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Abstract 
 
Communication skills are essential in engineering and this paper discusses one way to 
introduce more writing exercises.  One course in which writing has been emphasized is a 
senior-level, design-oriented, technical-elective course:  ME 4343 Heating, Air-
Conditioning and Refrigeration Design.  In this course, a 13-week guest lecture series 
was implemented.  Expert guests from outside the University were invited to speak on 
specific topics of relevance to the course.  The topics often represented timely “hot” areas 
which are not emphasized in a traditional textbook, yet are being discussed elsewhere.  
The students were required write-up a summary of each presentation.  Feedback was 
provided by the instructor.  At the beginning of the series, the write-ups revealed major 
problems and prompt feedback allowed the students to significantly improve during the 
semester.  Observations include many students: (1) confused the purpose of their write-
up, (2) made serious “mechanical” errors such as misspelling the speakers name or title, 
and (3) conveyed little understanding of the speaker’s issues or points.  With prompt 
feedback and specific recommendations for improvements, students were able to 
significantly improve.  There was a startling improvement in the quality of the write-ups.  
Students began to convey mature understandings of the presentations.  Overall, the 
instructor was pleased by the professional atmosphere established in the later part of the 
semester, especially as students participated in question and answer sessions to clarify 
main points.   This paper summarizes how the lecture series was organized, types of 
mistakes made by students, the type of feedback provided, and examples of how student 
written communication improved throughout the semester.   
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Introduction 
 
In many engineering programs, it is common to see a number of initiatives directed at 
improving writing.  At the university level, there may be a “Writing Across the 
Curriculum” (WAC)1 initiative like one being discussed at the University of Texas at San 
Antonio (UTSA).  Similarly, there may be a thrust for engagement to promote student 
learning and success such as one through the Building Engagement and Attainment for 
Minority Students (BEAMS) project2, of which UTSA has been a cohort since 2003.  In 
BEAMS projects, writing is used to promote engagement.  In engineering programs there 
is the desire for ABET accreditation.3,4  ABET has program criteria “g” concerning the 
ability of students to communicate effectively.  Often engineering courses are identified 
as having significant writing assignments.  Lastly, there may be persistent employer 
feedback that recent engineering graduates need strong communication skills5,6.  As these 
drivers converge, engineering faculty look for effective ways to strengthen written 
communication as well as reinforce course content within reasonable expectations of 
student time and effort.   
 
The purpose of this work is to share one approach where modest writing assignments 
have been used to build engagement and promote a deeper understanding of the material 
while improving communication skills.  In short, what is suggested here is an example of 
a writing-to-learn assignment which requires reflective thinking and synthesis.7  These 
types of writing assignments are observed to significantly enhance learning by writing.  
The method in which the writing was crafted was within a guest lecture series. 
 

Guest Lecture Series 
 
In preparation for the class, the instructor contacted potential outside speakers and asked 
if they would be willing to give a 50 minute presentation with 10 minute 
questions/answers at UTSA.  The instructor had the overall idea of the breadth of topics 
desired and contacted speakers in those areas.  The presentations would be geared toward 
senior-level mechanical engineering students that were enrolled in ME 4343 Heating, Air 
Conditioning and Refrigeration Design, although they would be open to anyone who 
wanted to attend. The presentations were held in a large lecture hall and advertised to 
attract those from the College, University, and local Community.  The local professional 
ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers) 
chapter as well as student chapter at UTSA advertised the events.  Somehow the first two 
events were picked-up by the San Antonio public radio station which gave them a broad 
appeal which did attract a few interested members of the public.  As a result, there were a 
large number of attendees with about two-thirds being from ME 4343.  This had the 
positive impact of creating a professional atmosphere.  The list of speakers is in 
Appendix A, and this was distributed within the UTSA community and through the 
ASHRAE chapter email list.   
 
In Appendix A, the speaker affiliation is given and it can be noted that all of the speakers 
were from outside UTSA.  The topics were arraigned from broad to the more detailed.  
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The first three were thought to have the greatest appeal and did attract the widest 
audience, especially the first two which received radio advertisement.  The third was 
attended by a local newspaper and an article was published about the presentation.8  
 
Flyers were prepared and posted throughout the UTSA campus to attract attendees.  An 
example of a flyer is in Appendix B.  The flyers were professional and helped establish 
the atmosphere for the presentations.    
 

Writing Guidance 
 
There are a number of excellent resources to help prepare students to write clear, concise 
and informative summaries.9  Some are available on-line at university writing centers.10  
Specific guidance was given to the students which emphasized the need to convey the 
key ideas of the presented in a coherent framework.   
 
After attending the lecture, the students are asked to write an internal company memo 
that summarizes the presentation.  The audience for such a memo is a company colleague 
or immediate supervisor.  The audience is expected to have a technical background, yet 
not be intimate with the speaker’s topic area.  Maybe the presentation was given at a 
conference where only one representative of the company attended.  Being a 
representative of the company, the student is asked to write a brief memo that will allow 
others to benefit from presentation.   

 
It is a good strategy to show students examples of how they are to write.  When this is 
repeated, a few example memos will be available from the Fall 2004 semester.  Good and 
bad examples will be distributed and students will struggle with trying to understand the 
original presentation from the write-ups.  It is expected that students will learn from 
reading the works of other students. 

 
The memo is to convey the key ideas of the presentation and not be an independent 
criticism of the presenter’s ideas.  If the presentation had five key ideas, then the memo 
should reflect each of these ideas.  Key terms are to be defined, especially if the terms are 
unfamiliar.  The student is required to link together the ideas without changing the facts 
or perspective of the presentation.  The overall topic area was often very new to the 
student so they were forced to be extremely attentive.  The PowerPoint slides were not 
available after the presentation nor were the presentations recorded for review.  This 
forced student to actively listen to the speakers and take good notes.   

Active Listening 
 
Active listening was one of the surprising results of this work.  It quickly became 
apparent that students were mentally engaged during the presentation as they tried to 
grasp the key ideas and struggle with summarizing the speaker’s main points.  The only 
time in which to ascertain the speaker’s points was during the presentation, and they 
knew their grade would suffer if they omitted major points.  A simple data dump also 
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would not be sufficient nor a bullet list of ideas.  The major points needed to be presented 
in a sentence structure.  A numbered list within a paragraph was acceptable and often 
encouraged, but the main points needed to be discussed.  Because of the length limit, 
students were very active in trying to understand what the speaker was saying. 

 

 Feedback 
 
It was readily apparent that prompt detailed feedback was needed to help students 
improve.  The first write-up was graded in detail with specific comments and suggestions 
to improve.  A few recurring topics are listed here. 

 
(1) Speaker name, affiliation, title of presentation and date.  A large number of students 
failed to document this information.  This information is critical to give the context to the 
memo.  Likewise, trivial misspellings were not acceptable.  This type of information was 
listed in the flyer and schedule, yet a few students didn’t get it right.  It was 
recommended to students that the first paragraph be devoted to this information and kept 
to a minimum of length.  It can often be accomplished in 2 to 4 sentences. 

 
(2) Major points.  Most speakers explicitly shared an outline or followed an outline.  A 
good write-up will give the outline and not miss any major points.  A strategy of using 
“number lists in a paragraph” was recommended, and specific examples shared: 

   
 “Five major areas of LEED certification are: 1) …” 
 “… talk highlighted six green activities in the San Antonio area: 1) …” 
 

(3) Understanding.  Students struggled to assess the conclusion of each major point as 
well as that of the overall talk.  Key words or phrases are often used by the speaker to 
convey main points such as: “solving customer’s problems”, “assessing value” or 
“sustainable”.  Often the speaker used a memorable phrase: “we are not inheriting the 
world from parents, but borrowing from children”.  At times, the speaker would ask 
questions like: “how can you make San Antonio green?” or “what is UTSA doing to be 
green”?  Major themes can often be placed in the ending sentence of a paragraph devoted 
to one of the major points.  

 
(4) Paragraphs.  Most students didn’t make good use of paragraphs to organize the memo.   
Some had run-on paragraphs or only one paragraph for the entire memo.  Some would 
break sections into paragraphs without any reason or some just stop the paragraph 
without any sense of conclusion. It because obvious that a review of writing mechanics 
was needed along with noteworthy examples.  An acceptable recipe was established by 
the class.  The first paragraph was devoted to relaying the who, when and what of the 
talk.  It often ended with an outline of the talk in a numbered list.  Each subsequent 
paragraph delved into the major sections of the talk, and ended with a conclusion or 
summary of the section.  The final paragraph summarized the overall purpose of the talk.  
Sometimes the speaker provided contact information and stated a willingness to continue 
the discussion.  If so, this was included in the closing paragraph.  Also, if a noteworthy 
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question was asked, it could be related in the closing paragraph. Overall, paragraphs are 
used to organize the write-up. 

  
(5) Trivial detail.  Some students thought the memo should be filled with details.  
Although some detail is essential, much of it was simply trivial, especially if there was 
not use of the details.  After the write-ups were returned, the class did discuss what could 
be considered trivial with some examples: “Board of directors for MEP include: … “, or 
“net present value of $49/sft …“ Overall, students were warned to keep the memo alive 
and avoid dead list of facts or bulleted list of items without insight.  They were expected 
to convey understanding, as well as sufficient information to give the understanding 
context. 

 
(6) In the news.  Students were encouraged to highlight things in the news that were 
discussed by the speaker.  How was the topic relevant?  Was recent legislation driving the 
effort?  Were recent tools or technology discussed?  Was there a new organization or a 
new name?  Specific examples were shared to show how the importance is enhanced by 
reference to recent events. 

 
(7) Acronyms.  Students tended to either avoid the use of, use without defining, or 
incorrectly define acronyms.  It was obvious that each speaker used acronyms extensively 
and often without introduction. Although the instructor was familiar with many, students 
often were not.  Hence it was emphasized that they should introduce and clearly define 
terms like:  MPE, LEED, SEER, SB-5, SECO, TCEQ, USGBC.   Similarly, they were 
not to belabor terms that the audience is familiar with like:  ASHRAE and HVAC.  As 
with names, it is essential that acronyms be correctly identified.  A discussion of 
acronyms provided another opportunity to emphasize the intended audience of the 
writing. 

 
(8) Personal subjective statements.   Some students tented to have statements like: “I 
thought the presentation was informative” or the “speaker did a wonderful job of “.  
These statements convey little information about what the speaker said.  Students were 
encouraged to avoid personalizing their subjective opinions, and concentrate on 
conveying the presenter’s perspective.  Some presenters did have good summaries or 
quotes that could be used to wrap-up the overall presentation and memo.  Hence, the 
personal opinions of the presenter were often included in the memo, without revealing if 
the writer agreed or disagreed with the speaker. 

 
(9) Help the reader.  Students were encouraged to avoid repeating ideas, dead wood, and 
jargon.  Likewise, they were encouraged to use active tense and keep sentences short and 
focused.  They were to avoid joining dissimilar ideas, often in run-on sentences.  
Likewise, some students used an excessive number of parentheses for sub-ideas.  These 
are distracting and make it difficult to read.  A good way to convince students of the 
importance of clear writing is to have them read what other students write.  In the future, 
it is recommended that they be prepared by being forced to read and assess multiple 
write-ups.  When one has to read poorly written material, it becomes easier to understand. 
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(10) Discouragement.  It was obvious many students worked hard on write-ups that 
received low grades.  Because the prompt feedback was provided with specific 
suggestions for improvement, the students felt the grading was legitimate and helpful.  
They had both the guidance and opportunity for improvement.  Without positive 
feedback, it would be easy to become discouraged.  It was observed that many students 
worked hard and were happy to see their grades improve during the semester, even if they 
never attained A status. 

 

Conclusions 
 

By the end of the semester, most students were doing an exceptional job of 
producing well written memos that reflected a mature grasp of what the speakers had 
said. Having thirteen weekly guest lectures allowed sufficient opportunity to provide 
meaningful feedback to students and see improvement.  A professional atmosphere was 
established which is considered helpful in preparing the students for careers in 
engineering.  The level of instructor effort was noted to be high, and this is a draw back.  
One may want to explore options to reduce the amount of instructor time needed to read 
and mark writing assignments, yet this appears to be the cost of instruction.  The grading 
time did drop significantly as more feedback was provided and the write-ups improved.  
The main benefits are:  (1) significant practice with subsequent improvement in written 
communication, (2) improvement in listening and comprehension skills, (3) wide 
exposure to current design issues, and (4) exposure to those practicing in the fields 
related to engineering.  Based on the experience, the instructors suggests to those who 
may want to implement this type of writing opportunity to:  (1) host many guests 
speakers, (2) limit the length of the write-up to ~500 words, (3) read each write-up to 
assess understanding, (4) provide prompt and detailed feedback, (5) be stingy with grades 
until the write-ups deserve good grades, and (6) be encouraging to avoid losing students.  
Overall, good technical writing is hard work and may engineering students feel they have 
week writing skills.  With proper guidance, the guest lecture series established an 
environment where there was significant improvement in technical writing skills over the 
semester. 
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Appendix A:  Flyer Promoting Series 

.
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Appendix B:  Example of Flyer for Each Presentation. 
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Appendix C:  Examples of Student Writing 
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