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WHEN ALAN BRAINARD LEFT his job at 
the Esso Research Laboratories in Baton 

Rouge, Louisiana, to become a professor of chemi­
cal engineering at the University of Pittsburgh, 
he felt confident his decision was sound. Positive 
learning experiences at Fenn College (now Cleve­
land State University) and the University of 
Michigan and early teaching experiences as a 
teaching fellow in chemistry at Michigan and as 
an instructor of engineering science at Oakland 
University, Rochester, Michigan, no doubt had 
much to do with his return to the classroom. Now, 
ten years and approximately two thousand 
students later, his faculty colleagues, former and 
present students, and most of those he has met 
along the way will attest to the wisdom of that 
1967 decision. 

"My major responsibility as an educator," he 
says, "is to structure the learning experience for 
each student such that the student perceives it as 
valuable-hard work, perhaps-but valuable to 
him." 

Shelves of neatly sectioned books cover one 
wall of his small, twelfth-floor office in Benedum 
Engineering Hall. Texts in heat, mass, and mo­
mentum transfer, process design, kinetics, thermo-

In working with 
both faculty and students to 
achieve a more effective teaching-learning 
experience, Brainard emphasizes the need for 
the development of social responsibilities 
in today's engineering students. 

50 

Dr. Brainard with Pitt Football mementos. 

dynamics, applied mathematics, physics, and 
chemistry rest beside those in creativity an:d 
creative design, educational psychology, and edu­
cational approaches to teaching. How man learns, 
teaching methods, the capacity for understanding, 
and creativity are as much a part of the educa­
tional process as the subject matter Brainard 
presents. 

The author of many papers on teaching 
methodologies and the creative processes, he 
practices what he preaches. One of his early 
successes in effective teaching involved the de­
velopment of a series of 35mm colored slides used 
in an introductory course in thermodynamics. He 
prepared the slides by using pressure-sensitive 
letters (Tactype©) on white posterboard super­
imposed on colorful designs, i.e., op-art posters, 
vivid gift-wrapping papers, etc., and photographed 
the resulting format. The "text" material of each 
slide was reproduced and given to the students in 
the form of an "active-involvement" book, greatly 
reducing student note-taking in class. Space on the 
bottom of each page permitted the individual 
student to add material from the lectures of 
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Because educating the 
educator is as much a part of 

Brainard's activities as teaching under­
graduates, a portion of his effolts at Pitt has been 

directed toward a year-and-a-half study of ways to 
improve teaching at the University of Pittsburgh. 

particular importance to him. After several ex­
periences with this format, Brainard finds that 
more comment is necessary for the students to 
tie the slides together and to elaborate on some 
of the steps in the derivations presented in some 
slides. At one point, he experimented by playing 
tapes of classical music in the background to 
supplement his lecture comments, but since he was 
unable to determine if the background music was 
conducive to learning thermodynamics he 
abandoned the practice. Now, even without 
music, students attest to the fact that his thermo 
course is truly a colorful learning experience. 

The initial success of the thermo course caused 
the "young and naive" Dr. Brainard to assume 
that the mere existence and proper use of the 
slides could be enough to result in a significant 
improvement in student problem-solving abilities 
in thermodynamics. Such was not the case. For 
while the use of the slides did provide a great deal 
of structure to the course and did enable the 
students to cover the elements of the theory in 
the course in a shorter time than usual, it did 
little to enhance student problem-solving skills. 
Recognizing this, he developed a set of self-study 
examples to supplement the materials used in the 
lectures. These self-study examples followed the 
format: problem statement, statement of educa­
tional objectives the student will gain from the 
solution, and a very detailed solution to the 
problem. In several self-study examples, he 
omitted some of the steps in the solutions, 
leaving these steps for the students to complete, 
as he realized that without these missing steps 
too many students would simply read the solu­
tions and not try to establish the correctness or 
source of each portion of a given solution. The 
utilization of the self-study examples coupled 
with the slides and their companion book have 
been a significant benefit to promote student learn­
ing in thermodynamics. It is not uncommon for 
forty percent of the students in this course to 
earn A grades. (A more extensive description of 
this approach is published in an article by A. J. 
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Brainard and H. T. Cullinan, Jr., "New Instruc­
tional Media for Teaching Large Classes," Engi­
neering Education, 62, No. 8, 930, 1972). 

FORTRAN FOR FRESHMEN 

ff IS INTEREST IN HELPING students learn 
prompted him, in January of 1973, to accept 

the assignment as director of Pitt's Freshman 
Engineering Program-a program which, in a 
period of peak enrollments, reduced attrition of 
first-year students from about thirty percent to 
a low of eight percent. Under his direction, Pitt's 
unique freshman program came to full develop­
ment. It departs from the traditional freshman 
studies of chemistry, mathematics, physics, and 
English to include a series of half-term two-credit 
courses in FORTRAN programming, automatic 
control, manufacturing, measurements, creative 
design, energy, materials, biomedical engineering, 
microprocessors, and transportation. Only the 
computer programming course is mandatory; 
students may choose three of the remaining 
courses to complete first-year requirements. 

Local TV personality interviewing students in the 
Creative Design Class. 

Brainard's own course, Creative Design, is by 
far the most popular of these with registration 
of at least 150 students each time it is offered. 
Continual revision and experimentation keep the 
course basic with respect to engineering skills 
and dynamic in the area of creativity. Students de­
velop their own thinking patterns with exercises 
from brainstorming to studying such engineering 
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projects as the Sydney, Australia, opera house, 
off-shore oil storage vessels in the North Sea, the 
stadium in Honolulu, and designs in nature. A 

Brainard's own course, 
Creative Design, is by far the 
most popular of these with registration 
of at least 150 students each 
time it is offered. 

particularly interesting feature of this course is 
the five-week student project which requires 
student teams to design and construct prototypes 
of various special-purpose vehicles. An example 
of one of these projects is the egg-delivery 
problem: A pine board eight inches high and 
eight feet long is placed eight feet from a starting 
line. A target having a bull's-eye of five inches in 
diameter is then placed with the center of the 
target eight feet from the board. The starting 
line, board, and target are all in a smooth hori­
zontal plane. Each team of students is given a raw 
hen's egg and asked to construct a "vehicle" 
which will travel either over or around the barrier 
to deliver the egg unbroken to the target. An 
acceptable solution includes either depositing the 
egg on the target or having the vehicle stop with 
the egg above the bull's-eye. 

These projects have proved to be beneficial in 
introducing engineering skills and stimulating in­
terest in what engineers do. Students particularly 
like the hands-on experience they provide. Locally, 
the media, too, have expressed interest in the 
students' demonstrations of their team-built proto­
types. Not only have the projects received 
coverage in the student newspaper, but city news­
papers and television stations have covered the 
demonstrations as well. Also, one project, the 
design of an improved bicycle developed by two 
freshman women, was mentioned in Family 
Circle, a nationally distributed women's magazine. 

RETURN TO RESEARCH 

T HIS FALL, WITH THE FRESHMAN engi­
neering program firmly established, Dr. 

Brainard resigned as its director to return to full­
time teaching and research in chemical engineer­
ing. He finds his work in the department a dra­
matic change from the days when he served as 
adviser, or, in his words, "father figure of the 
Western World," to 450 new freshman students 
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each year. He considered these advising sessions 
as very important in the development of the engi­
neering students and never hesitated to tell an un­
happy student to forget engineering and study 
music if that's what the student really wanted or 
to advise a failing student that "not making it" 
in engineering can be turned into a positive ex­
perience by adjusting goals toward a more com­
fortable and rewarding career. Since returning to 
chemical engineering he is able to provide more 
specialized advising with more attention and 
concern for the individual student. 

At the present time he is involved as a senior 
scientist with two of his departmental colleagues, 
Professors S. H. Chiang and G. E. Klinzing, in 
research on hydrogen distribution and transfer in 
coal hydrogenation systems. 

Creative design project-Improved Bicycle Design. 

While Dr. Brainard's own research activities 
in chemical engineering were necessarily limited 
during the four-year period he served as director 
of the Freshman Engineering Program, he did 
manage to keep abreast of the contributions of his 
contemporaries. In particular, he was general con­
ference chairman and program co-chairman for 
the international Twelfth Biennial Conference on 
Carbon, held at the University of Pittsburgh in 
July, 1975. This five-day conference attracted 
participants from eighteen countries including 
Japan, USSR, and Australia. Later that same 
year, he presented the results of one of his 
student's work "Liquid Crystal Thermography­
A Tool for the Calibration of Numerical Solutions 
of the Unsteady State Thermal Diffusional Equa­
tion for an Anisotropic Solid" at the Fifth Inter­
national Congress of Chemical Engineering, 
Chemical Equipment Design and Automation, 
CHISA'75, in Prague, Czechoslovakia. Having 
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attended the earlier conference, CHISA'72, this 
was his second visit to Prague. He admired the 
many beautiful churches and other buildings and 
agrees with those who say Czech crystal is the 
finest in the world and proclaims that when it 
comes to Czech Pilsen pivo (beer) there is no equal 
-at least in his experience. An avid photographer, 
he shot all the film the law would allow and came 
back with many picture-postcard scenes. Also, 
flying Icelandic Airlines on the trip provided a 
stop at Reykjavik, Iceland, and an opportunity to 
expose a bit more film. 

TURTLES AND MORE TURTLES 

ALTHOUGH HE HAS CHOSEN not to exhibit 
his photography in his office, he does display 

a portion of his turtle collection-metal ones, 
ceramic ones, and one on a note pad proclaiming 
"Turtles get ahead only by sticking their necks 
out." He explains he became interested in turtles, 
reptiles, dinosaurs, and snakes as a child, and, 
while this interest waned during his teens, it re­
surfaced toward the completion of his graduate 
work, when he acquired a small midlands painted 
turtle (chrysemys picta marginata) as a gift from 
a friend. Shortly thereafter, he found a mate for 
his lone turtle, and, by the time he completed his 
Ph.D. and took a job with Esso (now EXXON) 
in Baton Rouge, had eight turtles to take along. 
(He may have been one of the few people to ever 
import turtles into the state of Louisiana). While 
living there, his live turtle collection reached 
twenty-six, and, when he came to Pittsburgh, he 
imported turtles to yet another state. But despite 
heat lamps and h(;laters he couldn't keep his pets 
from a host of respiratory problems and many 
died. In recent years his avocation has been di­
rected to a collection of turtle figurines, now 
numbering 172, which are displayed in an attrac­
tive walnut-and-glass lighted case he constructed 
to house them. Although some of his turtles are 
virtually priceless, many of the more precious are 
simple, inexpensive ones given to him by his 
students and friends. 

Aside from the figurine case in his den, turtles 

In 1975-76 he received 
the Western Electric Fund Award for 
Excellence in Engineering Education in recognition of 
his teaching accomplishments and contributions. 
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can be found in many other places in the 
Brainard's split-level suburban home. There are 
turtle planters, napkin rings, candlesticks, draw­
ings, jewelry, belt buckles, shirts and neckties­
even a bathroom done completely in turtle decor. 

Dr. Brainard examining his turtle collection. 

He is so well identified with the turtle, he often 
uses it as his signature. On at least one occasion, 
this unique signature caused a bit of a problem. 
For the past eight years he has been very active 
in the Educational Research and Methods Division 
(ERM) of the American Association for Engi­
neering Education (ASEE) and for six of these 
years has served as back-cover artist for ERM 
magazine. Turtle signatures have been included 
in the majority of his back cover designs. In a 
recent back cover advertising the annual ASEE 
conference in Grand Forks, North Dakota, a new 
printer interpreted the turtle as a blob and de­
leted it from the design. Recognizing this terrible 
error Brainard's contrite ERM colleagues pre­
sented him with the "Deleted Turtle of the Year 
Award," which hangs, duly framed, on his office 
wall. 

A member of the ERM Board of Directors 
since 1972, he serves this year as program chair­
man for ERM events at the annual ASEE con­
ference in Vancouver, British Columbia, and, in 
1975, was editor of the "effective teaching" issue 
of Engineering Education. 
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In 1975-76 he received the Western Electric 
Fund Award for Excellence in Engineering Educa­
tion in recognition of his teaching accomplish­
ments and contributions. 

EDU CA TING THE EDUCATOR 

ffE ~AS GIVEN ~umerous presentations on the 
subJect of effective teaching and motivation at 

both regional and national ASEE and AIChE 
meetings and has been an invited lecturer on 
creativity at several universities. Recently, at an 
Effective Teaching Workshop which he conduct­
ed at Notre Dame University, he told the partici­
pants, "The importance of writing educational 
objectives and making them available to the 
student is central to any effective-teaching ap­
proach. Further, a study of various teaching 
methods-lecture-recitation, proctorial system of 
instruction (PSI), and audio-tutorial.:._has led 
me to believe that no single approach is necessarily 
to be preferred over any other. In addition to the 
constraints which local resources may place on the 
selection, the personality of the professor plays 
an essential role." 

Although he has chosen not 
to exhibit his photography in his office, he 
does display a portion of his turtle collection­
metal ones, ceramic ones, and one on a 
note pad proclaiming "Turtles get 
ahead only by sticking their necks out." 

Because educating the educator is as much a 
part of Brainard's activities as teaching under­
graduates, a portion of his efforts at Pitt has been 
directed toward a year-and-a-half study of ways 
to improve teaching at the University of Pitts­
burgh. The Provost-appointed study committee on 
which he served recommended, in addition to a 
required yearly review of each faculty member's 
performance, the establishment of an Office of 
Faculty Development. Strongly supporting these 
recommendations, he is firmly convinced that some 
recourse must be provided for faculty members to 
improve their teaching inasmuch as demonstrated 
abilit~es in this area will now have a more signifi­
cant impact on decisions concerning promotion 
and tenure. 

For one who spends so much time teaching, 
Alan Brainard is constantly learning. Yet he does 
make an attempt to occasionally draw away from 
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the academic in favor of more casual pursuits. 
This fall he started jogging-in royal blue New 
Balance shoes, sweat pants, and a shirt which 
proudly proclaims "Pitt Is It." He likes to golf 
but seldom finds time for it. Judy, his wife of 
thirteen years, threatens to use his golf cart to 
carry her groceries if he doesn't soon put it to 
proper use. But there is always a paper to write, 
a book to read, a study to follow-up, a student 
who needs a little extra help. As a result, most of 
his sports are spectator, played with intense en­
thusiasm. Originally from Cleveland, Ohio, he 
favors the Browns in pro football and cheers for 
Michigan and Pitt on the college gridiron. He is 
particularly proud of the fact that Pitt won the 
National Football Championship in 1976. 

In working with both faculty and students to 
achieve a more effective teaching-learning ex­
perience, Brainard emphasizes the need for the 
development of social responsibilities in today's 
engineering students. A quote from an article he 
wrote for Pitt Magazine expresses his deep con­
cern: "The responsibilities of an engineering edu­
cator include the development of a sensitivity to 
our environment in each of our students. We want 
them to question the prevailing philosophies 
present in our society. Design topics that are 
addressed to cosmetic needs should receive little 
attention. Rather, socially-constructive designs 
must serve as the focal point of our teaching 
efforts. . . . Engineers must design for society's 
needs rather than its wants." 

Brainard's concern is particularly personal as 
he worries about the world his sons, John (age 11) 
and Paul (age 8) will inherit. The complexities of 
the problems of population, various forms of pollu­
tion, the dwindling amounts of natural resources 
including known forms of energy, will force their 
generation to make many difficult decisions. He 
believes that people must interact with their en­
vironment in order to have some control over it. 
"It is not necessary," he says, "that we sacrifice 
all of the comforts that we have managed to intro­
duce in the last several thousand years. We must 
recognize that the degree of this interaction can­
not extend without limit, however." 

He likes to conclude all of his presentations 
with a "Thought of the Day," which today will 
be, "People are the greatest resource that we have· 
may we all provide opportunities for each of the,,;,, 
to demonstrate their contributions." 

Alan Brainard has certainly demonstrated 
his. D 
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