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recent survey of University of Oklahoma engi-

neering graduates who are now in industry revealed

a very interesting result: out of twenty-seven sub-
jects they rated as "essential for all engineers," oral commu-
nication was rated number one."" Since 1 have spent a total
of fifteen years in three industrial jobs, I was not surprised
at this high rating of the importance of oral communication.
Chemical engineers are expected to give many different
types of oral presentations in their jobs, including impromptu
speaking at small group meetings with peers and managers,
presentations to larger groups of peers and managers, and
presentations to small and large groups of technicians. A
strong case could be made that the ability to communicate
well is more important for a chemical engineer's success in
an industrial job than any other single factor.

Despite the significance of oral communication for suc-
cess in industry, few chemical engineers take a course on
the subject as part of their BS degree. This is undoubtedly
because chemical engineering curricula are already over-
loaded with courses.

Hanzevack and McKean have recognized this problem
and have developed an instructional program on oral
presentations as part of the senior design course at the Uni-
versity of South Carolina.” It consists of a brief lecture
component accompanied by a written handout of guide-
lines. Each student orally presents a major paper involving
design and economics.

Roger G. Harrison received his BS from the
University of Oklahoma and his MS and PhD
from the University of Wisconsin and has been
Associate Professor of chemical engineering
at the University of Oklahoma since 1988. He
spent a total of fifteen years in research and
development positions with Phillips Petroleum,

Upjohn, and Chevron.
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An even more intensive instructional program on oral
presentations has been put into place for seniors in process
design at the University of Oklahoma. In this program, each
student gives four different types of presentations, and the
presentations are videotaped so that the students can ana-
lyze and improve their speaking. The program is incorpo-
rated into two process design courses: Process Design Labo-
ratory and Process Design L. In the Process Design Labora-
tory, students work in teams to obtain experimental data for
three unit operations and do a large-scale process design for
each. This course is taken concurrently with Process Design
I, where the fundamentals of process design are taught.
Lectures on how to make an oral presentation are given in
Process Design I, and students then give four oral presenta-
tions in one of the sections of Process Design Laboratory.

PLANNING AND PREPARING PRESENTATIONS

A key component of this program is the presentation of
information on how to plan and prepare an oral presenta-
tion. The author gives two lectures, systematically explain-
ing all the steps involved in the process. A twenty-two page
outline of this information (also available upon request to
anyone reading this article) is handed out at the beginning
of the lectures. The information is based on the author's
experience in giving oral presentations and on a short course
the author took at Phillips Petroleum Company (given by
Shipley Associates, Bountiful, Utah). The author also has
found a book on public speaking by Osborn and Osborn to
be very helpful.”!

The first part of the lectures is spent convincing the stu-
dents of the importance of oral communication. Personal
experience and observations are delivered extemporaneously,
both to help create interest and to give a good example of an
extemporaneous talk.

A central idea in planning and preparing a presentation is
to decide early on the method of presentation. Although
students have three methods they can use—memorized,
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Chemical engineers are expected to give many different types of oral
presentations in their jobs . . . A strong case could be made that the ability to communicate well
is more important for a chemical engineer's success in an industrial job than any other single factor.

manuscript, and extemporaneous—we teach them that an
extemporaneous delivery is almost always the best choice;
it comes across as being spontaneous and avoids such prob-
lems as the stilted or inflexible delivery characteristic of
memorized or manuscript presentations. We teach students
to develop a key-word outline on only one sheet of paper or
an index card and then to talk extemporaneously about each
point on the key-word outline.

We also teach students how to organize a talk. A typical
organization is
e Introduction
* Transition
* Body
* Transition
* Conclusion

Both the introduction and the conclusion should be given
without the use of notes. Listeners quickly lose confidence
in a speaker who has to refer to notes during the introduc-
tion or conclusion to a talk. A key objective of the introduc-
tion should be to interest the audience in the topic. This can
be accomplished by any number of approaches, such as
telling a story, using an analogy, or using humor. The intro-
duction should also give a preview of the rest of the talk.
The conclusion should reiterate the main ideas of the talk
and provide a sense of closure. Techniques for doing so
include such things as closing with a quotation, a statement
of personal intention, or a story.

The main points should be presented in the body of the
talk. There should be about three main points in a short talk
and about five in a longer one. These main points and any
sub-main points do not have to be memorized since they are
included in the key-word outline.

Transitions are needed in any talk in order to link the
various parts of the speech together. They give coherence to
the talk and guide the listeners along the way. When transi-
tions are not planned, overuse of words such as "well," "you
know," and "okay" can result.

Visual support materials are also necessary for most pre-
sentations. In my lecture on preparing talks, I discuss the
various strengths and weaknesses of the different types of
visual support materials, including chalk boards, overhead
transparencies, and slides. I warn the students that a com-
mon tendency is to try to put too much material on a trans-
parency or a slide. I emphasize two points taken from "The
Speaker's Pledge," by Lubberoff:*

o When using overhead transparencies, prepare them with
letters that are at least four times the size of those on a
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typewriter.

» When using slides, fill them only with what can be typed,
double-spaced, on a 3x5 card, and no more (approxi-
mately nine lines).

A final point that I stress is that the student must practice
the presentation several times, and that practicing should be
carried out using the key-word outline. This is important for
making the presentation sound natural.

STUDENT PRESENTATIONS

A description of each of the four types of talks the student
must give follows.

Impromptu Talk This is a one- or two-minute talk on a
topic announced at the start of class. The topic is one that
any student can readily speak on, such as "Tell us some-
thing interesting that happened to you when you were grow-
ing up," or "Tell us something about yourself that the rest of
us probably don't know." The objective of this talk is to
enable the students to give an impromptu talk in a relaxed
setting. They are then given feedback on their speaking
style, captured on videotape. The videotape viewing gives
students the opportunity to discover distracting gestures and
speech habits that they may not have been aware of.

Introduction to a Longer Talk This introduction, three to
four minutes in length, is delivered without notes. The main
point here is to capture the attention and interest of the
audience and to preview the rest of the talk. The students
select their own topics and develop points for the body of
the talk, but actually only give its introduction.

Talk Using at Least One Transparency This covers only
one part of the body of the talk, is three to four minutes in
length, and must be delivered using only the key-word out-
line. The students again select their own topic. The focus of
this talk is learning how to use transparencies effectively.

Talk on a Portion of a Process Design Laboratory Re-
port Each group of four students gives a twenty-minute
presentation on the last of the three projects they did in the
course, which means that each of the students has five min-
utes to speak. Typically, each student would use three to
four transparencies in his or her presentation. In preparing
for this talk, the students practice before the other members
of their group, which gives them valuable feedback from
peers. Furthermore, this additional talk involving transpar-
encies helps to increase the students' confidence in using
visual aids.

The instructor jots down brief comments, both positive
and negative, for each talk, and the notes are then given to
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the student at the end of the class. A grade is assigned to
all talks except the impromptu talk. Students are also as-
signed a grade for viewing their videotape (full credit if
viewed and zero credit if not viewed); this viewing must be
done before their next talk. Students view one of their vid-
eotapes in the presence of the instructor and they then dis-
cuss the student's performance.

FEEDBACK FROM STUDENTS

After the last oral presentation the students are asked to
evaluate the program. The responses have been over-
whelmingly positive. Representative student comments
are given in Table 1.

The comments reveal several interesting insights about
the program. The students appreciated both the information
on how to make a presentation and the opportunity to prac-
tice in front of their peers. Also, the videotaping was con-
sidered to be a useful tool in discovering how they could
improve their next presentation, confirming the adage "a
picture is worth a thousand words." Since more than half of
the students had not taken any previous speech course, this
program is definitely filling an educational need.

APPLICATION FOR OTHER DEPARTMENTS

This program could easily be used in an adapted form in
other chemical engineering departments. For departments
where the senior design class is relatively small (less than
twenty), the lectures and the student talks could all be
done in the design class. (It was successfully done this way
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at the University of Oklahoma for two different semesters.)
Another approach would be to incorporate the student
talks in the sections of unit operations lab and give the
lectures in a chemical engineering course running con-
currently with the lab.
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REVIEW: Physical Polymer Science

Continued from page 149.

Polymer rheology has now been included in Chapter 10
with polymer viscoelasticity. Example calculations and the
laboratory experiments in these sections are well thought
out. There is a new section on fracture and healing in Chap-
ter 11 (polymer mechanical behavior), and Chapter 12 intro-
duces polymer surfaces and interfaces, electrical properties,
and nonlinear optics.

References, general reading, and study problems are in-
cluded in each chapter. The study problems are well-
chosen. There are both qualitative and quantitative prob-
lems, problems dealing with analytical methods, problems
addressing theory, practical questions, and some problems
that can be answered with the aid of simple experi-
ments. Students may be perplexed, but they won't be bored
with this homework.

In conclusion, polymer physical science is an area that is
often neglected in polymer course sequences in chemical
engineering—this book can be used for an introductory
course, or could even be used as the basis for a graduate
course on the topic. Because of its good treatment of
amorphous, crystalline, liquid crystals, rubber elasticity,
and thermalmechanical transitions, it is also a valuable ref-
erence for the industrial polymer scientist working on
performance properties of solid polymer, polymer blend,
or liquid crystal systems. (1
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