Appendix B

“Studies Show...” pI’Ocp0 ‘?Slzeg

Teacher Section

The purpose of this activity is to review the parts of the scientific
method and to apply inquiry skills in order to solve a problem.

0] JIYA{IVXH The students will be able to:

e Develop lab procedures designed to test a hypothesis.

e Describe and explain the important parts of an experiment.

e Collect and analyze data.

 Explain how science is used in everyday life.

e Work with a group to create a presentation that will convey

experimental findings.

This lab is great for 7™ or 8" graders, but can be adapted for higher

levels.

GEYEIN Grades 5-8:

e« Science as Inquiry:

[ ITle ) M ~Dbilities necessary to do scientific inquiry
Standards Understandings about scientific inquiry

LULCRIUETIN History and Nature of Science:
Science as a human endeavor
Nature of scientific knowledge

Students are increasingly being put in situations in the science classroom where
they need to use inquiry skills to solve a problem. In addition to coming up with
their own scientific question, students are often asked to develop the procedures to
test their question. | have found that many of my students have memorized the
steps to the scientific method, but do not have much practice in applying the
concepts.

This activity is designed to give students practice in developing a scientific question
and then the procedures to test it. By applying the scientific method to something as
common as product testing, | am hoping the students will realize that the scientific
method is used every day.

Teacher Note: This could turn into a great science fair project for a student!
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Teacher Section

Emily Dulde
“Studies Show...”

e Commercial/product claims affect every student!

e Students can choose their own products to test and are
encouraged to choose something with which they are familiar

» Students (with their partner(s)) can choose their method for
presentation depending on their interests and talents

« Promotes career exploration for all students

In this activity students will test a variety of products. It is essential
that they get teacher approval before beginning the testing. Have
students write out their procedure step by step so that you can
check for any possible safety hazards. All testing must be done
under strict teacher supervision to avoid any potential problems.

« Video of commercial/magazine ad/newspaper ad showing
product claim

e White boards or large butcher paper and markers

e Various commercial products **(I have my students supply
these!)

e Various equipment for testing (weights, scales/balances,
stopwatches, etc. depending on student need)

e Poster paper, markers

« Computers (for power point and word processing).

1. Explain what is meant by a “hypothesis.”

2. How do you come up with scientific procedures to test your
hypothesis?

3. How can you make sure you are testing only 1 variable?

4. Explain what controlling the variables means.

5. Explain the difference between an independent variable and a
dependent variable.

6. Explain why it is important to perform your “test” or experiment
more than just one or two times.

7. Why is it important to analyze your data after you have collected
it?

8. Explain what is meant by “conclusions.” What should you include
in your conclusions?

Works in Progress
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Teacher Section

Y YYs[I[g-W Step 1: Capturing the students’ interest

(Materials for this step: video clip of commercial or ad from
magazine, whiteboards/markers or butcher paper/markers)

Show the class a video clip of a popular commercial that presents a
product claim. (For example, the commercial showing how one
particular brand of ketchup is the “thickest” or the commercial
claiming that one brand of paper towel is the “quicker picker
upper”.) If you cannot get any of these commercials on tape, a good
substitute would be ads from magazines or newspapers.

Ask the students “How can this company make this claim?” “What
did they have to do before they could make this claim to the
public?”’, “Who performs these tests?”, etc. Help the students
understand that first the company had to hire people to do some
product testing so that they could be sure their product could live
up to the claim.

Have students get into small groups. Give each group either a
whiteboard and marker or a large piece of butcher paper and
marker. Have the students work together to devise a plan for
testing the claim they observed in either the commercial or in the ad
you presented to them. Students should present their ideas on the
whiteboard/butcher paper.

As groups present their ideas, discuss important aspects of
experimental design. Examples of concepts to cover include:

1.) sample size, 2.) repetition of trials, 3.) controlling the variables,
4.) what background research is and how is it done, etc. By the time
the presentations and discussions are done, students should have a
clear understanding of how to go from question to hypothesis and
then to testing, analysis and conclusions. Students should
understand that in order to be a valid test, they must perform
several trials. Students should also be able to explain how to
control variables as well as to explain why it is important to control
variables.

Ask students to spend 5-10 minutes coming up with ways they can
improve their design. Each group should give a brief presentation
of how they amended their plans.
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Teacher Section

YY1l Step 2: The Web Info Search

In order to gain a better understanding of how actual consumer
testing occurs, students should complete the following Web Info
Search. After completion, students will share and discuss their
answers as a whole class.

Step 3: The Project

It is now time for the students to practice what they’ve learned.
Students will assume the role of a market researcher. Students will
pick a product to market based on research that they will perform.
Students should pick either an existing product claim or come up
with their own idea/question for a potential product claim to test.
Some examples include:

1. Which brand of gum really has the longest lasting flavor?
2. Which peanut butter is the crunchiest?
3. Which brand of garbage bags is the strongest?

As a group students should decide on their question and develop a
hypothesis. Next students will develop a procedure to help them
answer their question and then generate a list of materials needed.
IMPORTANT SAFETY PRECAUTION: Students must present their
procedures/materials to the instructor for approval!

Students then need to bring their materials so that they can perform
their testing in the classroom. (I ask my students to supply their
own products. By having them test the next day or even a few days
later it gives the students an opportunity to get what they need.)
Students must record their results in a data table, analyze and then
come to a conclusion about their hypothesis. Lastly, students must
be able to answer their original question and cite their experiences
from testing as evidence.
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Teacher Section

g Ls [Ilg-0 Step 3, contd.

If a digital camera is available, have students take one or two
pictures of their experiments to include in their final product.

Student groups will have a choice of how they can present their
information. Regardless of the option they choose each product
must include the question, hypothesis, background research,
materials needed, specific procedures followed, results, analysis and
conclusions. Students can choose from the following options:
1. Lab Report (Must be typed!)
2. Poster
3. Power Point presentation
4. Informational article (Students will act as reporters and
write an article informing the public on their specific
product test)
5. Infomercial (video commercial)
Each group will present their product to the class. Part of their
presentation grade will be how well they presented the information
to their peers.

Step 4: Formal Assessment
Students will be asked to respond to the following question by
writing an essay.

“Mrs. Jones lives in Minneapolis, Minnesota. When the roads are wet
and the temperature drops it is very difficult to drive because ice
forms on the roads. To melt the ice, salt pellets are spread all over
the surface of the roads. Mrs. Jones thinks to herself “Too much
salt isn’t good for our bodies, | bet it isn’t good for plants either!”
Mrs. Jones is concerned that all of this salt that ends up on the sides
of the roads is bad for the vegetation. She is worried that after
many years, the plants that normally grow alongside the roads will
die because the soil has too much salt in it. So...Mrs. Jones decides
to do an experiment to see if the salt is bad for the plants. She
takes some salt from her kitchen and puts it in the soil of one of her
houseplants. She observes what happens the next day. Nothing
changed about the plant, so Mrs. Jones decided that salt doesn’t
hurt plants.”

Did Mrs. Jones set up a good experiment? Why or why not? (Give at
least 2 reasons) Regardless of whether you think it is a good or a
bad experiment, give Mrs. Jones 2 ways she can make her
experiment better.
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Teacher Section

e Career Report: Have students visit Consumer Reports Online
(www.consumerreports.com) and research how Consumer Reports
tests products. By choosing the option “About Us” at the bottom
of the web page, students can read about how testing is done at
Consumer Reports. They can also take a tour of several different
labs. Students could write to Consumer Reports for more
information on their testing procedures. Students could also
contact researchers from one of the many Consumer Reports
Research Labs and interview them about their career.

e Position Paper on Animal Experimentation: Have students visit
various websites to find out information on animal use in
laboratories. Students should find out specific information about
how animals are used and cared for in labs. Students should also
find information for both sides of the animal experimentation
argument: Why is it necessary? and Why is it not necessary?
Students could then write a paper stating their position on the
topic and including evidence to support their ideas. Possible
websites include:

www.peta.org

www.stopanimaltests.com

www.rds-online.org.uk/

www.ambef.org

www.osera.org/facts.htm
http://www.the-aps.org/pub_affairs/animals/index.html

e Exploration of online marketing: Have students explore how
products are advertised on line. The following website has
activities that students can do to find out how products are
advertised on the web.
www.media-awareness.ca/eng/med/class/teamed2/onlineads.htm

Emily Dulde Works in Progress
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Student Section

Studies Show...

Congratulations! You have just been hired by Consumer Reports as a marketing
researcher. Your new job involves testing commercial products and then marketing
them to consumers.

Your first assignment is to choose one of two projects. You can either pick a product
currently being advertised that has a product claim such as “the strongest...” “the
thickest...” “the best tasting...” etc. and compare it to other similar products to be sure
that it’s claim is true OR you can pick a product not currently advertised, come up with a
claim and then perform tests to prove the claim is true so that you can market the
product to consumers.

Here are your guidelines:

1.

2.
3.

You must choose a product that you can easily get from your house or a local
store.

You must be able to carry out your tests in one class period.

You must carry out your tests the same way a scientist would do research. That
means you need to start out with a scientific question, develop a hypothesis, do
some background research, devise procedures to SAFELY test your hypothesis,
record your data, analyze your data and then form some conclusions based on
your findings.

YOU MUST HAVE YOUR PROCEDURES APPROVED BY YOUR SUPERVISOR (your
teacher) BEFORE YOU BEGIN TESTING.

You must choose a way to present your findings to consumers. You can choose
one of the following:

a. Lab report

b. Poster presentation

c. Power point presentation

d. Informational article written for a newspaper

Regardless of which option you choose, you must include the following: a
scientific question, a hypothesis, background research, materials, procedures,
data, analysis of data and conclusions.

Don’t forget, as a marketing researcher your job is to get consumers to buy your
product. You need to present your findings in such a way that would convince
consumers that the product you tested is the best product because...

Your report will be presented to your coworkers (classmates) at the conclusion of
your testing.

(This project is worth ___ points. You will receive ___ points for your product, ___
points for the presentation of your product, and ___ points for an essay test at the
conclusion of the assignment. See the “Product Grading Rubric” to see how you will be
graded.)

Emily Dulde
“Studies Show...”
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Studies Show...

Grading Rubric

Your final project grade will be based on how well you included the required
information in your product. The following scale will be used:

0 did not include in product
5 included in product, but the info wasn’t clear or complete
10 included in product, info was thoroughly explained!

1. Was a scientific problem given?

2. Was a hypothesis given?

3. Was specific background information given?

4. Were the materials used in the experiment given?

5. Were the steps to the procedure included in the product?

6. Were the results from testing presented clearly?

7. Were the results analyzed and presented in such a way that
conclusionscould easily be drawn from them?

8. Were specific conclusions given in the product?

9. Was the product presented to the class in a professional manner?

10. After viewing/reading the product, is it apparent that the
student(s) put forth significant effort to create the product?

Total number of points:  ______ /100
Emily Dulde Works in Progress
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Studies Show...

Web Info Search: How are products really tested?

Directions: Visit the “Consumer Reports” website (www.consumerreports.com) to find
the answers to the following questions about how consumer products are actually
tested.

1. What is the “Consumer Reports Online” (published by Consumers Union) mission?

2. How does Consumer Reports pay for all of the tests that they run?

3. How does Consumer Reports test products?

4. How does testing protect consumers like you?

5. Visit the “How We Test” section. View the “Vintage Testing Photographs”. List 5
products that Consumer Reports have tested in the past and explain HOW they
were tested.

6. “Tour” the lab through pictures. List 5 products that Consumer Reports are
currently testing and briefly explain HOW the products are being tested.
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Sample activity that uses ipquiry to cover coptept stapdards.

The Effects of Water Temperature
Change on Goldfish Physiology and

Behavior

Melinda Pittis
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Sample activity that uses ipquiry to cover coptept stapdards.

THE EFFECTS OF WATER TEMPERATURE CHANGE ON
FISH PHYSIOLOGY AND BEHAVIOR

SUGGESTIONS FOR TEACHERS

Purpose
To determine the effects of water temperature on physiological and behavioral changes in
fish.

Objectives

Upon completion of this activity, students will be able to:

1. Design an experiment to measure the effects of changing water temperature on fish
respiration (guided with teacher, with set parameters).

2. Design a second experiment examining the relationship between water temperature and
another approved physiological or behavioral variable

3. Create a poster to be displayed in a poster session communicating the results of the
experiment in a manner that is appropriate for the audience

4. Conduct an experiment demonstrating proper maintenance and care of live animals

Note: Teachers can choose to do either part 1, 2, or both, depending on the level and needs
of your students.

Materials

Class: A functioning aquatic environment

Two large beakers or bowls, one with heated aquarium water and one with chilled water.
Several thermometers for the warm and cold water baths and testing beakers/cups
Several beakers (must be cleaned without soap) or clear plastic cups

Individual groups:
Two fish per group (rough estimate)
A timing device

All of the above materials will be needed for Part 2, plus whatever is deemed appropriate for

each groups’ experiment. For behavioral studies, additional (temporary) fish tanks may need
to be set up.

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

Preparation and Procedures

Part 1: (Guided) The Effect of Water Temperature on Fish Respiration.

Students should be familiar with proper care and maintenance of the fish prior to beginning
the lab. Students should also know the difference between temperature maintenance in
warm- versus cold-blooded organisms. Fish respiration can be clearly seen either by
watching a fish’s mouth or gill movement. Students will count the number of respirations
while placing the fish in cups using water of varying temperatures.

The class will collectively determine a hypothesis and the procedures for the question of “how
does water temperature affect fish respiration?” Break students up into groups of four with
the Part 1 Student Data Sheet. Students will need to plan the procedures for the experiment.
The parameters for the experiment include the following:

all fish must stay alive

each fish can stay out of water for a maximum of 30 seconds

each fish must have at least 4 minutes of recovery time in its normal water

temperature before it is used again in another student’s data

water temperatures can range from 60 to 85 degrees F, depending on the species

of fish - know the temperature limits of your fish!

The Water System:

Students must devise a system so that fish are not out of the water for more than the 30
second limit, and that the same fish is not used repeatedly over a small space of time,
violating the recovery time rule. Most likely fish will have to be isolated in beakers (or other
cups) and time recorded on the beaker so adequate recovery is ensured for each fish.
Keeping them isolated also allows you to number and identify each fish. Hot and cold
sources of water will need to be established. Using only water from the tank, warm the water
on a hot plate and set up a cold water bath in separate beakers. For the testing
environments, mix either some hot or cold water in with regular tank water in a cup or beaker
and note the temperature prior to introducing the fish to the new temperature.

After 15-30 minutes of group discussion, review procedural ideas and together pick and
choose ideas to formulate the best plan. There are many possibilities for the exact
procedures to this lab. Let students assist in deciding which procedures will contribute best
to a successful experiment. Make sure a control is included and discuss confounding
variables. Begin writing a class poster together, with question, hypothesis and procedures.
The poster can be used as a referent during the experiment and for future lab activities.

During the experiment, students should work in pairs to collect and record data. It can be
difficult to count respirations and is therefore important that students are patient and calm.
Agitation in the room can affect respirations and behavior. All data should be noted on the
Part 1 Student Data Sheet. Students can pick set temperatures, such as 65, 75 and 80
degrees F or collect data at a full range of temperatures. If the latter is chosen, a line graph
would be most appropriate to determine if there is any relationship between the temperature
and breathing. At the completion of the data collection, a data chart and line graph can be
completed on an overhead projector with all data points. Finish the class poster with the
chart, line graph, conclusion, sources of error and ways to improve the lab.

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

Part 2: The Effect of Water Temperature on Physiological or Behavioral Changes in Fish
All of the previous parameters stated in Part 1 should be followed in Part 2. In this part
students choose their own dependent variable to be measured against changes in water
temperature. Possible ideas include changes in feeding behavior, movement in the tank,
interaction with other fish, fin movement, changes in circulation or any other feasible ideas
posed by the students. If a student chooses to examine changes in circulation, data will be
qualitative and not quantitative. Blood movement can be clearly seen in the tail vessels when
the tail is spread out under a light microscope, but there is no measurable pulse. Blood
movement is continuous. The fish will need to be wrapped in water-soaked gauze and
partially immersed in a petri dish with the tail exposed and spread out under the lens. All
ideas need to be written up in the Student Proposal Sheet and approved prior to any
experimentation.

In groups of two (depending on class size), students will collect data for their experiments
and complete their Data Sheets. At the completion, each group must design and make a
poster to be presented at a poster session to share information gained through the
experiments. Students should follow the grading rubric used in Part 1.

Safety
Students should demonstrate and abide by all regular safety policies established in the
classroom.

Regarding the use of the fish, all procedures designed in parts 1 and 2 must receive approval
from the teacher. See reference 6 for instructions to establish and maintain your fish tank.
See reference 5 for protocol for proper care and use of live animals for laboratory purposes.

Questions to Ask

1. How do warm- versus cold-blooded animals maintain temperature homeostasis?

2. Predict how human respiration changes with severe temperature changes. Research
your answer (vital signs and hypothermia).

3. What are some adaptations that allow fish to benefit from a water environment?

4. How does fish circulation compare with human circulation?

5. Compare different adaptations for the bottom and top dwellers in your tank (if you keep a
variety of fishes).

6. Why is it important for the experiment and the fish to have the “recovery time” during

which they are allowed to return to their normal water temperature?

Why do the fish require a constant supply of fresh water over their gills?

What other variables could be affecting you fish in Part 2 of the experiment?

What is the purpose of the control in this experiment?

© oo~
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Sample activity that uses ipquiry to cover coptept stapdards.

Where To Go From Here

Part 2 is a natural continuation of Part 1 in this activity. If a teacher chooses to use Part 1
only of the lab, it can be integrated into either a physiology or adaptation unit. Ifitis included
with an adaptation unit, students can play an active role in setting up the tank and choosing
an appropriate mix of fish which can share a common space. Ifitis used as part of a
physiology unit, the principles and parameters for designing an experiment with fish or other
live animals (including humans) can be used again pertaining to other body systems.
Students may have other questions related to the aquatic environment, such as preferred
light conditions in the tank. Any logical ideas or questions could be used for an experiment.
The grading rubric can be used for any lab throughout the year.

References and Resources

http://www.marinebiology.org/fish/htm (“Fish: A Quick Course on Ichthyology”)

http://www.faradic.com/~ranmal/fish.htm (“Fish of the Shore”)

http://www.belmont.edu/Science/Biology/Bio112/27- Fishes.html

http://www.mscserver.cox.miami.edu/msc111/Smith4.htm

National Research Council: Institute of Laboratory Animal Resources Commission of Life

Sciences (1996) Guide for the Care and Use of Laboratory Animals: National Academy

Press, Washington, D.C.

6. Sweeney, Mary Ellen (1995) Aquariums For Your New Pet: T.F.H. Publications, Neptune,
N.J.

b wn =

Suggestions for Assessment

Part 1 Assessment:

Each group will be required to fill out the Student Data Sheet. After each group has
completed its Data Sheet, the class will collectively prepare one poster, which includes all
data, averaged where appropriate. Back in the original groups, students can determine the
class grade using the lab scoring rubric. The teacher can choose to discuss variations in
grades and/or average the grades students determined.

Part 2 Assessment:

Each group will produce a poster showing the results of its experiment. It should follow the
grading rubric and include all parts. This poster will be presented to the other groups, or any
other audience.

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

STUDENT DATA SHEET
PART 1: TEMPERATURE AND RESPIRATION

Goal: Your group is to brainstorm ideas for how to carry out an experiment to measure the
effect of temperature changes on fish respiration. A fish’s number of respirations per minute
can be seen easily counted by watching its mouth or gill movement.

Group Members:

Parameters for Temperature and Circulation
all fish must stay alive
each fish can stay out of the water for a maximum of 30 seconds
each fish must have at least four minutes of recovery time in its normal water
temperature before it is used again in another student’s data
water temperatures can range from 60 to 85 degrees F.

Hypothesis
What do you think will happen?

Why? (Use your information about temperature homeostasis for warm- and cold-blooded
animals)

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

Materials Needed

Ideas for Procedures (each group)

How will you keep track of individual fish?

How will you change the temperature of the water?

How will you ensure the fish get 4 minutes of rest between trials?

Summarize all of your procedures, from start to finish:

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

Agreed Upon Procedures After Class Discussion

Data and Observations

Fish Water Temp. | Respirations Observations
Number

How will your graph be organized to clearly show the data?

Analysis/Conclusion (address your hypothesis)

Presentation:

Your group will make a poster describing all aspects of this experiment. It must include an
introduction, hypothesis, procedures, data and results, conclusion and

sources of error/improvements.

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

STUDENT DATA SHEET
PART 2: PROPOSAL FORM FOR INDEPENDENT RESEARCH

Goal: In this experiment, you will test the effects of water temperature on some other variable
of your choice. The water temperature is your independent variable and the other behavioral
or physiological change you choose will be the dependent variable. What effects do you
think water temperature might have on the fish?

Group Members:

Parameters for Care of the Fish:
all fish must stay alive
each fish can stay out of the water for a maximum of 30 seconds
each fish must have at least four minutes of recovery time in its normal water
temperature before it is used again in another student’s data
water temperatures can range from 60 to 85 degrees F.

1. What is your research question?

2. What is your hypothesis?

3. What resources do you have to support your hypothesis? (Attach relevant research)

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

4. What materials will you need?

5. What are your tentative procedures?

6. Do you have a control? Explain how you will include a control in your experiment?

7. Approved
Not approved

Comments:

©The American Physiological Society



Sample activity that uses ipquiry to cover coptept stapdards.

PART 2 STUDENT DATA SHEET

Question:

Design an organized method to collect and display your data (chart):

Plan what type of visual summary (graph) will best show your results. Draw a quick

sketch of what will be on the x- and y-axes, (labeled with units) as well as the graph
title:

Assessment:
Your group will make a poster describing the answer to your research question. It should

include a purpose, hypothesis, materials, procedures, data/ results, conclusion and sources
of error/improvements. Follow the grading rubric to know exactly what is expected.

©The American Physiological Society
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APS Position Statements

APS Guiding Principles for the Care and Use of
Animals in Research

Approved by the Council of The American Physiological Society (1)

Animal experiments are to be undertaken only with the purpose of advancing
knowledge. Consideration should be given to the appropriateness of experimental
procedures, species of animals used, and number of animals required.

Only animals that are lawfully acquired shall be used in laboratory research, and their
retention and use shall be in every case in compliance with federal, state and local
laws and regulations, and in accordance with the Institute for Laboratory Animal
Research (ILAR) Guide for the Care and Use of Laboratory Animals (2).

Animals used in research and education must receive every consideration for their
comfort; they must be properly housed, fed, and their surroundings kept in sanitary
conditions.

The use of animals must be in accordance with the ILAR Guide for the Care and Use
of Laboratory Animals. Appropriate anesthetics must be used to eliminate sensibility
to pain during all surgical procedures. Drugs that produce muscle paralysis are not
anesthetics and they must not be used alone for surgical restraint, but may be used in
conjunction with drugs known to produce adequate anesthesia. The care and use of
animals shall be such as to minimize discomfort and pain. All measures to minimize
pain and distress that would not compromise experimental results may be employed.

If the study requires the death of an animal, the most humane euthanasia method
consistent with the study must be used.

When animals are used by students for their education or the advancements of
science, such work shall be under the direct supervision of an experienced teacher or
investigator.

(1) The Guiding Principles for the Care and Use of Animals are based on principles

Latest revision approved July 2000.

(2) Institute for Laboratory Animal Research (ILAR). Guide for the Care and Use of
Laboratory Animals. Washington, D.C.: National Academy Press, 1996.
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formulated by Walter B. Cannon in 1909. The APS Council first adopted them in 1953.
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Bioscience Briefing

For info about biomedical
funding, animal research and
other bioscience issues, click
here.

Legislation Watch

So-called "Pet Safety Bills™
don't protect pets but they do
pose a threat to medical
research. More information

Science Policy
Announcements

For the latest news from the
APS Science Policy click here.

Resource Book Now
Available

Click here for more info on The
APS Resource Book for the
Design of Animal Exercise
Protocols.
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http://www.the-aps.org/pa/resources/policyStmnts/paPolicyStmnts Guide.htm
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