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T IS A WELL-KNOWN fact that an engineer’s ability

to communicate, both orally and in writing, largely
determines his success in advancing up the career lad-
der. In view of this fact, most formal engineering edu-
cation programs require some degree of proficiency in
technical writing. However, few offer training or ex-
perience of any kind in making oral presentations.

The importance of teaching engineers to make ef-
fective oral presentations is becoming recognized. In
a recent report on the future of chemical engineering
education, a group of prominent industrial leaders
suggested the use of oral presentations in at least one
course each year as a means of improving communica-
tion skills of graduating engineers [1]. In a recent
news article on chemical engineering schools and what
they are doing to adapt to the changing needs of the
chemical process industries, Donald Dinsel, DuPont’s
professional-staffing manager, was quoted as saying,
“We like engineers who have taken writing and speech
classes” [2] (italics added). In the same article, both
Jordan Spencer, acting chairman of Columbia Univer-
sity’s chemical engineering department, and Allan
Myerson, head of the chemical engineering depart-
ment at Polytechnic Institute of New York, were
quoted as saying that they are pushing for required
exercises in oral presentation for their students.

Since approximately 1977, undergraduate students
in chemical engineering at Brigham Young University
(BYU) have been required to take a course on making
oral technical presentations during their senior year.
The purpose of this course is threefold:

® To provide training and experience in oral presentation of
technical material

® To provide familiarity with the chemical engineering liter-
ature

® To provide exposure to a wide variety of engineering topics

The first two objectives are accomplished by re-
quiring each student to prepare and deliver two oral
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presentations on technical subjects. The third objec-
tive is accomplished by requiring each student to crit-
ically evaluate all of the presentations made by his
classmates. This paper discusses the mechanics of the
course and our experiences in teaching it.

COURSE DESCRIPTION

The course is a one-semester (15-week) course for
which one semester hour of undergraduate credit is
awarded. Class size typically ranges from fifteen to
twenty students. The course meets twice each week
for fifty minutes, and 100% attendance is required of
each student. Students who miss a class period must
either attend one of the other sections of the course
or view the proceedings of the class they missed on
video tape. Although this requirement might seem
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stiff, we feel it is important that there be a good audi-
ence for each presentation.

The first two weeks of the course (four meetings)
are spent organizing the course and discussing tech-
niques for making good oral technical presentations.
Beginning with the third week, two presentations are
given by two different students each day. The presen-
tations are limited to fifteen minutes in order to allow
time for questions and evaluation. All students are
required to give their first presentation before any of
them give their second.

The presentation is based on a recent article
selected by the student from the chemical engineering
literature. A list of approved articles is handed out at
the beginning of the semester, but students do not
have to restrict themselves to this list. Other articles
may be selected, but are subject to approval by the
instructor. In preparing their presentations, students
are encouraged to critically evaluate the articles based
on their training and not merely accept everything
they read. They are encouraged to form their own
opinions and conclusions about the subject matter and
to be able to defend their position.

In order to help the students prepare for their pre-
sentations, they must write an outline of their pro-
posed talk and prepare the visual aids they expect to
use. Students are encouraged to make transparencies
and to use the overhead projector rather than writing
on the blackboard. The students are told that the
transparencies should be neat (drawing aids should be
used) and simple. Materials for making the trans-
parencies are made available.

After preparing the outline and transparencies for
the proposed talk, each student meets with the profes-
sor to evaluate his or her advance preparation. This
meeting must take place at least one full week prior
to the date of delivery in order to receive full credit,
and an advanced preparation approval form must be
filled out by the student prior to the meeting. On this
form, the student records the title of the presentation,
the title and source of the literature article he/she is
using for reference, two questions that the audience
should be able to answer at the conclusion of the talk,
and the answers to the two questions. At this meet-
ing, which normally lasts about ten minutes, the pro-
fessor reviews the student’s outline, the visual aids,
and the two questions for the audience. It is stressed
in class that this meeting cannot take place until the
student has constructed a formal outline and com-
pletely prepared his visual aids. This requirement
forces the student to prepare well in advance, it gives
the professor an opportunity to review the student’s
preparation and to make suggestions well in advance
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chemical engineering education, a group of
prominent industrial leaders suggested the use of
oral presentations in at least one course each year as
a means of improving communication skills . . .

of the actual presentation, and it gives the student
ample time (one week) to act on the professor’s sug-
gestions and to polish his or her delivery.

In addition to giving two technical presentations,
each student must act as session chairman for one day.
The responsibilities of the session chairman include
preparing and distributing a program announcement
at the beginning of the session, introducing the speak-
ers, arranging for any special audio-visual needs,
keeping the speakers within the allotted time limits,
and conducting the discussion that follows each talk.
The program announcement typically contains the
names of the speakers, the titles of their talks, and
the two questions they expect the audience to be able
to answer. The session chairmen also have the option
of providing refreshments if they wish to do so. Re-
freshments seem to help ease tension and enhance in-
teraction between the presenters and the audience.

Following the talks and questions, each person in
the audience (including the instructor) completes an
evaluation form for each speaker. A sample evaluation
form is shown in Fiigure 1. The presentations are rated
as excellent, good, fair, or poor for several specific
items in each of the following areas: organization,
preparation, and delivery. For example, under organi-
zation the presentation is rated on its effectiveness in
preparing the audience at the beginning, maintaining
a smooth and continuous flow of thought, summarizing
the main points at the conclusion, and keeping within
the time limit of fifteen minutes. An overall rating on
a 1-to-10 scale is then given, where “0” means that the
presentation was “absolutely worthless,” and “10”
means that the presentation was “outstanding beyond
description.” The evaluation form also calls for specific
comments from the evaluators. The overall ratings by
the students are averaged in order to obtain a score
for “peer evaluation” of each presentation. After the
peer evaluation is computed by the instructor, the
names of the evaluators are removed, and the forms
are given to the speaker.

Each presentation is video-taped. This ac-
complishes two purposes. First, it allows students
who must be absent on any particular day to view the
presentations and complete the required evaluation
forms at a later date, and second, it allows the speak-
ers to view their own presentations. Each student is
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required to view his own presentation within one
week of giving it and to complete a self-evaluation
form. This form asks the student to respond to the
criticisms of his classmates and to evaluate his own
strong and weak points. After completing the self-
evaluation form, the student meets privately with the
instructor to discuss his performance.

The course is graded on a pass/fail basis. In addi-
tion to receiving scores for advanced preparation,
peer evaluation, self-evaluation, and instructor evalu-
ation for each presentation, each student also receives
a score for class participation. This motivates the stu-
dent to attend each session of the class (or make it up
as discussed previously), to participate in the discus-
sions, listen courteously, arrive on time and perform
as session chairman satisfactorily. All of the above
scores are counted equally in determining the final
grade.

COURSE EVALUATION

The value of this course in the overall educational
experience of our students has become increasingly

Evaluator Date
EVALUATION OF SEMINAR PRESENTATION

Excel-
lent  |Good | Fair | Poor

ORGANIZATION: Consider the following:

Introduction (Did it prepare the audience?)

Flow of thought
Summary (Did it summarize the main points?)

Timing

PREPARATION: Consider the following:

Smoothness (Was the presentation well-
rehearsed?)

Clarity (Could the audience understand the
presentation?)

Technical Content (Were the presubmitted
questions answered adequately?)

Visual Aids (Quantity? Quality?)

Explanation of Figures and Graphs (Was it
adequate?)

DELIVERY: Consider the following:
Visual contact with the audience

Clarity of speech

Tone of voice

OVERALL RATING:

Scale: 0=Absolutely worthless
2=Many serious deficiencies
4=A few serious deficiencies, otherwise okay
6=A few strong points; pretty good
8=Many strong points; very good

10=Outstanding beyond description

COMMENTS:

FIGURE 1. Sample evaluation form
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apparent over the past several years. When the
course was first initiated, the intent was to offer an
opportunity to the faculty and the brighter students
to make technical presentations to the senior class.
Over the years, it has evolved to the point where the
students do all of the presenting, most of the conduct-
ing, a good share of the evaluating, and where every
student is required to actively participate. Nearly all
of the students seem to appreciate the experience . . .
especially once it is over.

A survey of class members recently taken at the
end of the semester asked two questions: (1) “Was the
class worthwhile?” and (2) “What did you gain from
it?” The answers to the first question were one-
hundred percent “yes.” The answers to the second
question were more varied, but quite informative.
Over half the class said they gained valuable experi-
ence in speaking. One student wrote, “I gained much
valuable experience in front of technical peers talking
technical.” Nearly half the class said they gained good
experience in preparing oral presentations. For exam-
ple, one student said he learned “the importance of
practicing a talk before giving it,” and another said he
gained “insight into how to prepare a speech to make
it interesting.” Twenty-five percent of the students
indicated that they gained confidence in giving oral
presentations. One stated, “I know that I know the
material better than the others and can tell them what
I know.” A couple of students mentioned that they
had gained valuable experience in preparing and using
visual aids, particularly transparencies with the over-
head projector. Finally, twenty-five percent men-
tioned they gained important new knowledge by lis-
tening to the talks of their peers. One mentioned that
he was “exposed to a variety of very interesting chem-
ical engineering topics,” while another said that he
“gained valuable knowledge of new processes and
products . . . not covered in regular classes.”

The course does not offer enough experience for
every student to become a polished speaker, but it
does offer an excellent opportunity for improvement.
During the second round of talks, students have the
opportunity to immediately apply the things they
learned during the first round, and it is gratifying to
see the improvements in their ability to orally present
technical material.

REFERENCES

1. “Chemical Engineering Education for the Future,” CEP, Oc-
tober 1985, 9-14.

2. Farrell, Pia, “Chemical Engineering Schools: What they’re
doing to adapt,” Chemical Engineering, April 15, 1985, 23-
25. [

CHEMICAL ENGINEERING EDUCATION




