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TH E DEVELOPMENT OF technical communications 
courses in the undergraduate chemical engineer­

ing curriculum has been the topic of several recent 
articles in GEE and other periodicals [1-5], and sev­
eral reports on the future of engineering have em­
phasized communication skills as a vital element in 
our students' education [6, 7]. Very little, however, 
has been written about the necessity of such training 
for graduate students. This article describes a course 
which has been designed to develop oral and written 
communication skills appropriate for engineering 
graduate students and for the demands of their post­
graduate careers. 

Graduate students have as great a need for a good 
foundation in oral and written communication skills as 
do undergraduates. During their tenure in graduate 
school, they usually have opportunities to present pa­
pers at conferences and to write technical articles and 
reports, and eventually they each face the considera­
ble task of preparing a thesis or dissertation. Students 
often venture into these exercises with little formal 
training in technical communication skills except what 
might be resurrected from an undergraduate labora­
tory course or provided informally by their faculty 
advisers. 

Despite the heavy course loads and long hours in 
the research lab that graduate students must endure, 
investment of relatively little time in a communica­
tions course is easily justified and, in most cases, 
comes to be greatly appreciated. After graduation, 
the MS or PhD engineers enter a work environment 
where adequate communication skills are required, 
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and at that point in their careers there is little time 
to spend on refining, much less acquiring, such skills. 
Being able to communicate effectively and efficiently 
is as important as having the necessary technical back­
ground and is a significant factor in career advance­
ment. 

We have offered a graduate level communications 
course as an elective during the summer terms of the 
past two years. The summer term provides an appro­
priate setting for the relatively informal classroom en­
vironment. The course is typically not part of the stu­
dent's formal program of study, and most take it 
either because of their own interest or at the encour­
agement of their faculty advisers. We have had no 
difficulties in populating the course. There are three 
major course objectives: 

• Familiarizing students with the skills necessary to prepare 
and give extemporaneous oral presentations 

• Providing an arena for the practical development of compe­
tence and confidence in these skills 

• Improving technical writing skills appropriate for graduate 
students (papers, proposals, theses, dissertations) 

Although students must devote a fair amount of 
time to preparation for a broad array of course assign-

CHEMICAL ENGINEERING EDUCATION 



[Success] is ... often due to an ability to interpret technical material at a level appropriate 
for the audience. A basic premise of our course is that the student already has an adequate knowledge of 

technical chemical engineering principles--we seek to develop the mechanism by which that 
technical knowledge may be efficiently and effectively conveyed to the audience. 

ments, they consistently evaluate the class as vital 
and recommend it to their peers. 

COURSE STRATEGY 

Success in communication does not always depend 
upon competence in technical content. It is more often 
due to an ability to interpret the technical material at 
a level appropriate for the audience. A basic premise 
of our course is that the student already has an 
adequate knowledge of technical chemical engineering 
principles-we seek to develop the mechanism by 
which that technical knowledge may be efficiently and 
effectively conveyed to the audience. Some of the key 
concerns of the course, therefore, are "knowing the 
audience," speaking and writing in a style and lan­
guage adapted to the audience, and being conscious of 
audience feedback. 

The course covers both technical writing and oral 
presentations, but more time is spent on oral presen­
tation skills since this type of instruction is usually 
lacking in a student's background. Most course assign­
ments, however, integrate both written and oral com­
munication to some degree in order to realistically re­
flect typical career demands. 

Because of the fast pace of the course, the instruc­
tor must be a model of organization and preparedness. 
Course material must be sequenced to allow adequate 
time for students to prepare assignments which re­
quire practice, drafting and revising, or gathering of 
data and background information. Occasionally, spe­
cifics of the course content must be altered to suit the 
background of the students. If, for example, a signif­
icant portion of the class is composed of foreign stu­
dents, we take additional time to discuss their unique 
barriers to technical communication in English. 

The students give four talks, with each talk focus­
ing on delivery to a different type of audience. In 
order to encourage organization and timely prepara­
tion, an outline must be submitted several days before 
the presentation date. All presentations are video­
taped and evaluated on rating sheets by the classroom 
"audience." Talks are rated on organization, style, de­
livery, quality of visual aids, and length of the presen­
tation, and a brief critique session follows each talk. 
The speaker must also review the video recording of 
his/her talk and submit a self-evaluation of the presen­
tation. The immediate feedback provided by the class, 
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the comments of the instructor, and the self-evalua­
tions all allow the student to integrate the observa­
tions into the next assignment. 

COURSE CONTENT 

The first class session begins with a discussion of 
the barriers to effective oral communication. Students 
readily identify the characteristics of a poor talk 
(which leads one to believe that they have seen many 
examples of poor talks!). The characteristics cited 
most often include lack of organization, speaking 
beyond the allotted time, using subject material 
beyond the comprehension of the audience, poor visual 
aids, and poor voice quality. The lecture that follows 
the discussion uses it as the basis for addressing 
methods of effective public speaking. Emphasis is 
placed on preparation and organization of the talk 
(outlining), the method and style of delivery, the me­
chanics of speaking (voice volume, speaking rate, 
posture, use of prompts, eye contact, use of a pointer), 
and the preparation and use of effective visual aids. 
Overheads are used for most presentations, but the 
final presentation is given using projected slides. 

The first assignment is to give a five-minute talk 
on any subject. Familiarity with the subject material 
allows the student to concentrate on the basics of pre­
paring the talk and serves as a mild initiation into the 
classroom format for presentations-speaking before 
one's peers, being evaluated by them, and being mon­
itored by the eye of a video camera. The audience 
members also have the opportunity to become accus­
tomed to their role of evaluating their colleagues. 

We next cover the topic of classroom lecturing. 
Since some of our graduate students either serve as 
teaching assistants or anticipate careers in academics, 
this topic has wide appeal. Particular emphasis is 
placed on maintaining audience interest through an 
enthusiastic and conversational speaking style, by 
using classroom demonstrations, by effective use of 
the chalkboard, and by the visual and verbal highlight­
ing of important lecture concepts. The next assign­
ment is to prepare and present a ten to fifteen minute 
lecture on undergraduate chemical engineering course 
material. Examples of student lectures include such 
topics as the development of shell balances, properties 
of Newtonian and non-Newtonian fluids, vapor-liquid 
equilibria, and other chemical engineering basics. An 
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alternative to this assignment (or an additional assign­
ment) is the preparation of a talk for a lay audience. 
Students must present technical material (possibly 
their research topics) in a form understandable to an 
audience at the college freshman level. This exercise 
provides an opportunity to observe how easily chemi­
cal engineering jargon can slip into a student's vocab­
ulary and serves especially well in sensitizing the stu­
dent to the needs of the audience. 

The course next focuses on technical writing. It is 
useful to illustrate differences between technical writ­
ing and creative or expository writing in order to dis­
tance the student from an "English essay" attitude. 
We emphasize that, in contrast to creative or exposit­
ory writing, technical writing must be clear, precise, 
and (usually) unemotional. It should be based on facts 
and should always be in response to a need-the need 
for funding, the need to provide information, the need 
to provide instruction [8]. Because of these specific 
needs, we again stress the importance of knowing the 
audience for whom the writing is intended. 

Since technical writing must be grammatically cor­
rect and stylistically compact, we briefly review the 
basic elements of grammar: punctuation, use of verbs, 
subject-verb agreement, and common grammatical er­
rors. Writing style is discussed in the framework of 
Alley's seven goals of language in technical writing 
[9]: precision, clarity, forthrightness, familiarity, con­
ciseness, fluidity, and imagery. Verbs are major 
players in achieving these goals, and it is worthwhile 
to focus a class lecture on some of the typical verb 
usage problems. We discuss the common difficulty of 
choosing proper verb tenses for technical documents. 
A second problem is the selection of verb voice (active 
or passive). Most students have been taught to be as 
impersonal as possible in technical writing by avoiding 
the use of "I" or "we." The concensus now is that the 
appropriate use of the active voice and the pronouns 
"I" and "we" results in a straightforward, honest pre­
sentation [8]. 

To illustrate these points, we provide the students 
with a poorly written technical paper. It contains 
many examples of grammatical errors and poor writ­
ing style--imprecise words, overly complex phrases, 
run-on sentences, incorrect punctuation, poor spel­
ling, and a host of other technical writing offenses. 
The students must rewrite the paper to eliminate the 
errors. They may, if they wish, use a software pack­
age such as RightWriter® (RightSoft, Inc., [10]) to 
compare the unedited and edited versions of the 
paper. Right Writer is one example of a style and syn­
tax analysis program intended as an aid for business 
and technical writing. The program is made available 
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to students and provides a useful tool for pointing out 
possible errors and stylistic weaknesses. 

Once the fundamentals of technical writing have 
been established, we proceed by covering a few spe­
cific applications of writing skills appropriate for 
graduate students. We discuss abstracts, technical 
journal articles, proposals, and, if time remains, re­
sumes and cover letters. Technical documents such as 
journal articles, reports, and proposals consist of simi­
lar elements: an abstract, an introduction, the text 
body, a summary/conclusion section, a bibliography, 
and appendixes. The content of these elements is co­
vered in a general discussion, and particulars are em­
phasized when we consider each document type indi­
vidually. 

We review several different types of abstracts: 
those for conference proceedings, theses and disserta­
tions, technical articles, and proposals. For the next 
assignment, we distribute copies of a published techni­
cal article from which the abstract and reference infor­
mation have been removed and ask the students to 
write a new informative abstract. The student 
abstracts are then compared to the original. (Often 
the student abstracts are of much better quality than 
the original!) Each student must also submit an 
abstract of his next presentation, a ten- to fifteen-min­
ute talk on the student's research topic. The abstract 
format and the technical talk are intended to simulate 
the conditions that the student would encounter when 
preparing for a professional meeting. 

Writing proposals and grants is covered in detail 
since most professionals will encounter the need to 
write a proposal at some point in their careers. We 
discuss not only the content and logical structure of 
proposals, but we also provide a summary of typical 
proposal formats of several major funding agencies, 
we review examples of budgets, and we discuss the 
positive writing style appropriate for proposals. 

The course culminates in the writing and presenta­
tion of a short proposal. The class is given strict 
guidelines on abstract length, page limitations, budget 
restrictions, and so on. An outline of the proposal 
must be discussed with the instructor at least one 
week before the project is due. The students usually 
choose a topic from their own research area and select 
an appropriate funding agency to which they address 
the proposal. A strict requirement is that the proposal 
must be in the student's own words and should not be 
borrowed from the research adviser. The presentation 
format is one in which the student must "sell" the 
proposal to a panel representing the funding agency, 
with the class playing the role of the review panel. 
The panel is given the opportunity to ask critical ques-
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tions after the talk, thus putting the speaker in the 
position of having to logically and eloquently defend 
the proposal. The panel then decides whether or not 
to fund the project. It is interesting to observe that 
proposal success rates in this course are significantly 
higher than in the real world! 

CONCLUSIONS 

It is a rare individual who can deliver a well-or­
ganized impromptu talk or write a grant proposal in 
one draft. Most people require skill development, 
preparation, and practice. This course offers not only 
the fundamentals of how these skills may be de­
veloped, but also serves to reassure the students that 
they can become effective communicators. We believe 
that we have been successful in accomplishing the 
three main course objectives described earlier in this 
article, but much more is accomplished in developing 
the students as professionals. Students are stimulated 
intellectually by what they learn about communication 
and by what they learn about their colleagues through 
communication. They learn a valuable lesson about the 
willingness to give and to accept constructive criti­
cism, a fact of life for someone in a technical field. At 
the beginning of the course, students are happy to 
praise the strengths of a classmate's presentation and 
are reluctant to criticize the weaknesses. But the 
classroom environment eventually evolves into a colle­
gial one as students recognize the value of construc­
tive criticism and how much can be learned from 
others. We hope that these attitudes, as well as what 
they have learned about technical communication, 
carry over into their professional interactions in 
graduate school and into their careers beyond. 
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