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Where this lesson can be applied:

This lesson would be appropriate for use during a unit on scientific processes such as the Scientific Method, Scientific Inquiry, and the Nature of Science. It could be used when teaching about using models in science and the limitations of models. This would also be an appropriate lesson to use before animals are used as resources in the classroom. 
Lesson Objectives:    
The students will learn why nonhuman primates are used in scientific research and education. They will observe what people have learned from animal research by seeing the medical advances aided by research with nonhuman primates. Students will understand the advantages and disadvantages of using nonhuman primates in research. 

State and National Objectives:
	6th Grade Science TEKS New for 2010:
	7th Grade Science TEKS New for 2010:
	8th Grade Science TEKS New for 2010:


	National Science Standard:

	6.2A  Plan and implement  investigations by

making observations, asking well defined

questions, and using

appropriate equipment and technology
6.2C Collect and record data using qualitative means such as labeled drawings, writing, and graphic organizers.
6.3A In all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage  critical thinking by the student.
6.3D Relate the impact of research on scientific thought and society, including the history of science and contributions of scientists as related to the content.

6.4A Use appropriate tools to collect, record, and analyze information

	7.2A  Plan and implement 

investigations by making observations, asking well defined questions, and using appropriate equipment and technology

7.2C Collect and record data using qualitative means such as labeled drawings, writing, and graphic organizers.
7.3A In all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student.
7.3B Use models to represent aspects of the natural world such as human body systems and plant and animal cells.

7.3D Relate the impact of research on scientific thought and society, including the history of science and contributions of scientists as related to the content.

7.4A Use appropriate tools to collect, record, and analyze information
7.10B Describe how biodiversity contributes to the sustainability of an ecosystem
7.11A Examine organisms or their structures such as insects or leaves and use dichotomous keys for identification.
	8.2A  Plan and implement investigations by

making observations, asking well defined

questions, and using appropriate equipment and technology

8.2C Collect and record data using qualitative means such as labeled drawings, writing, and graphic organizers.
8.3A In all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student.
8.3D Relate the impact of research on scientific thought and society, including the history of science and contributions of scientists as related to the content.

8.4A Use appropriate tools to collect, record, and analyze information
8.11B Explore how short- and long-term environmental changes affect organisms and traits in subsequent populations.

	A-Scientific Inquiry
C- Life Science
F- Personal and Social Perspectives
G- History and Nature of Science


Background Information for Teacher:

Animals also serve an important role in research. Without animal research, people and animals all over the world would suffer from a range of illnesses and conditions. Animal research has played a vital role in virtually every major medical advance of the last century, for both human and animal health. From the discovery of antibiotics, analgesics, anti-depressants, and anesthetics, to the successful development of organ transplants, bypass surgery, heart catheterization, and joint replacement, practically every present-day protocol for the prevention, control, and cure of disease is based on knowledge attained through research with laboratory animals. More than half of the Nobel Prizes in Physiology or Medicine have been given for research involving animals.
 Since 1900, modern medicine and public health have boosted the average lifespan in United States by almost 30 years. Much of this progress came from knowledge gained through animal research. Many diseases that once killed millions of people every year are now either preventable, treatable, or have been eradicated altogether. The survival rates for many other major diseases are at an all-time high thanks to the discovery of powerful new drugs, the development of new surgical procedures, and the design of sophisticated medical devices. Research with animals has played a critical role in nearly all of these advances.

Animal research has also paid incalculable benefits to animals. It has resulted in many remarkable lifesaving and life-extending treatments for cats, dogs, farm animals, wildlife, and endangered species. Pacemakers, artificial joints, organ transplants, and freedom from arthritic pain are just a few of the breakthroughs made in veterinary medicine thanks to animal research. Dogs, cats, sheep, and cattle are also living longer and healthier lives thanks to vaccines for rabies, distemper, parvo virus, hepatitis, anthrax, tetanus, and feline leukemia. New treatments for glaucoma, heart disease, cancer, hip dysplasia, and traumatic injuries are saving, extending, and enhancing the lives of beloved pets while advanced reproductive techniques are helping to preserve and protect threatened and endangered species.
Materials needed:

· Primate Family Tree Comparison Graphic Organizer, 1 per student
· Per group

· masking tape 

· scissors 

· paper clips 

· zip-lock storage bag 

· plastic fork and knife 

· small amounts of food items to be cut 

· pencil 

· paper 

· balloons 

· stopwatch or clock with a second hand (optional) 

· worksheet Opposable Thumb Activity

· 3 sheets of copy or notebook paper per student for foldables
· Markers (optional for foldables)

· Mini-book template, 1 per student
· Non-human Primate Pamphlet Rubric, 1 per student (or group)
· Dichotomous Key Activity
· Per student:

• 1 copy of Primate Dichotomous Key list and flow chart

• 1 pencil or pen

· Per class:

• 1 copy of Primate Dichotomous Key answer guide

Pre-requisite to Lesson:  
Veterinarian Presentation
 , Background Information, Animal Research FAQ 
Lesson Procedures:  5 E
 Model – Engage, Explore, Explain, Elaborate, Evaluate    
Engage Step: Primate Family Tree Comparison
Using the Primate Family Tree Comparison Graphic Organizer, consider the primate family tree on slide 2 of the Non-Human Primate PowerPoint and note the similarities and differences among primate species. 

Describe what the picture shows. Compare the different species on each branch of the tree. How are they similar? How are they different?

After a few minutes, allow students to share their responses, and write similarities and differences on the board. Then discuss the following as a class: What is our evolutionary position in the primate family? If one branch of the tree was endangered, how might that affect the other branches?
Explore Step: Opposable Thumb Activity
One of the characteristics most often identified as being typically primate is the opposable thumb. The goal of this activity is to provide students with various opportunities to understand the physical importance of the opposable thumb among primates.

MATERIALS (per group) 

· masking tape 

· scissors 

· paper clips 

· zip-lock storage bag 

· plastic fork and knife 

· small amounts of food items to be cut 

· pencil 

· paper 

· balloons 

· stopwatch or clock with a second hand (optional) 

· worksheet Opposable Thumb Activity
STUDENT DIRECTIONS

Tape your thumbs to the sides of your hands. Then, try to complete the tasks that are listed below. Be careful not to use your thumbs. After completing each item, write out the answers to the following questions: 

A. Is the task more difficult with or without an opposable thumb? 

B. How did you have to change your usual technique in order to complete this task? 

C. Do you think organisms without opposable thumbs would carry out this task on a regular basis? Why or why not? 

1. Pick up a single piece of paper. Put it down on your desk. 

2. Pick up a pen or pencil from the table top. Use it to write your name on the piece of paper. 

3. Open a book. Turn single pages in the book. 

4. Pick up a piece of chalk. Write your name on the board. 

5. Use a fork and knife to cut a food item into small pieces. 

6. Tear off a small piece of tape. 

7. Turn on the water faucet. (Complete activity #8!) Turn it off. 

8. Moisten a paper towel and wash a table or part of the bench. Dry it. 

9. Sharpen a pencil. 

10. Cut a circle out of a piece of paper using scissors. 

11. Pick up all the scraps from activity #10 and throw them into the recycling box/trash. 

12. Comb your hair. 

13. Pick up one paper clip. Clip a pile of papers together. 

14. Tie your shoelaces. 

15. Button several buttons. 

16. Zip up your jacket. 

17. Blow up a balloon and tie it. 

18. Close a zip-lock bag. 
Discuss results as a class.
Explain Step:
As students view the Non-human Primates PowerPoint the students will create interactive foldable graphic organizers to take notes and define new vocabulary.  The bold blue words in the PowerPoint are hyperlinked to an online definition and pronunciation. 
Vocabulary Book:
1. Fold a sheet of paper in half vertically. 2. On one side, cut every third line (if using lined paper). This usually results in ten tabs. 3. The word to be defined goes on the outside of the flap and the definition goes on the inside.
[image: image1.jpg]fankigrade

fentadacky|

Clavicles

V\”Che(\‘;\ \e



 [image: image2.jpg]7
fenkadac

Clavicles

Prehens



 
Venn Diagram Foldable:

1. Fold a sheet of paper in half vertically. 2. With the paper horizontally, fold into thirds. 3. Open with paper and cut the folds on one side. Do not cut into the center fold. 4. Label the left flap “Humans”, the center flap “Both”, and the last flap “Non-human Primates” 5. Write the characteristics under the flap.
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Medical Advances Booklet/Timeline:
The students will create a booklet or a timeline of the advances made from primates used in research. The attached template can be printed blank for students to design, the teacher can fill in some or all of the information, or the students can use the template and create their own version using computers.

Directions to cut and fold: 

1. Fold the paper in half vertically. 2. Cut ON THE FOLD of pg1/pg4 to cover pg/pg 5.  3. Re-fold the page vertically and press the opening apart to form a diamond 4. Flatten all the pages to form a book    [image: image5.jpg]page 2
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Elaborate Step:

· Further Questions for Discussion:
–Is a human a primate? Do you agree with this categorization? Why or why not? 
–What is speciesism? Do you believe that all species are equal? Why or why not? 
–How do humans compare with other species? Are humans at the top of the food chain? Consider the size and strength of killer whales and great white sharks, or the prevalence and perseverance of cockroaches and mosquitoes.
· Students will use information from the Non-human Primate PowerPoint and other Internet sources, if available, to create an ideal laboratory environment for non-human primates. Students can draw a picture or create a diorama of their ideal laboratory environment.

· Students will create a dichotomous key to classify ten primate species into distinct categories.

(See the Dichotomous Key Activity.)4
1. Explain that the students will be constructing a primate dichotomous key. A dichotomous key is a biological tool used to classify organisms into distinct categories. It is constructed of several couplets (a set of two statements). Each statement of the couplet describes a certain characteristic of the organism being classified. Then a choice is made between the two statements that best fits the organisms. The initial couplets are constructed with statements that contain broad characteristics of the organisms being classified. For example: apes vs. monkeys. As couplets progress in the dichotomous key, the characteristics become more specific. For example: weight (under one pound) vs. (over one pound).

2. Write the primate list on the chalkboard or copy on an overhead. Explain that these primates will be classified by the dichotomous key.



PRIMATE LIST FOR DICHOTOMOUS KEY

1. Bonobos or Pygmy Chimpanzee (Pan paniscus)

2. Chimpanzee (Pan troglodytes)

3. Common Marmoset (Callithrix jacchus)

4. Guinea Baboon (Papio hamadryas papio)

5. Mandrill (Mandrillus sphinx)

6. Spider Monkey (Ateles fuscieps robustes)

7. Squirrel Monkey (Saimiri scioreus)

8. Sumatran Orangutan (Pongo abelii)

9. Western Lowland Gorilla (Gorilla gorilla gorilla)

10. White-handed Gibbon (Hylobates (Hylobates) lar)

3. Divide the class into groups of four. Each group will be responsible for constructing a unique primate dichotomous key for the primates listed on the board.

4. Allot time for the student groups to research the primates on the list (internet, library, or other resources). Explain that students must research each primate on the list to complete the dichotomous key.

5. Give the students the following hint to begin their dichotomous key. The first couplet should be “apes vs. monkeys.” This will divide the list of ten primates into two groups of five. The students will then have to determine the differences between apes and monkeys and sort the primate list into their designated categories.

6. Remind students that the main purpose of a dichotomous key is to make it user friendly. Therefore the keys should be constructed so that an anonymous person or group can yield the same results or classification using the key. This will require that each statement of the couplets have an explanation underneath it. For example: apes vs. monkeys, the students should write the defining characteristics of an ape underneath the ape statement and the defining monkey characteristics underneath the monkey statement. This will ensure that the dichotomous key is user friendly. A sample dichotomous key has been included for teacher reference.

7. Instruct students to present their dichotomous keys to the class. Once all the primate dichotomous keys have been checked for accuracy using the teacher guide sample, instruct students to trade their key with another group. Next, the students will try to classify the primate list using the other group's dichotomous key
Evaluate Step:

Students will create a tri-fold pamphlet to educate others about the benefits of non-human primates in research. The class can create a rubric to evaluate the pamphlets at https://www.quickrubric.com/or use the rubric provided. This can be an individual project, or you may assign groups.
Resources for Teacher:

Video:
Chimps & Tools
"Genius" Chimp Outsmarts Tube
Internet: 
Animal Welfare Act
The Animal Welfare Act was signed into law in 1966. It is the only Federal law in the United States that regulates the treatment of animals in research, exhibition, transport, and by dealers. Other laws, policies, and guidelines may include additional species coverage or specifications for animal care and use, but all refer to the Animal Welfare Act as the minimum acceptable standard. The Act was amended six times (1970, 1976, 1985, 1990, 2002, and 2007) and is enforced by the USDA, APHIS, Animal Care agency.
The Foundation for Biomedical Research
The FBR website provides information about animal research, the diseases humans and animals share, and the benefits of animal research to humans and animals alike.
Related PEER Curriculum: https://vetmed.tamu.edu/peer/veterinary-curricular/ 
· Clinical Trials Module
· Behavior Module
· PEER Rainforest PowerPoint (to review natural habitat conditions)
· 5 E model site and other lesson plan formats

· http://cbm.msoe.edu/teacherWorkshops/mspResources/documents/day1/5eSummary.pdf 

· https://lesley.edu/article/empowering-students-the-5e-model-explained 
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Lesson Plan








� From the Foundation for Biomedical Research at: � HYPERLINK "http://www.fbresearch.org/" �http://www.fbresearch.org/�


� Veterinarian Visit is highly recommended but not mandatory to use this lesson


� See link under Resources for information on 5E model
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