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This activity is the final assignment in the Energy, Matter, and Organization unit, which is
one of the six unifying themes covered in the Regents Biology Program Guide. Our biol-
ogy variance is based on this program guide. The students have already studied: Levels

of Organization (including cells), Membranes (including diffusion), Enzymes, Photosynthesis,
Aerobic Cellular Respiration, Nutrition  Gas Exchange Transport. This assignment has the
students look at one central area—cellular respiration—and six side areas—human digestion,
human circulation, human gas exchange, cells, enzymes, membranes. The students are
expected to review each area and make connections between each side area and the central
area. It is also expected that during this activity the students will recognize connections
between each of the side areas. Requiring students to make connections helps assure con-
struction of knowledge. 

Students have one week to complete an essay. Students are expected to review each topic
prior to writing the essay. Each student must prepare and submit a concept map or drawing
depicting the “connections” among the areas prior to writing the essay. The concept map or
drawing is returned to the student with teacher comments. The students are urged to use
word processing for the final product. The activity is introduced by reading the short story
line, which presents a simple problem to solve or task to do. There is some time following for
student questions. The scoring guide is given to the students and explained at the time the
activity is introduced. Students have the option of rewriting their essay after it has been
graded and returned.

This activity forces students to analyze what has been studied and to make connections
among those items studied. The students must take separate areas of study and explain how
these areas are integrated for the benefit of the organism. For some classes, this activity may
be altered to include as a final result, not an essay, but some artwork depicting the integration
of all areas. Acooperative approach to this activity is also an alternative—with the final prod-
uct expected to be a creative effort. Since we do project work including creative activities
(e.g., posters, models, plays, debates, etc.) at other times during the year, the essay is a per-
sonal choice for the final product. It is important that students do not lose the opportunities
to express themselves through writing.
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▲ structure and function

C O M M E N C E M E N T

MST

4

Energy, Matter, and Organization

NOTE: The simple story line or
task introducing the activity can
obviously be made more attrac-
tive by the many of you who are
much more creative than I am.
Have some fun!

Sid Weinberg

Saranac Central School

Saranac High School

P.O. Box 8

Saranac, NY 12981

(518) 293-8200

Grade 10
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Instructions and a scoring guide for the activity are provided to the students after four or five
topics in the unit of study have been covered.

Since students have the opportunity to redo much of their work during the school year, they
have the option of rewriting this essay (Last year, over 50 percent opted to rewrite.).

Students share their finished and graded essay with classmates during a cooperative activity in
class. This enables students to see how others handled the question. Students also become aware
that there is more than one possible answer to this question. Some students are asked how they
would evaluate some of their classmate’s essays. Self-evaluation and peer evaluation are part of a
portfolio assessment later in the year and the sharing of student’s essays is good practice for this.
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ASSESSMENT
Students are assessed according to the scoring guide that follows. For part b of the scoring
guide, students must clearly indicate how a side area is connected to cellular respiration. For
instance, a brief description of carbohydrate digestion resulting in glucose and the use of glu-
cose in the cellular respiration process would satisfy this connection. For part c of the scoring
guide, students must clearly indicate the connections between the side areas. For instance, a
brief explanation of the role of enzymes in the digestion process would satisfy one of these con-
nections.

The concept map or drawing is not graded, but is used as a means of assessing student progress
in reaching the goal of the assignment.

☛Assessment
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AEROBIC RESPIRATION

Aerobic respiration is the process by which an organism gains oxygen and nutrients and rids itself of

waste products. Simply, it is the method our bodies use to get the energy needed for survival. It involves

breathing, eating, transport, digestion, and cellular respiration. In humans, aerobic respiration is a very

complex process that involves many different systems and every cell of the body. The digestive system is

needed to provide nutrients and minerals for life processes, and to dispose of wastes. the circulatory sys-

tem is needed to bring these nutrients, plus the oxygen from the lungs, to all the cells of the body. The

gas exchange system is needed to get the oxygen into the body and the carbon dioxide out.

Cells make up all the systems used in aerobic respiration. They also carry out cellular respiration.

This is an essential part of aerobic respiration because it breaks down nutrients into the energy needed

to carry out life processes. Aerobic respiration requires many chemical reactions, especially during diges-

tion and cellular respiration. All of these reactions require enzymes. Membranes are necessary in several

processes. For example, in cellular respiration, oxygen and glucose have to be brought  into the cell from

the  bloodstream. The plasma membrane, which surrounds the cells, is needed to transport the oxygen

and glucose into  the cell and to keep them there.

When we eat, the food we take in is broken down in our digestive system. The digestive system uses

enzymes to break down the food into substances the body needs to carry out aerobic respiration. These

substances are then absorbed into the bloodstream to be taken throughout the body. The substances are

also transported back to the digestive system in order to allow it to carry out digestion.

The human circulatory system is made up of the heart, the blood, and the blood vessels. It feeds

nutrients and oxygen to cells. It has to get nutrients from the digestive system and oxygen from the

lungs through the gas exchange system. All the cells of these systems, however, need the nutrients and

oxygen also. They get them from the circulatory system. The circulatory system also carries away the

waste of all the cells of these systems, as well as the rest of the body.

The gas exchange system allows oxygen to enter the  bloodstream and carbon dioxide to leave. When

the blood comes in contact with the membranes of the lungs, it absorbs oxygen and gets rid of carbon

dioxide through the membranes. The blood also feeds the lungs and takes away the wastes produced by

cellular respiration.

All of these systems are essential to one another. None of the systems could exist without the diges-

tive system breaking down food into the nutrients for survival. Having the nutrients, however, would not

do any of the systems any good without the circulatory system to transport them to where they are

needed. And even if the nutrients were at the cells that needed them, oxygen from the gas exchange sys-

tem is needed to use them to produce energy in cellular respiration. Some of this energy is used to keep

the heart, digestive system and lungs working. None of these systems could carry out respiration without

the others.

STUDENT ESSAY
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REFLECTION
This type of activity is easily adaptable to other subject areas, such as Health; satisfying
Standard 3 of the Health, Physical Education, and Home Economics Standards (“students will
understand and manage personal ... resources”). Students making an action plan for life can
weave in their essay information stressing diet, exercise, etc.

Extensions of this activity would be to have students consider and describe reasons why cellular
respiration is not at peak. Is there a problem with one of the six areas? Have students select one
of the areas and explain how changes in this area affect cellular respiration (for example; poor
nutrition, cardiovascular disease, emphysema, etc.).

STUDENT CONCEPT MAP
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▲ genetic engineering

▲ preserving diversity

▲ environments change

▲ analyze problems/issues

▲ work effectively

▲ gather/process information

▲ generate/analyze ideas

▲ present results

C O M M E N C E M E N T

Objective: To introduce students to some ethi-
cal issues in biology and provide them with a
model to make decisions.

NOTE TO THE TEACHER: Since some of
these issues may be sensitive to students, we
suggest that you preview all material and pre-
sent it with careful attention to students’ indi-
vidual beliefs.

Bioethics

Anne Bunnell, Janice Chen, Nancy Cunningham,

Gary Craner, Lydia Horowitz

North Shore Schools

North Shore High School

450 Glen Cove Avenue

Glen Head, NY 11545

(516) 671-5500, (516) 671-5004 FAX

Grades 9 & 10
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BIOETHICAL DECISION-MAKING
REFERENCES
• Bioethics For ums. (Student Resource

Book, Teacher Resource Book,
Laserdisc) Videodiscovery, Inc.
Seattle, Washington. 1995.

• DeDecker, Peter F. “Teaching
Bioethical Decision-Making in High
School,” The American Biology
Teacher. 49(7): 428-432. 1987.

• Kieffer, G. H. 1979. “Can Bioethics Be
Taught?” The American Biology
Teacher. 41(3): 1 76.

• McConnell, T. C. 1982. Moral Issues In
Health Car e: An Introduction To
Medical Ethics, Monterey, CA:
Wadsworth Health Sciences Division.

• Yashon, Ronnee. Case Studies in
Bioethics. 1994. 

In addition to written
activities and research, a
significant component of this
learning experience involves
cooperative group work in
problem solving and decision
making. Thus, it can meet the
needs of students with
different learning styles and a
range of abilities.

Teacher
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This learning experience was designed to introduce students to some of
the critical bioethical issues of our modern society and to enable them
to begin to identify the values that inform their decisions. Aconstruc-
tivist framework is implicit in this experience, with the teachers creat-
ing an environment in which their students are encouraged to think
and to explore ideas. The bioethical issues that are introduced are of
emerging relevance to these students and they become involved in
thinking and learning about current societal problems that are real and
meaningful to them.

To engage student interest questions are posed to the students, such as: 

■ What do you value? 

■ What are ethics? 

■ When does life begin and end? 

■ What distinguishes human life from non-human life? 

■ Who deserves to receive an organ transplant? 

■ When is it okay to sacrifice an animal? 

Students then explore their own values and beliefs by confronting several ethical dilemmas and
work in a cooperative group to formulate decisions on critical issues in bioethics. They think
about real problems and, with additional insight gained from group discussion, formulate their
values and opinions on important societal issues. Finally, they apply their newly constructed
knowledge and values to an ethical dilemma of their choice.

The unit on Bioethics can be taught near the end of the school year, after students have studied
genetics, comparative anatomy (including dissections), ecology, and environmental issues.
Therefore, they have constructed knowledge of the major ideas in biology. However, there is
flexibility in its placement in the curriculum, for example, it can be taught early in the year as an
introduction to ideas in Biology.

One goal of this learning experience is to support student progress  toward achieving the learn-
ing standard on Interdisciplinary Problem Solving:

1. Identification of Values

Students identify and clarify their values by responding to three exercises:
a. personal value statements
b. hammer exercise
c. quick value judgment.

Through class discussion, the teacher helps students identify and prioritize their values, make
decisions regarding hypothetical ethical dilemmas, and defend their decisions with value state-
ments, and encourages thinking about the sacrificing of organisms, from simple to complex.

2. Case Studies of Ethical Dilemmas

In cooperative groups, working with case studies, students confront and discuss ethical dilem-
mas. They must come to consensus regarding their decision on each case, requiring them to
communicate effectively within their group.

3. Personal Case Study Analysis

Each student writes an essay about an ethical dilemma of his/her choice, using a worksheet to
focus the student on the process of reaching a decision.

The use of a constructivist learning model
is especially important and appropriate in
this experience, as students come to this
unit not only with misconceptions about
the nature of the issues, but have not yet
connected their newly constructed knowl-
edge in biology to their beliefs and val-
ues.

?
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A. Define ethics and bioethics

Ethics: Asystem of morals or values.
Bioethics: The study of the ethical and moral questions

involved in the application of new biological
and medical findings, as in the fields of
genetic engineering, neurobiology and drug
research.

B. Define value

Value: Aprinciple, standard, or quality considered
worthwhile or desirable. Kieffer’s defini-
tions (1979): 

Values: 1 ) indicate what is judged to be “good” 
2) imply preference
3) are supported by rational justification
4) evoke strong feelings or intense attitudes
5) specify a course of action.

It is important to impress upon students that values are
individual. All responses for the unit will be written on
the Personal Reference Sheet (PRS). The completed PRS is
private and will be read by the teacher only.

Pass out the Personal Reference Sheet and turn to the List
of Values. (NOTE: This list is meant to reflect things
important to teenage students in helping them make
life choices. This is NOT a final list; teachers and stu-
dents may wish to add to the list. One possible sugges-
tion is that students brainstorm their own list as a
class.) Have students pick the three values most impor-
tant to them, write them in the space provided and
state why these are most important to them.

C. Quick Value Judgements

Read the “Quick Value Judgements” to the class. Each
student must answer “yes” or “no” within 15 seconds
and record their answer on their PRS. Student should
then choose from the list of values which item most
helped them to make this decision.

Quick Value Judgements 
l) Agood friend cheats on a science test, do you tell? 
2 You find a wallet with 50 dollars inside and a dri-

ver’s license. Do you take the money? 
3) You (if you are female), or your girlfriend (if you

are male) find out that your unborn child is
retarded. Do you abort the fetus? 

4) Your mother is killed in a car accident by a drunk
driver. Would you seek the death penalty for the
driver? 

5) Your favorite athlete makes racist comments. Do
you stop watching him or her?

6) Your best friend really likes a certain boy/girl. This
person asks you to go to a movie. Do you go out
with him or her?

7) During a group project for science, the teacher mis-
takenly gives you credit for something someone
else did. Do you tell the teacher about the mistake? 

8) Your Regents Biology final is the next day, but your
friend calls in the morning and asks you to go to
Jones Beach for the afternoon. Do you go? 

9) Several friends want to feed Alka Seltzer tablets to
a sea gull to see if it explodes. Do you try to stop
them? 

10) Your little sister/brother has been driving you
crazy all afternoon. Finally, she/he hits you in the
face. Do you hit him/her back?

D. Hammer Exercise

This exercise is designed to help students define the
value of living things. The class is presented with a list
of organisms and are given the imaginary opportunity
to “hammer” (kill) each organism. The point at which
they stop reveals something about the values of the
participant. 

List characteristics that distinguish human life from
non-human life. Discuss situations in which it may be
acceptable to sacrifice a non-human life. Each student
should list the last organism to be hammered on their
list and give at least one reason.

E. Define moral problem

McConnell ( 1982) defines a moral problem as “... a sit-
uation in which there are moral considerations to sup-
port one action, say act A, yet there are moral consider-
ations to support another action, act B. Act Aand Act B
cannot both be done, but it must be known,which is
more important morally—which is the right act.”

Of particular importance in supporting the
assessment of student performance is the
depth and thoughtfulness of the student’s
arguments in support of his /her ethical
decisions.
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The Case Studies
DAY TWO
Case Study #l—Frozen Embryos
The case study may be read outside of class. Students should list their personal decision about
this case study and give relevant reasons to justify it. The objective is to have students begin to
define in their own words when life begins.

In class, group students and hand out Bioethical Decision Making Group Worksheet. Discuss how to
use the sheet (perhaps define the problem as a class?). Groups must reach a consensus decision
without anyone compromising their personal values.

As a class, discuss the decisions reached by each group and list values and reasons on the board.
Brainstorm a list of
characteristics that
define when life
begins. Each stu-
dent should write a
personal definition
for their Personal
Reference Sheet.They
must answer the
question clearly and
coherently. Values
that apply to the
answer must be jus-
tified.
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DAY THREE
Case Study #2A/ #2B—Patient in a Coma / Patient with Alzheimer’s
Use the same format and worksheets as Day Two with a different case study. Allow cooperative
groups to choose one of the two options to discuss within their group. At the end, the students
will define when life ends on their Personal Reference Sheet.

DAY FOUR
Case Study #3—Organ Transplant Recipient Selection
Students choose who will receive the transplant and come to consensus in their group. All deci-
sions must be supported with relevant values and reasons. As a class, identify which character-
istics of those individuals selected for organ transplant are desirable and which characteristics of
those not selected are undesirable. Students should list those characteristics that they find desir-
able on their PRS. These indicate some of their personal values .
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page one
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DAY FIVE
Students pick a case study that is personally relevant to them* and use the Individual Worksheet
as an outline. The student is to write a report describing the case and presenting their decision
(“I believe that  IS right because...”) and state the evidence reasons to support their decision.
This report is to be turned in with their PRS.

*Acompilation of case studies may be kept on file by teachers for student use. Or the students may use cur-
rent events, i.e., cloning of mammals.

ASSESSMENT
Students are graded on Personal Value Statements etc. They are assessed on the group work,
including their ability to work effectively in the group. They are assessed on their personal case
study analysis. Their opinions must be clearly stated and supported.

Assessment
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Rubric continued

REFLECTION
This learning experience could also be taught in conjunction with a Social Studies unit on Law
and Constitutional rights and could involve the English department. The students could prepare
for and then conduct a debate on the issues they have studied. Students would then have to pre-
pare to defend either side of an issue, giving them a different personal perspective.


