
students they fail. The younger faculty member must be 
assured of h l l  support from his superiors or he may be 
unable to withstand this pressure. 

The "Stick" or "Carrot" 
It is, of course, easy to succumb and make the con- 

ventional demands on students. In  our case, it would in- 
volve breaking the class into discussion groups of 25 stu- 
dents and assigning term papers, and so on. This would 
require 500 teaching assistants at $4.000 each. for a total 
of $200,000. We wish we could have one-tenth of this 
support. This raises the obvious question, should we have 
large courses that make little demand on the students? 
Should we use a carrot or a stick? Should one be able to 
graduate in "awareness"? Obviously we do not support 
the last statement. We can go too far. but the simple fact 
is that the "stick" approach in traditional science train- 
ing for non-science majors has not worked. We believe 
that the "carrot" approach is likely to be much more suc- 
cessful. Please note that the carrot approach does not 
mean an "easy A." We adjust the grading level. making 
it difficult to earn an A yet not difficult to pass. Students 
can take the course on a "pass-fail" basis if they wish 
and we do not know which students elect this option. 

The concept of an "awareness" course has other 
ramifications. We set up Food Science and Nutrition 101 

as a freshman course for non-science majors. We soon 
found that we were attracting seniors in the "hard" sci- 
ences. After several years, even our own food science and 
nutrition majors wanted to take the course as an extra. 
They said it was the only place they could get an'overview 
of the whole field. That was a compliment we failed to 
anticipate. Other departments were not so compli- 
mentary, particularly when we discussed, for example, 
the realities of food production versus environment. They 
are also concerned when we draw the bulk of the stu- 
dents. 

Faith in the Approach 
We believe that our approach to teaching science to 

nonmajors is a good one. We had enough faith to launch 
a second course (FS&N 102. World Food Habits) which 
attracts about 800 per year. Our faith extended to a third 
course (FS&N 140, Basic Nutrition), which currently has 
1.800 students per year and is growing rapidly. The inter- 
est in human nutrition is gratifying and we like to think 
that we are contributing to a very necessary public edu- 
cation program. Our students will remember what they 
have learned and, we hope, be better informed on nutri- 
tion and food supply. We hope we are also helping to 
combat the spread of misinforniation. It is a tremendous 
job and we should start now. 

THE WORLD 
FOOD PROBLEM 

A "Course" of Action for the Future 
T. P. Labuza 

Abstract 
The n~orldf iod situatiotr. thozigh cot!fiisittg. has atr im- 
pact on consunrer~fbod choices becazise oJ'cosrs and feel- 
ings tolvard conszit?zptiotr o f  certuim prodzicts. Tlrrough 
misitrfimzation fiotrz the rnedia and sev-appoi~tted acri- 
vists, the conszrt?rer is-fitrthrr t~zisled to believe that pro- 
cessed fiod has no place itr today's world. This article 
discusses sotne of  these cotrcenrs and poitits to cortrses of 
action that teachers itr the$eld of (igricultrire cat1 zise to 
better conzmutzicate thejacts to the average consutnrr. A 
discussiotr o f  the basis f i r  u college 1evel.food cotzsumer 
course is also given. 

In recent years the consumer has been deluged with 
so many warnings about his food that he faces a major 
dilemma every time he goes to the market to purchase 
food. He has heard that cyclamates cause cancer, that 

T. P. L.bozs k professor of food technology, Deputment of Fwd 
Science m d  Nutrition, Univenlty of Mlnnaota at tbe St. Paul campm. 

diethylstilbestrol (DES) which is used for beef cattle is a 
possible carcinogen, that pesticides and PCB's have been 
found in food, that canned foods are being recalled be- 
cause of botulism. that swordfish contains mercury, and 
that filth such as rodent hairs and insect fragments is 
allowed in some of his foods. The growing list of p t e n -  
tially dangerous additives has led the consumer to ques- 
tion the quality of the food supply along with the ethics of 
the food industry which supplies it. These questions are 
generally raised (perhaps bloun up is a better choice of 
words) by activists and the press - people who usually 
have little professional knowledge of nutrition and food 
processing. 

Concern for food safety is exacerbated by the 
periodic pronouncements of many activist organizations, 
legislators, and authors of popular books concerning the 
nutritional quality of the U.S. diet. Many groups decry 
the loss of nutrients during processing. Medical prac- 
titioners recommend drastic reductions in meat. egg. and 
milk consumption because of a purported link between 
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cholesterol and heart disease, or reductions in sugar in- 
take because of its role in dental caries and hypogly- 
cemia. Activist groups ask for food boycotts because of 
unfair labor practices, use of grain for animals, and high 
food prices. High cost is a touchy question. Consumers 
cannot understand the high prices. They have lost faith 
in government and industry regulations and feel cheated 
by untrue or unethical advertisements as well as prices. 
New horrors of the miserable world food situation are 
constantly being exposed to arouse consumer backing of 
proposals for government legislation. People are told to 
eat less meat so that they can save the starving millions, 
and then they are told that it just doesn't work that way. 
All these factors have understandably caused the con- 
sumer to be wary of the food industry and of any food 
that is not within his immediate control. 

Why Has This Happened? 
There are two major reasons for the loss of contact 

between consumers and food producers and processors. 
The first is a misunderstanding on the part of the con- 
sumer of the whole food processing and marketing sys- 
tem. Before the 1940s most foods were prepared in the 
home. The homemaker supplied all the changes through 
kitchen processing. However, with the onset of World 
War TI and the limited food supply and prevailing condi- 
tions, food processing was transferred to a food industry. 
The food industry quickly became an unknown black 
box in which farm produce was converted to food. Sci- 
ence and technology were tapped to solve the practical 
problems this food industry faced within this black box. 
The increased technology widened the distance from the 
average -onsumer because he did not understand it. This 
gave rise to activists who exaggerated the risks of the pro- 
ducts coming out of this black box, and this in turn gave 
rise to publications from within, extolling the benetits the 
processing industry produced for America. In this ex- 
change, both the risks and the benefits of commercial 
food processing were greatly exaggerated. There was no 
balanced or impartial view, no one who said, "We have 
these risks and these benefits and you make a choice." 

For the sake of argument, consider an unrelated ex- 
ample: The risk of death from driving a car is one in five 
thousand over the period of a year. The benefit of driving 
a car is easy and fast transportation. The public has ac- 
cepted the technology of the automobile because it 
believes the benefits outweigh the risks. Processed foods 
also have benefits and risks. For example, there have 
been five deaths from botulism in the past 50 years from 
comn~ercially canned foods. However, these foods are 
more convenient and, ironically. safer than home-canned 
foods, which have caused at least five deaths per year 
from botulism. Nitrites in hot dogs present approxi- 
mately a one-in-fifty-million risk of developing cancer in 
the consumer. The benefits of adding nitrites to hot dogs 
are improved flavor and color and greater shelf-life, com- 
pared with fresh meat, and prevention of growth of the 
organism that causes botulism. 

Why has the consumer not been told of both the 
risks and the benefits and allowed to make his own 
choices? Rather, the consumer has been frightened, as 
happened in the cyclamate scare when the activists urged 
the government to step in to "protect" him. Numerous 
scares such as this are destroying faith in the food indus- 
try because the information concerning benefits is not 
readily circulated to balance the risk infomiation. 

Lack of Nutrition Education 
The second major reason for this loss of contact be- 

tween consumers and food producers and processors is 
the lack of nutrition education. In the 1940s when thou- 
sands of young men were given army physical exami- 
nations, it was discovered that many nutritional defici- 
encies existed in the United States. Various groups 
decided to combat these deficiencies with nutrition edu- 
cation and several methods of teaching the public better 
eating habits were introduced. The simplest and easiest 
approach was that of setting up food commodity groups 
and establishing eating patterns by telling the consumer 
to choose a certain number of servings from each com- 
modity group. The most common example of this edu- 
cational tool is the "Basic Four" whose commodity 
groups are: (1) meats and fish. (2) dairy products. (3) 
fruits and vegetables, and (4) breads and cereals. This 
form of education permeated the primary and secondary 
schools and is still used in much the same way today. 

However, because of the transfer of food processing 
from home to industry, because of changed eating habits 
with more nonhome food consumption, and because of 
the desire for convenience items, commodity-group 
nutrition education is no longer valid. While this "add- 
ing machine" approach may have worked in the 1940s, it 
does not really teach nuirition information in terms of 
today's foods. The consumer's lack of accurate know- 
ledge about nutrition and food processing has brought 
about the crisis the public now perceives. The public does 
not know how to make choices regarding food. and it 
does not fully understand good nutritional habits. This is 
evidenced by the more than 60 million people who are 
clinically obese, and by failure to understand the im- 
plications ofthe world food situation on the U.S. market. 

Crisis Intervention 
What is being done to correct the situation? Propos- 

ing a simple cure for such a complex problem in the 
space of one journal article is of course impossible. How- 
ever, there are presently many new developments in in- 
dustry, legislation, and education that promise some 
solutions. 

The government has passed two new laws on pack- 
age labeling and advertising which it hopes will serve to 
educate the public. The Food and Drug Administration 
has instituted nutritional labeling requirements on some 
foods, particularly those that make nutritional claims. 
This law would require calories, protein, carbohydrate 
and fat contents, and percentages of vitamin A. vitamin 
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C, thiamine. riboflavin. niacin, calcium, and iron per ser- 
ving to be listed on the package. Labeling foods in this 
way has the potential of increasing consumers' level of 
nutrition knowledge considerably. 

As an outgrowth of the FDA's nutritional labeling 
law, the Federal Trade Coniniission has proposed regu- 
lations concerning advertising on television, radio, 'and in 
the press. The FTC regulations may follow the FDA 
guidelines and could have the same impact. However, 
many reports suggest that consumers do not know how to 
properly use the information provided on these labels.' 
For instance, assume thatthere are two brands ot'canned 
peas, one with 30 percent of the recommended daily 
allowance of vitamin C per serving, the other with 35 per- 
cent. The one with the higher percentage costs 5 cents 
more per can. Which is more important, the 5 percent or 
the 5 cents? Or is the 35 percent vitamin C content of the 
peas important if you had a glass of orange juice for 
breakfast that day? Without the proper nutrition back- 
ground, many consumers are falling into the "more is 
better" syndrome with regard to nutrients. 

The food industry itself is beginning to realize its 
responsibility for educating the public about food. Many 
nonprofit scientific organizations supported by food sci- 
entists and food industry personnel are implementing 
public information programs through which they dis- 
tribute pamphlets, fact sheets, and press releases in an 
effort to help the consumer understand food processing 
and distribution. The Expert Panel of the Institute of 
Food Technologists recently stated, in one of their sci- 
entific status summaries: "A massive educational effort 
is needed, and it is the responsibility of every group and 
agency concerned with consumers' nutritional welfare. 
The educational effort must be the shared responsibility 
of educators, food producers and manufacturers. profes- 
sional societies, government agencies, physicians, and 
consumer groups." 

The single most important solution to the current 
nutrition crisis is to launch a comprehensive educational 
program for grades K-12 that would teach both nutrition 
and food technology in an integrated fashion. Required 
courses with qualified teachers and adequate textbooks 
are a prerequisite. This will eventually lead, albeit slowly, 
to balanced public information. Our children. who are 
eventual consumers, must learn to sift the information 
they hear or read with a discerning eye so they will not be 
frightened by sensationalism. A deeper and more sci- 
entific treatment than the common Basic Four is needed 
for this program. 

In addition, college courses at the introductory level 
should be conducted especially for nonscience and edu- 
cation majors. Since college campuses have evolved into 
primary centers of activism. college studcnts can have an 
important initial impact on the food crisis if they can be 
reached with balanced information about the total pic- 
ture. These introductory food science courses will eventu- 

IL. E. Klinger, Food Product Development, June 1974. pp. 30-10. 

ally be extensions of the primary and secondary school 
programs - something to remove the myths concerning 
food composition and what happens during processing: 
something to give a base for making wise decisions about 
food choices; something to help the students evaluate 
their eating habits. 

The 1974 report of the National Academy of Science 
on Chemicals and Health describes the dangers we face 
now because this educatioqal base is lacking: "If the 
public is exposed to too many vivid accounts of nonexist- 
ent or very minor threats to health, its attention will be 
misdirected, its priorities will be confused, its responsive- 
ness to important messages will be decreased. If the 
public is exposed to too few. . . or too weak. . . accounts 
of threats of intermediate or large size, especially those 
where individuals can choose to reduce their own risk, we 
lose important opportunities for better health. Balanced 
public information is crucial." 

Course Content 
To provide the balanced information needed, a 

nutrition and food technology course must include the 
following areas of emphasis: 

1. Nutritional biochemistry-basics and status of 
the science. 

2. Vitamins and minerals. 
3. Energy and metabolism-the calorie controversy. 
4. Fats in the diet. 
5. Food processing-how and why it is done. 
6. Food safety-microbiological problems. 
7. Food legislation-additives, laws, and testing. 
8. Food labels. 
9. Health and food-dieting, diseases, food fads. 

10. World food situation. 
In recent years many food science and agriculture- 

related departments have developed courses of this kind 
because of the stress on many college campuses in regard 
to the world food situation, food additives, food laws, and 
the other concerns discussed above. These courses have 
the immediate benefit of making available the needed in- 
formation and, in addition, they help the departments 
who teach them by recruiting transfer students and by 
making the department and the fields of food science 
and agricultural engineering more visible. 

In this writer's experience, the courses presented at 
most American colleges have begun by studying world 
food problems, but have branched out to include the 
other areas of current interest such as food fads and food 
additives. Some of the more prominent and popular col- 
lege nutrition and food processing courses and their in- 
structors are: World Food, Dr. F. Clydesdale, University 
of Massachusetts: Man and His Food, Dr. R. Morse. 
Rutgers University; Man and His Food. Dr. H. Apple- 
dorf. University of Florida: Food for Thought, Dr. T. La- 
buza. University of Minnesota; Man's Food, Dr. P. Ad- 
dis. University of Minnesota. 

Many other schools either have established similar 
courses or are in the process of doing so. Enrollments in 
these courses range from between 100 to 2.000 per year, 
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so they are reaching large segments of the student popu- 
lation. The remainder of this paper describes the 
author's efforts in establishing such a course at the 
University of Minnesota in the hope that it uill be helpful 
to those who wish to design a similar course elsewhere. 

Target Student Population 
Our department already had a course entitled 

"Man's Food," which dealt with the world food situ- 
ation. However, the class was primarily designed for and 
taken by agriculture and applied science majors. I wan- 
ted to reach the history. mathematics, and education 
majors and the other liberal arts students who didn't 
even know what food science meant. In addition. because 
the agriculture campus is isolated from the main cam- 
pus, and difficult for the liberal arts people to reach. I 
decided to establish a new course, "Food for Thought," 

based on the main campus. The topical outline and the 
objectives for the course are s l i o ~ ~ n  in Exhibit 1. A typical 
schedule for the course is shown in Exhibit 2 to illustrate 
the areas discussed. 

After much paper work, tlie course was accepted to 
fulfill tlie science requirement for liberal arts majors, 
thereby giving the needed enrollnicnt. Students at the 
University of Minnesota are required to take two science 
courses during their first two years. An added benefit of 
having the course accepted as a science distribution 
course is that it is now published in the College of Liberal 
Arts bulletin, rather than only in the Institute of Agricul- 
ture bulletin. The new course is not allowed tor food sci- 
ence or nutrition majors. Because of the popularity of 
this course. the department has had two additional food 
science and nutrition courses accepted as science dis- 
tribution credits. 

Exhibit 1 
FOOD SCIENCE AND NUTRITION 1-012 

Title of Coum: Food for Thought - FScN 1-01 2 (4 n.) - Spring 
F'rerequisites: None 
Students for Whom Intended: Any student who desires some know- 
ledge as to what foods are. how they are processed. and how they are 
utilized by the body. 
Objectiws: 

1. To  prc~vide the student with information from which he can 
develop sound nutritional guidelines fctr himself. 

2. To provide the student with i~il'c~r~nation as to the reasons why 
fbod is processed, and how i t  is processed. 

3. To give the student guitielincs in analjzing the effectiveness of 
nutritiortal clainls for special hod and diets. 

Tnpirnl Outline: 
I. Nutritional requirements 01' n ~ a n  and the physiology of di- 

gestion. 
2. General aspects of the prc~essing of foods. 
3. Food deterioration and lid poisoning. 
4. Social and legal aspects of foods including an analjxis of food 

lads. 
5. The world limd malnutrition problem. 

Class Activitier and Outside Preparation: 
Lecture and discussion with some assigned reading in a general 

text. Two quizzes. Term paper due on the analjxis of student's one- 
s e e k  dietary survey of his/her own food consunlption pattern in com- 
parison to NRC recommendations. 
Requred Texts: 

Food for Thought. 1974. Theodore P. Labuza. AVI Publishing 
Co.. Inc. Watport .  Conn. 
Supplemental Tcxls: 

Fond for Life. 1965. R. W. Gerard. editor. Univ. Chicago Press. 
The Farnil) Guidc to Better Food nnd Better Health. 1972. Ronald 

Dcutsch. Bantam Books. New York. 
Course Mechanics: 

One quiz - 30%: Filial exam - 45% 
Dietary Survey - 25% - Incomplete if not handed in 
Optional l'crni I'apcr (15 pages rninintun~) on some fbod Sad or 

unusuzil food cxpericr~ce h r  I credit (1 credit of special 
problcnls for lab distributiol~ - 1:ScN I - 0 1 2 ~ )  - You must con- 
tract with thc instructor bel iw rcgistcring tbr 1-01 2x. 

Instructor: 
Dr. Theodore P. Iabuza. Dcp;lrtnict~t 01' Food Science SI Nutrition. 

Meat Science Lahorafory. St. Paul C ~ I I I ~ I I S .  Room 136f. 373-1077. 
Home - #777- 1875 
T.A. - Brian L;ting - 242 MSL 

Pat L i~~dgren  - 1.6 MSL (376-3417) 

Exhibit 2 
COURSE OUTLINE 

Food for Thought - FScN 1-01 2 
Dr. -r. P. b b u m  
MWI'. Owre 15 

Date Lecture 
Content 

3/31 1 Introduction nttd Mechanics - Preparation of Dietary 
Survey 

TOPIC I - NUTIIITION OF hlAN 
2 Nutritional Adcq~lacy 
3 Energy - Metaholisn~ and Requirements 
4 Carbohydrates. Filler 
5 Fats and Cholcsturol 
6 Proteins. Water and Oxygen 
7 Vitamins 
8 Vitamins 
9 Minerals and Digestion 

I0 Q U l Z l  

TOPIC 11 - FOOD PROCESSING 
Food Preservation Theory 
Preservation by Heat 
Refrigeration of Perishable Foods 
Freezing of Foods 
Dehydration of Foods 
Fermentation of Foods 
Chemical Deterioration of Foods - Rancidiry and 
Browning 
Microbial Food Poisoning 
DIET SURVEY DUE (3-PAGE PAPER) 
Chcniical Additives in Foods - Preservatives and Forti- 
lication 
Food Labels - Ingrcdic.nt\/Nutricnrs/Dating 
TOPIC Ill-1,k:GAL AND SOCIAL ASPECTS O F  
FOOD 
Food and Drug l a w \  
Food Additives--l'esring. the Risk/Bcnetil Ratio 
Fcxtd Additive\ - llecer~t Problems 
Natural Toxicant\ in Fimds 
tlOLIDAY - MFLMORIAL DAY 
The American Diet 
Thmrics of Overweight 
Fad Dicts 
World Food Problcnis and Quiz Review 
FINAL EXAM 
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Textbook 
A major problem in a course such as this is the 

choice of a textbook. Students enrolled in "Food for 
Thought" usually do not take another food science or 
agriculture course and are understandably reluctant to 
purchase an expensive nutrition book. Upon exanlining 
the textbooks available, I discovered that none covered 
all the areas 1 wanted so more than one book would be 
required. The first year I used a hard-cover introductory 
food science text and supplemented it with handouts. 
This was unacceptable to me and to the students who 
had difticulty in reading the somewhat technical por- 
tions. Hence. 1 have prepared a soft-cover textbook 
which generally tollows the outline of the course and is 
written as a reference book (Food for Thought. AVI 
Publishing Co., Westport. Conn.). This book is written 
for an audience with no science background ~f any kind. 
I used this book last year and it has proved to be very use- 
ful. Other schools have also developed books to tit the 
format of their courses because of the same problems 
with ths existing texts. 

Course Mechanics 
Large enrollments are not the usual experience for 

most food science or agriculture faculty, at least not for 
me. The first year 1 offered the course, more than 700 
students appeared the first day to try to squeeze into a 
room with 400 seats. The culling process was difficult. 
The registration is now limited by the administrative of- 
fice to two sections of 400 students each, to prevent this 
problem. The classes are usually filled about three- 
fourths of the way through the registration period, which 
indicates the popularity of the course. Most of the stu- 
dents who take the course have had it recommended to 
them by a friend who took it earlier. This advertising has 
forced me to open the second section and to offer an 
honors seminar. 

Big numbers also present problems during quizzes 
and exams. It is impossible to grade 800 essay exams so 
one must resort to computer-graded true-false and multi- 
ple-choice quizzes. This is an added expense to the 
department teaching fund. Teaching assistants are 
necessary to help with the mechanics and track-down 
problems, and there is the inevitable make-up exam 
which requires someone's time. 

With a large enrollment. one must expect a high 
percentage of absenteeism. The best way to handle this is 
by tape-recording the lectures and placing them at loca- 
tions easily accessible to the students. such as main 
libraries. During my last class. the library reported that 
the tape recordings were used more than 800 times. Even 
with this, extra contact hours with the students are 
needed. I set aside five hours per week for this and my 
teaching assistants are also available. 

One Week Diet Survey 
In place of a laboratory exercise. 1 require the stu- 

dents to do a one-week diet survey: this has proved to be 
the most popular part of the course. The students collect 

data on their diets for one week and punch the infor- 
mation on computer cards. using a code from USDA 
Handbook #8. The computer center has, at my request. 
made available 10 sessions for teaching key punching to 
those who need instruction. For our purposes a single 
half-hour session of instruction is sufficient. When the 
punching is completed. the data deck is analyzed by a 
computer program prepared by Dr. Irving Mug, a pro- 
fessor in our department. It analyzes each food item in 
terms of nutrients, averages the meal times. daily inputs, 
and weekly average of each of several key nutrients, and 
compares the individual's intake with the recommended 
daily allowance. The student then writes a paper on the 
value and results of this exercise. I require this as an ab- 
solute and do not give a grade to a student who fails to 
turn in a paper - even though reading 400 to 800 of 
these papers is extremely time consuming. The students 
have told me that this is one of the most relevant and ex- 
citing exercises they have done in their school career. 

It is also difficult with a large class to entertain 
questions. I realize that I cannot cover all the importcant 
material, and certainly not everything the students are 
concerned about, but I like to try to be as helpful as pos- 
sible. I ask the students to hand in written questions 
which I answer at the beginning of the next class period. 
I occasionally take questions during class. In addition. I 
try to incorporate any popular new items into the lecture 
since that is what interests the students at the moment. 

As for visual aids. I use none. In fact, I even try to 
minimize use of the blackboard. This gives the students 
something of the feeling of a smaller class and the ap- 
pearance of a one-to-one relationship as I talk to them. I 
have received many good responses on this style of pre- 
sentation. To enhance the impression of a personal class- 
room atn~osphere. I try to relate some concepts to myself. 
using anecdotes about my own experiences. From the 
evaluations I receive, this seems to be very popular with 
the students. 

Conclusions 
Although a few students have told me 'that this course 
has changed their lifestyles, 1 do not intend to change 
everyone: I only want to help the student appreciate the 
science of food and nutrition. Courses such as this are 
desperately needed and can be taught anywhere. It is 
becoming increasingly important for the average Ameri- 
can to have a grasp of the real science of food as a basis 
for making uise decisions concerning his diet, and for 
understanding how his food choices will be affected by 
the future world economic situation. The important ele- 
ment in classes of this kind is the teacher: this person 
must be genuinely qualified in nutrition and food science 
or at least be willing to read the literature and learn the 
material. Well-trained teachers and the in~plementation 
of progranls in our schools can do much to stem the tide 
of unsound nutritional activism and to help the average 
consumer make better food choices, and may also stimu- 
late changes in food consumption patterns that eventu- 
ally will benefit the world food crisis. 
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