
Michigan high school counselors and students in 
response to a poster mailing, and from high school 
counselors and chemistry teachers who had prev
iously seen this film. In some instances chemical 
engineering faculty members accompanied the 
film and were available to answer questions from 
the students after its showing. 

POSTER MAILINGS 

An attractive poster was prepared with re
turnable post cards attached inviting high school 
students to inquire about the chemical engineering 
program at Michigan State University. Infor
mation on the availability of our film was included 
on the poster. This poster was mailed to coun
selors and senior class presidents in approxi
mately 900 high schools in Michigan. There were 
about 250 requests from this poster for informa
tion on chemical engineering. These inquiries 
were answered via a personal communication de
scribing the profession, opportunities, and our 
program at Michigan State University along with 
a curriculum brochure and the AIChE pamphlet 
"Will You Be A Chemical Engineer?". 

SPECIAL ON-CAMPUS PROGRAMS 

During the spring terms of 1968 and 1971, 
the chemical engineer ing department held a one 
evening program for Michigan high school chem
ist ry teachers. The objectives of these programs 
were to familiarize high school chemistry teachers 
with the chemical engineering profession, career 
opportunities, and our program at Michigan State. 

This past year our program consisted of a 
dinner followed by a talk entitled "Trends and 

Motivating for ChE 
WAYNE R. KUBE 
University of North Dakota 
Grand Forks, N.D. 58201 

I assume that my comments will differ from 
the other speakers on the program as I have no 
intention of playing the numbers game. I have 
read too many conflicting estimates and projec
tions, seen many of them prove to be erroneous, 
and I have been burnt too badly myself in making 
estimates to indulge in this pastime. Personally, 
I believe that the biggest mistake made in pro
jections and estimates was in the number of ad
vanced degrees required, both from the viewpoint 
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Fads" presented by H. D. Doan, former President 
and Chairman of the Board of Dow Chemical 
Company. Mr. Doan pointed out new challenges 
and opportunities available to chemical engi
neers along with increased demands. About 150 
chemistry teachers attended each of these sessions 
and copies of Mr. Doan's talk were sent to all 
counselors in Michis-an. 

OTHER ACTIVITIES 

Faculty members have cooperated with the 
local AIChE section (Midland, Michigan) on ca
reer guidance activities. Our Chairman, Dr. Chet
rick, has appeared on local television panel dis
cussion sessions with leaders of the chemical in
dustry and government to inform the public of 
the chemical engineering profession. 

Also the College of Engineering at Michigan 
State sponsors career guidance and recruiting 
activities in which we participate. Michigan State 
University has a very successful program for re
cruiting merit scholars; many of these top stu
dents over the past few years have chosen chem
ical engineering. 

SUMMARY 

During the past seven years, the number of 
Chemical Engineering graduates has risen from 
16 in 1964 to 29 in 1971. We have had five stu
dents place in National competition of the AIChE 
student contest problem. It is difficult to assess 
the effect on enrollments of career guidance 
efforts. However, we believe these efforts are well 
worthwhile and plan to continue these types of 
activities. • 

of demand from students and the demand by or
ganizations utilizing the graduates. 

Other differences are that I will take this 
opportunity to air some of my personal prejudices 
and biases. I will also briefly discuss some of the 
activities of the AIChE in motivation of students 
to enter chemical engineering. 

Actually, we as engineering educators, or more 
specifically chemical engineering educators, are 
in trouble. The image of our product has been 
seriously tarnished as evidenced by the decline in 
interest of the bright students to pursue engineer
ing as a career. I view this as being more serious 
than the overall decline in percentage of . high 
school students considering engineering careers. 
The present shortage of job opportunities for the 
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neering from MTU at Houghton, Michigan. After service 
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he is Professor of Chemical Engineering at the Univer
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series of technical meetings concerned with the technology 
and utilization of Western solid fuels. Past chairman of 
the National Career Guidance Committee of the AIChE, 
he has served on several other national committees and 
is a registered professional Engineer in North Dakota. 

new graduates has also occurred at a most inop
portune time. Lack of opportunities, coupled with 
the concept that engineers are responsible for the 
deterioration of environment, has "turned off" 
many from pursuing engineering careers. A re
cent article in Business Week stressed a major 
decline in freshman applications even at the most 
prestigious engineering schools. I have no way of 
estimating what these effects are but it is my 
belief that the present drying up of the student 
pipeline will be seriously felt four or five years 
from

1 
now. No one knows how long the present 

employment situation will last, but I believe the 
effect will be devastating. What we need is some 
way of motivating the young people into taking 
chemical engineering despite the present uncer
tainties. We have to do more to change our image 
than to call ourselves molecular engineers. 

In considering the problem we should go back 
to fundamentals and consider basic questions. 
Let's ask ourselves these questions: (1) Why, 
(2) Where, (3) When, and ( 4) How? 

WHY DO WE NEED CHEMICAL ENGINEERS? 

This is a very fundamental question and one 
I have never heard a chemical engineer educator 
ask. However, I have heard many engineers in 
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industry question the desirability of graduating 
more chemical engineers. Their philosophy is "the 
less, the better" as they apparently believe that 
they are then more certain of their position. I 
usually answer them by asking, "Who are you 
going to boss if there are no new chemical engi
neers coming up through the ranks?" We as edu
cators, intuitively at least, feel the more the better 
and never question this feeling. This is reasonable 
as new students are our bread and butter, and 
training in the concepts of chemical engineering 
is good for everyone. 

WHERE ARE THE NEW 
ENGINEERS COMING FROM? 

Figure 1 shows roughly where we obtain our 
raw material. Obviously, the basic source is the 
high schools and the majority of students enter 
college directly from high school. Some, however, 
may enter at any of the four years from either 
having completed their service requirement, trans
fer from a Junior College, entering from oth:er 
disciplines, or starting school after working a few 
years. With the emphasis on Junior or Com
munity Colleges one would suspect that the num
ber of junior college transfers would be an in
creasing source of students. However, it has been 
my experience that those transferring into chemi
cal engineering never replace by numbers those 
who are lost by attrition. Attrition is a problem in 
its own right and should deserve special consider
ation. Why do we lose so many good students 
who at least at one time were interested in chem
ical engineering? 

We should seriously look at whom we attempt 
to motivate into chemical engineering. Most of 
us, myself included, have a tendency to think in 
terms of proselytizing the outstanding male high 
school student. By not considering the feminine 
gender, we automatically lose a large number of 
possible engineers and in these days of women's 
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lib, more women will be interested in engineering. 
We should also be interested in the disadvan
taged and minority groups. Many of these, if 
properly motivated, will become good chemical 
engineers. I have noticed that few children of 
engineers become engineers. They seem to have 
more "relevant" career goals. Sons of the lower 
middle class, or blue collar workers, appear to be 
more motivated towards engineering, apparently 
as a method of improving their "station," and 
many do well. 

WHEN TO MOTIVATE? 

From my observations most of our attempts to 
interest students toward engineering, or more 
specifically chemical engineering, have been di
rected towards the seniors in high school. This is 
a serious limitation. Most students when they are 
seniors are fairly well committed towards specific 
goals and their selection of courses since the 9th 
grade has essentially committed them to a tech
nical career. 

Any recruiting efforts directed toward juniors 
or seniors in high school might influence a student 
to take chemical engineering in preference to civil, 
electrical, mathematics or physics but would not 
influence him towards a scientific career unless 
he had already taken the basic science and mathe
matics sequence. At least in our high school sys
tem the student is required to submit his four 
year program before entering the ninth grade. 
Admittedly, this is not a hidebound or unchange
able program, but very few students deviate much 
from the original. 

If general career goals are decided before the 
ninth grade, this means that we must somehow 
motivate grade school students towards the chem
istry, physics, mathematics sequence. In talking 
to many educators and to those in industry, I 
find that they have not considered the necessity 
of motivation in the lower grades. Personally, I 
feel that this is perhaps our more fruitful area. 

HOW TO MOTIVATE 

The question of motivation, of course, is the 
sixty-four thousand dollar question. Everyone has 
his pet ideas about this and most of these ideas 
work in special circumstances. There cannot be 
any hard or fast rules concerning approaches as it 
is so much a function of the personality, interest 
and methods of both the student and the person 
doing the motivation. Much discussion has been 
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By not considering the feminine gender 
we lose a large number of engineers. 

given concerning who or what motivates the 
young people. Actually, it is difficult to find out 
from students why they did choose a particular 
career. Most are apparently not clear themselves. 
From my experience I have the firm belief that 
in the school system the person who has most 
to do with selection with a scientific career is the 
science, chemistry or mathematics teacher. The 
professional counselors apparently have little in
fluence and then mostly in selection of a specific 
field. Apparently the parents have very little to 
do with career selections. Illogically as it seems, 
chance remarks or comments of their peers seem 
to have a major influence. 

All of this does not mean that the individual 
chemical engineering professor does not play an 
important role. He is very instrumental in keeping 
a student in chemical engineering. His kindness 
and personal dedication to the interest of the stu
dent and the profession is necessary and impor
tant. 

I have not suggested any mechanics for moti
vation. The mechanics depend greatly on the spe
cial circumstances, the individual institutions, and 
upon personality, dedication and individual meth
ods of the motivator. Other speakers will un
doubtedly explain their methods. I will briefly 
talk about some of the techniques used by the 
National Career Guidance Committee, AIChE, 
rather than those at the University of North 
Dakota. 

The National Career Guidance Committee of 
the Institute was established in 1952 by action of 
council. The boundary of its authority was estab
lished as : to provide information, counsel and 
leadership for Local Section Committees who are 
responsible for guidance for pre-high school and 
high school students, supplying information for 
high school faculties and parent groups concern
ing careers in science and engineering in general, 
and in chemical engineering in particular. It 
shall: 

a. Develop and recommend to council the scope and 
basic policies of guidance activities 

b. Integrate guidance committees with AIChE com
mittees concerned with similar problems, and 

c. Coordinate the Institute's guidance activities with 
other educational science, engineering .and service 
organizations. 

The Committee has evolved through the inter
(Continued on page 141) . . 
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KUBE (from p. 113) 

vening years and presently has the relation within 
the Institute as shown in Figure 2. The Career 
Guidance Committee is directly responsible to 
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the Council. Activities with the Institute are 
coordinated with the education activities coordi
nating the board which consists of the chairman of 
the Career Guidance, Edl,lcation and Accredita
tion, Professional Development, Student Chapters, 
Continuing Education, and Chemical Engineering 
Education Project Committees. The Committee 
has attempted liaison with outside guidance or
ganizations, quite frequently with only mediocre 
success. Typical organizations are Engineers 
Council for Professional Development, American 
Chemical Society, Manufacturing Chemists Asso
ciation, National Science Teachers Association, 
Engineers Joint Council, American Personnel 
Guidance Association. Perhaps the two most suc
cessful arrangements have been with the Junior 
Engineers Technical Society (JETS) and ECPD. 
Arrangements in a limited area are under dis
cussion with ACS and MCA. 

Primarily the National Career Guidance Com
mittee works with the Career Guidance Chairman 
of the local sections of the Institute. Each section 
is supposed to appoint a career guidance chair
man who has a goal, the education of students, 
counselors, teachers and parents in what com
prises chemical engineering as a profession, so 
that the student can make an informed decision 
in choosing his life's working. The philosophy is 
supposed to be one of information not recruit
ment. I presume I set the activities of the Com
mittee back by many years by constantly refer
ring to the activities as proselytizing. 

The National Committee has a responsibility 
of providing the Local Section Committees with 
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the necessary information and tools to carry out 
the basic guidance work. The responsibilities of 
the Local Section Committee is to make the direct 
contacts with students, teachers, counselors, and 
others. 

All of this works fine on paper but the prob
lem is that all of these positions are nonpaying 
and are in addition to the regular duties of the 
people involved. Consequently, only those who are 
extremely dedicated do any work in this field. 

A disadvantage of working only through Local 
Sections is that the sections are usually in areas 
of high population and even under the best of cir
cumstances, do not get coverage of schools outside 
their immediate area. Again, any contribution is 
made through the personal efforts and dedicated 
activities of those in the Local Sections. 

To provide contact, and to disseminate in
formation to the Local Sections, a newsletter con
taining developments and suggestions is distribu
ted three times a year. To provide some 
continuity, a portfolio consisting of visual aids, 
career guidance brochures and general instruc
tions are provided to each Local Section Chair
man. It is a continuing activity to update and im
prove this portfolio. Use of symposia and training 
sessions at National Meetings are useful. Data, 
statistics, mailing lists, bibliographies and other 
working documents pertinent to science and engi
neering professions are distributed as available. 

Many suggestions have been made concerning 
work in areas effecting activities of students, 
teachers, counselors and parents. With the stu
dent, some effective activities are lectures at ca
reer days, being judges at science fairs, organize 
planned trips for students, give them summer 
jobs in plants, provide pertinent literature, assist 
with JETS chapters and science and chemistry 
clubs, and even provide scholarships. The 
teachers and counselors can generally be educa
ted in the facets of profession and find out what 
chemical engineering is if taken on plant trips, or 
provided summer jobs in significant positions. 
An effective method has been to invite science 
teachers and/ or counselors to Local Section at 
dinner meetings. One year we had the slogan, 
"Take a Science Teacher to Lunch." 

It is apparently more effective to establish 
rapport with the science teacher rather than the 
counselor. If one can get a high school science 
teacher enthusiastic about a summer project, this 
carries over very well into the classroom and is 
highly effective. With parents it is suggested that 
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a Local Section representative accept speaking 
engagements with organizations such as parent
teacher associations. 

Essentially all the National Career Guidance 
Committee can do is suggest possible methods of 
contact and furnish some basic material to the 
Local Sections. Special circumstances for each 
Local Section makes it impossible. _to be quite 
specific. What may work in a New Yorks .section 
would not be applicable to an Iowa or the Minne-
apolis-St. Paul section. "··· '" 

BROCHURE . . . -~ 
Many times it is nice to have something to 

send or to hand out specifically directed towards 
chemical engineering. The National Career Guid
ance Committee planned . a two-step procedure. 
For the first step they developed an ad printed in 
a throw-away type brochure entitled, "Chemical 
Engineering and You." This brochure was to 
serve as initial contact with a second more ex
tensive and permanent type brochure to be avail
able for more interested students, counselors or 
high school science teachers. Meanwhile the JETS 
organization devoted one of their Journal issues 
to chemical engineering and Volume 16, No. 6, 
Feb. 1969, was published. There has been at least 
two reprintings of the issue and over 15,000 re
prints distributed. This great demand for . 
reprints indicates the necessity of completing 
an attractive permanent type brochure. 

FILM 

Most of you are familiar with the film put out 
by the Institute entitled, "The Chemical Engi
neer." 

It has been edited to remove dated material 
and the revised film is available from the National 
Office. 

DOCTOR HECKMAN'S PROGRAM 

Dr. Heckman, Chairman of ChE in South Da
kota School of Mines, initiated a program of direct 
contact with high school students. The basis of 
this was selection of students who were appar
ently qualified to become chemical engineers as 
evidenced by their ACT or other college test 
scores. Contact was made by personal letters ex
plaining what chemical engineering is and in
viting further inquiries. Under the circumstances 
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at South Dakota this worked amazingly well. Dr. 
Heckman has been successful in the last few years 
in vastly increasing enrollment in ChE in his 
department. National Career Guidance Committee 
wanted to find out if this method would work at 
other institutions, and at present have three 
additional schools working on a modification. 
Circumstances at the various schools differ but 
basically the programs are the same as Dr. Heck
man's. Each of the three additional schools have 
reported significant increases in enrollment, us
ually in the face of a declining overall enrollment 
in their engineering college. Apparently the meth
ods work but there are a few pitfalls. By "grape 
vine" I understand that Dr. Heckman's program 
is in some difficulty because student organizations 
have claimed that he has violated some "freedom" 
by making a selection based on test scores (abil
ity) and the selection procedures are no longer 
avail<;J.ble to him. 

PROGRAM FOR DISADVANTAGED YOUTH 

Previously I have mentioned that minority 
groups could be a particularly fruitful area for 
recruitment for engineers. Children in minority 
groups are often disadvantaged in regards to their 
basic education but not ability. Very few finish 
high school with a background to take engineering 
in college. Again the problem is motivation and 
the -National Career Guidance Committee has a 
permanent subcommittee to work on this specific 
problem. Some 15 Local Sections have special 
programs in this area. The main thrust of the 
programs are towards motivation of the junior 
high school students so that they would take the 
required high school courses and be so motivated 
that they would do well. The program has not 
been underway long enough to have any measure 
of success, but potentially it could be very suc
cessful. 

I have attempted to ask some basic questions 
in regards to the motivation of students into 
engineering and specifically chemical engineering. 
No one has all of the answers. What works under 
one set of circumstances may not be applicable 
in a different situation. The secret is that of a 
dedicated person working as best he knows how 
to contact and motivate bright young minds into 
the engineering fields. There is no substitute for 
the personal touch and this is best achieved 
through much practice and above all, dedication 
and interest in what is best for the student. • 
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