal

17. Do not expect the reader to draw conclusions
· It is considered bad practice to expect the reader to synthesize meaning from bits and pieces of information presented without guidance or direction. Draw conclusions from the presented facts.  Sentence structure should be like: Facts -> meaning -> conclusions.
18. Use of casual language 

· Avoid being humorous, sarcastic, critical, skeptical, or frustrated – keep emotional statements to a minimum even positive ones.  State the facts.  
19.  Using too many adjectives specially the word “very”.

Have something to say, and say it as clearly as you can. That is the only secret. 

- Matthew Arnold 

20. Avoid poor organization 

· Make sure the information is presented in proper order 

· Make sure you only present facts that are relevant to the heading.

21. Use consistent heading format
22. Avoid excessive use of “We”, “Us”, and “Ours”

· Use third person format as much as possible unless it is important to explicitly emphasize the team’s role.  Try to avoid chronological reporting of the design activities.  The design report is not a story – rearrange facts to fit the results of the design process.
I believe more in the scissors than I do in the pencil. 

- Truman Capote 

23. Avoid excessive use of “it”, “them”, “they” to refer to subjects
· Try to express the subject of the sentence explicitly as much as possible unless it is very clear what they refer to.  

24. Avoid complaining about teammates, sponsors, faculty advisors, venders, or others.  
25. Avoid mixing styles.  Do not put together verbatim materials written by different people.  
It is perfectly okay to write garbage--as long as you edit brilliantly. 

- C. J. Cherryh 

26. Avoid inadequate content for the “Conclusions” section.
· The conclusions section in a design report is an assessment of the design progress. Summarize
· The main decisions made
· Milestones achieved
· How close the project is to completion.

· The main tasks to be done next 
· Milestones to be achieved.  
· Evaluate the current state of the  product relative to the customer needs.
·   State in what respects the design exceeds the needs 
· State in what respects the team had to make compromises.  
The most valuable of all talents is that of never using two words when one will do. 

- Thomas Jefferson 

27. If you are not gifted when it comes to writing, let someone else do it while you work on your skills.
· “When adapting a system that has been successful in regular sized vehicles to semi-trucks that can tip the scale of upwards to 80,000-lbs, closed track testing is absolutely necessary to develop and tune these systems”
28. Words you should typically avoid

· We, us, ours (occasional use is ok)

· We think, we want, we have decided

· The team is/has/will ...

· Meeting, discussion, brainstorming
· As a matter of fact

· In fact 

· Overall

· Perhaps, maybe, generally, typically, probably, etc.

· Basically, literally, in principle, absolutely, essentially
· Very, much more, extremely, highly

· Annoying, disturbing, frustrating, 

· Believable, plausible, 
· Revision, Revision, Revision
· First revision:

· Check for accuracy and validity of statements, charts, and equations. Cross misleading or confusing information.
· Second revision:

· Strive for clarity.  

· Use simple non-confusing statements.

· As a rule of thumb, each statement should not be more than two lines. But avoid too many short sentences
·   Avoid jargon not known to readers.

· Avoid complicated drawings.

· Match the report to the interest, need, and technical level of audience.

· Under-estimate the knowledge of the audience.
· Third revision

· Improve the report organization

· Are there enough headings and sub-headings

· Does the material follow a logical development

· Fourth revision

· Seek conciseness

· Ask yourself how much can be deleted without disturbing the reader’s comprehension of the report. 
· Fifth revision

· Correct errors in grammar, spelling, and sentence structure.  Allow someone to read your report

The only way to learn to write is to write. 

- Peggy Teeters 

