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WVOULDYOU BE WILLING to stop teaching biology for
one month of the school year? At Parkway West
Senior High School, in Ballwin, Mo., 21 days are
spent discussing biologic aspects of social issues. In
fact, the entire biology curriculum is constructed
around controversial issues confronting our society.
This article examines the rationale, methods, and
results of using social issues in biology.
Initially, we were hesitant about eliminating some
of the traditional factual material from our course.
However, the onslaught of environmental and social
problems made us aware of some real needs of our
students and society. The communications media
have been busy reporting not only environmental
problems but also problems of drug abuse, old age,
cancer, food choices, venereal disease, alcohol abuse,
and so on. Our students are confronted with these
realities several times a day, every day. We felt it
important that the students be able to examine the
biologic principles and to apply the scientific processes to their very real social problems.
We agree that a major goal of education is to produce informed citizens; but of what value is the
factual knowledge of biology if it is just stored and
forgotten? Rather, as Alexander Meiklejohn says,
our final responsibility as scholars and teachers is
not to the truth: it is to the people who need the
truth. We believe it is our responsibility to society,
now and in the future. This inevitably couples truths
in science with social issues.
On the basis of these beliefs, we decided to structure our curriculum around social issues in order
that the students would (i) become acquainted with
some facts about the social issues of our civilization,
(ii) use biologic information to reexamine the issues,
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We desired to create a socially relevant and meaningful biology course and yet wanted a thorough
course in general biology. Some 76% of our students
will be enrolled in a college-biology program. Our
first task was to identify the biology content and
then align this content with social issues. We elected
to begin the course with a study of ecology, so that
we could do some field work. We continued with a
study of the cellular processes, which all life forms
have in common. This material was followed with
studies of genetic continuity within a species, evolutionary forces, and embryologic development of
organisms. Because students desire to dissect, we
concluded with the classification and structure of
plants and animals.
Criteria were established to select the specific
concepts to be included in each of the broad content
areas. The criteria were (i) the importance of the
general understanding of biology, (ii) the ability to
provide a laboratory experience that would enable
the students to gather quantitative and qualitative
data, and (iii) the existence of a social issue related
to an understanding of the concept.
The accompanying table shows the selection and
sequencing of the biologic content and the related
social issue. The materials were grouped into 16
units, which we call "PAKs." Each of these was 11
days in length. The 16th PAK was an attempt to put
the students into the normal situation that a citizen
finds himself in when confronting a social issue:
"What is its price?" We arranged a town-hall meeting for a mythical "New Bubbleton, Mo." The tax-

Selection and sequencing of biologic content and related
social issues.
Biologic content

Social issue

1. Flow of matter and
energy
2. Relationship of organisms to each other and
their environment
3. Population growth and
regulation
4. Succession
5. Cellular structure and
diffusion
6. Foods and respiration
7. Cellular multiplication

9. Gamete formation
10. Mendelian laws
11. Natural selection

12. Reproduction
13. Development
14. Plants: classification and
structure
15. Animals: classification
and structure
16. New Bubbleton's budget

payer-students

were

present

when

the alderman-

teacher presented the yearly budget. Each department had budget items that were related to one or
more of the social issues discussed. The students
were asked to discuss the pertinent points of the
budget and then to vote on next year's taxes.

How PAK Materials Were Presented

SOCIAL ISSUE

STUDENT

STUDENT TAKES A STAND

REEXAMINES

The basic pattern we used in constructing the
material sequence in a PAK is shown in the ac-

HIS STAND

j

BIOLOGICAL

CONCEPT

companying diagram. The social issue is put before
the student. This usually is done through the use
of transparencies, statistics, or a situation. The stu-

dents are asked to take a stand on the issue and to
share their ideas. Usually, additional information

LABORATORY APPLICATIOk

Schema used to develop each PAK.
SOCIAL ISSUES
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8. Synthesis of carbohydrates and proteins

1. Should solid refuse be
disposed of in landfills?
2. Should we continue the
use of pesticides to control agricultural pests?
3. Should the human race
be considered too populous?
4. Should man continue the
use of strip mining?
5. Should abortions be allowed?
6. Should Americans question the nutrition of the
foods they eat?
7. Should drugs that cause
chromosomal damage be
allowed?
8. Should food shortage be
allowed to control the
size of the human population?
9. Should we allow the use
of mutagenic agents?
10. Should geneticists be
allowed to alter the
genes of men?
11. Should the minority
have rights over a majority when the minority's health is involved?
12. Should we allow venereal disease to eliminate
behavioral deviants?
13. Should society retain all
congenitally defective
persons at home?
14. Should we allow man's
technologic progress to
continue the destruction
of natural plant life?
15. Should we be aware of
how we determine when
we die?
16. Should biologic principles form the basis of a
community's resolution
of its social issues?

is then given, so as to cause the student to question
his position. On succeeding days the student is exposed to related biologic ideas and given the opportunity to verify these ideas in the laboratory.
The PAK is terminated with a reexamination of the
issue and a quiz.
The sequence of PAK 2 is typical. It is as follows:
Day 1. The history of DDT's rise to fame and fall
to disgrace is presented. The student's task is to
identify the chemical being discussed. Following this,
data are given concerning the robin population on
the campus of the University of Wisconsin. The
students are asked to interpret these data. Then the
students look at some agricultural data from Peru,
where both chemical and biologic controls are used.
The students are asked to interpret these data. The
class ends with a discussion of the means that should
be used to control agricultural pests.
Day 2. The method of examining a population is
introduced. This basically involves factors and determiners and how they affect population densities.
Day 3. A movie about the mallard duck is shown,
and the students are asked to identify the factors,
to say whether they are biotic or abiotic, to speculate on how they might affect the population density,
and to identify the determiner through which they
would act. The hour ends with a discussion of the
students' impression of a population and its life
habits.
Day 4. The students set up a lab, to study the
effect of a biotic or an abiotic factor on the population density of yeast. Food is used as the biotic
factor; temperature, as the abiotic factor.
Day 5. The data are collected and accumulated.
The students analyze the lab, as a homework assignment.
Day 6. The labs are discussed, and the students
discuss how pesticides fit into this information. The
latter part of this hour is used to look at transparencies of the major biomes of the planet and thus to
acquire some information about their abiotic conditions and the plants and animals that are characteristic of the biomes.
Day 7. The students have the task of enlarging
their concept of a species. The first part of the lesson
is designed to help the student formulate some inferences about the species concept and its place in

taxonomy. The second part of the lesson uses the
BSCS Inquiry Film The Prairie Chicken.
Day 8. The students visit a field that is partly
mowed and partly unmowed. Which abiotic factors
are most important in causing the differing vegetation? The students make sketches of the field. They
are told about the different kinds of plants.
Day 9. We are back in the field, collecting data.
Students work in groups to obtain a part of the
data. Both abiotic and biotic data are collected.
Day 10. The field data are accumulated, and the
students discuss possible explanations of the differences in vegetation. They are asked to suggest
how the use of pesticides might affect this field.
Day 11. The content of the PAK is pulled together,
from the framework established on the first day,
and a quiz is given.

course (i) was not frustrating, (ii) was easy, (iii)
was such that they learned more in it than in any
other academic course they had taken, and (iv) was
such that they learned more than they had expected.
There have been other indications of success. The
number of sections of advanced biology increased
from one section to four sections. In addition, last
year's students have been "public-relations personnel": when we returned to school last fall, preenrollment in biology had jumped by 100!
These findings have encouraged us to continue on
this path of making biology a useful subject to help
students to develop a greater understanding of social
issues and to acquire skills for dealing with them.

Students' Responses to the Program
How successful has been the inclusion of social
issues in the biology curriculum? Last year we conducted two surveys of our students. One was an
end-of-the-year general survey of attitudes; the
other (conducted by Melba James and Ed Schmidt
for presentation to the Missouri Science Academy)
compared social-issues biology with traditional biology.
The general attitude survey of the students showed
the following:
1. 97% thought the inclusion of social issues was
great, and more than 50% wanted more of the
social-issues lessons.
2. When students were asked to pick what they
considered to be the three most important social
issues and the three least important issues, the student's responses gave varying ratios of best-least
importance; for example, drugs and mutations had
33 "best" for each "least" response, and overpopulation had 9 "best" for each "least." Only one of the
16 social issues was overwhelmingly rejected: the
lesson on monocropping. (This lesson was altered
this year to include the issue of strip mining as
another example of land use and its effect on succession.)
3. In the section in which the students could
express their opinions about the course, the bulk of
the comments centered on the materials of the course
and the usefulness of the course.
The second study was set up so as to be computerscored and statistically analyzed. It surveyed the
10th-, llth-, and 12th-graders who had taken biology
or were taking biology. In all three grades, similar
biologic concepts had been taught; in many cases
even the same basic learning materials had been
used. The major difference was the use of social
issues as a unifying theme for the biologic concepts.
An analysis-of-variance test showed four significant
differences (P < 0.01) between those who took
social-issues biology and those who did not: the
social-issues biology students indicated that the
348
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