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Where This Lesson Could Be Applied:  This lesson can be used when teachers cover the unit on parasites.
Lesson Objectives:   The student will explore and understand the symbiotic relationship known as parasitism.  Students will identify types of parasites and explore the parasitic life cycle.  Students will learn the role of the host and the parasite, explore parasites and apply technical skills in a hands-on activity.
Curriculum Objectives:
	Small Animal Management  TEKS 
	Equine Science TEKS 


	Veterinary Medical Applications TEKS
	Advanced Animal Science TEKS

	4 E Explain health maintenance in each species studied, including the prevention and control of disease and parasites

4 G Use available laboratory equipment to perform procedures such as fecal test, blood testing and basic grooming procedures
	2 C Explain methods of maintaining horse health and soundness
	8 A Identify factors that influence the health of animals

8 E Identify internal and external parasites using common and scientific names

8 F Describe life cycles of common  parasites

8 G Explain how parasites are transmitted and their effect on the host

8 H conduct parasitic diagnostic procedures

8 I Describe types of treatments for disease and parasites
12 B Demonstrate the procedures used in collecting, handing, preparing and examining fecal, blood and urine specimens
	10 E Explain how parasites are transmitted and the effect they have on the host

10 F Explain the methods of prevention, control and treatment of internal and external parasites

10 G Describe the life cycles of various parasites and relate them to animal health issues

10 H conduct parasite diagnostic tests




Background Information for Teacher:    Parasites are a major concern to the veterinary medical industry, and billions of dollars are spent trying to decrease parasites in animals. Many of these parasites not only cause disease in animals but may also infect humans. Zoonotic diseases are those that may be passed between animals and humans through parasitic transmission. This is an increasingly important field in medicine, as approximately 75% of recently emerging infectious diseases affecting humans are diseases of animal origin, and approximately 60% of all human pathogens are zoonotic.
This veterinarian’s visit introduces the students to a number of different common parasites seen in their own pets.  The veterinarian discusses the cause of these parasite infestations, what the parasite needs to survive, how to treat the animal with the parasite, and how to prevent the parasite from becoming a problem in the future.  This presentation discusses with the students why knowing this information is important for them and their pets.  The veterinarian black bag presentation is able to stress to students the importance of scientific inquiry and investigations.  Current and ongoing knowledge on parasites stems from continuous research.  The creation of new medications for the treatment and prevention of parasites is an ongoing field of research.  It is important for students to know that parasites can cause serious damage and sometimes even death to the host.  Students will understand the need for knowledge in the area of parasites as they are a prominent factor in all food chains and webs.  Better understanding the positive and negative effects of parasites will allow students to better care for their animals and themselves.  
Materials needed:
Documents:

Parasite/Host Relationships and Life Cycle PowerPoint

CDC Information on Parasite Life Cycles

Fecal Egg Count Activity

Helpful Teacher Information on Parasite Host Relationships

Homemade Pond Water Data Collection Worksheet

My Life as a Parasite Activity

Lifecycle Match-up Activity

Guide to Common Parasites

Parasite Lifecycle Cards

Materials for Pond Water Lab:

Graduated cylinders

Beakers

Dry grass, mud from edge of pond or puddle, or dry hay

Water

Slides and cover slips

Microscopes

Eye dropper

Water

Materials for Fecal Egg Count Lab:

Microscope
Microscope slide
Cover slip
Test tube or small prescription pill bottle
Floatation Solution (http://www.goatbiology.com/fecalsolution.html)
Fresh Goat feces (goat feces work the best but if you can’t get goat feces try getting a fecal sample from the shelter or as a last resort use fecal samples from students pets)
Cheese cloth

Popsicle Stick

Pipette

Small disposable cups (2)

Paper towel

Lesson Procedures:  
· Preparation – Veterinary Black Bag presentation on Parasites
, video link to same presentation or teacher’s review of veterinary presentation. (1/2 - 1 class period depending on type of presentation)
a. This step engages students by discussing a topic that many of them may have personal experience with, especially if they have pets.

b. Students will be able to relate to the veterinary presentation and will want to ask questions or share experiences they have had in relation to this topic.

c. Engaging students in this nature sets up an active student centered learning environment in the classroom. 
d. Students should use any note taking strategy they wish during this PowerPoint. These could include skeleton notes, Cornell notes, or two column notes. Teachers need to stop and pause and be sure to give students ample time to both hear you, ask questions if necessary and copy down the appropriate information from the presentation. 

One activity that the veterinarian could do during the visit is to do a heartworm serology test on some blood taken from a dog and brought to the school.  For the serology test, a specific amount of blood is combined with a different chemical and the mixture is placed on a commercially available heartworm test filter paper. The fluid spreads across the filter paper, which is impregnated with heartworm specific antibodies. A positive result is indicated by a color change or line developing at a set point on the paper. This test works under the same principle as at-home pregnancy tests for women.  The veterinarian could show the students the test strip and ask them to read the results to determine if the test is positive or negative.  Then the veterinarian could explain heartworm preventatives and treatments.

This same activity could be done at a vet clinic when a class is visiting.

· Presentation–
Parasite/Host Relationships PowerPoint (1/2 – 1 class period) 
a. During this PowerPoint there are multiple stopping points imbedded allowing for small group discussions, and inquiry.  

· Application– 
Option One: Making Pond Water!  (1/2 -1 class period initially with follow up observations after a three day incubation period) 

The purpose of this activity is to allow students to explore the homemade pond water for living organisms, including some parasites.  Students will follow the steps of scientific investigation and fill out a worksheet as they complete these steps.  Students will also compare the types of organisms they find and attempt to identify organisms
. There are many resources listed at end of this lesson that teachers may use to help student identify the different pond water organisms they will encounter.  The Parasite Sleuth Activity Book referenced above and in the teacher resources has a chart of parasites that may be used for identification purposes as well.

 Instructions for making an infusion of hay, dry grass or mud:  
b. Combine 100 ml of water with one tenth the volume of hay or dry grass (10 ml or 10 cm3) in a glass jar. (If you are using pond mud, add one hundredth of the volume, or 1 ml of pond mud.)

c. Stir or swirl gently.

d. After allowing the large particles to settle, grade the cloudiness by trying to read fine newsprint through the solution. Record results.

e. Leave the lid off and incubate at room temperature with partial sunlight.  Incubate this solution for three days, stirring the solution each day.
Students should fill out inquiry guided Data Collection Worksheet as they perform this lab. They will be asked to:
1. Predict if they think they will see anything in water.
2. Gather Background Information – write down what they already know about parasites.
3. Hypothesize – write a clearly worded hypothesis statement as to what will be found during the infusion of the hay, dried grass, or mud with the water and then observed under the microscope after set incubation time.
4. Make Observations – students will observe and record their observations
5. Repeat test for 3 days if teacher chooses.
6. Analyze data and draw conclusions from their results!
Option Two: Fecal Egg Count Activity (1 class period)
In this activity, students will analyze the feces from an animal and identify and count the number of parasite eggs and parasites present in the sample.  There are very good analytical questions that go with this exercise.  This would be a great exercise for a vocational agriculture class or for use during a visit by a veterinarian or for a visit to a veterinarian’s office.
Option Three: Lifecycle Match-up (1/2 class period)
In this activity, students will analyze images of parasites in different stages of their lifecycle and then determine what environment it would inhabit.  Analytical questions provide closure for this activity.

Option Four: My Life as a Parasite (1 class period)

This activity provides for a creative demonstration of understanding of a parasite lifecycle.  Students will create comic strips depicting the life of a specific parasite.
· Evaluation – 
Vocabulary:  Definitions for these terms can be found in the Helpful Teacher Background Information Document found in folder with lesson, as well as in the PowerPoint presentations.
Parasite

Host

Intermediate Host

Ecosystem

Environment

Vaccinations

Evolution 

Adaptations

Mutations

Reproduce

Life Cycle

Evade

Immune System

Penetrate

Mimic

Passive

Active

Larva

Adult

Genome

Resistant

DNA

Acute

Chronic

Cyst

Vector

Zoonotic 
Resources for Teachers:

· Pond Life Identification: 

http://www.microscopy-uk.org.uk/index.html?http://www.microscopy-uk.org.uk/pond/index.html
http://www.microscope-microscope.org/applications/pond-critters/pond-critters.htm 

http://sciencespot.net/Pages/pondsurvey.html 

http://www.microscopy-uk.org.uk/mag/indexmag.html?http://www.microscopy-uk.org.uk/mag/wimsmall/smal1.html 

· Parasite websites: 
http://www.parasitetesting.com/picturesofparasites/ 

http://www.seagrant.umn.edu/fisheries/parasites 

http://www.thelifetree.com/gallery.htm 

http://www.allergyescape.com/human-parasites.html 
http://www.dpd.cdc.gov/DPDX/default.htm
http://www.cdc.gov/ncidod/dpd/parasites/index.htm
http://cal.vet.upenn.edu/projects/dxendopar/p

 HYPERLINK "http://cal.vet.upenn.edu/projects/dxendopar/parasitelists/pdlist.html" \t "_blank" arasitelists/pdlist.html
www.nih.gov
http://users.rcn.com/jkimball.ma.ultranet/Biolo

 HYPERLINK "http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/S/Symbiosis.html" \t "_blank" gyPages/S/Symbiosis.html 
http://www.internet4classrooms.com/skills_8th_science.htm 

http://soundwaves.usgs.gov/2006/08/research2.html 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2408649 
http://wonderwise.unl.edu/12parasi/paraactivitybook.htm
· References:

Veterinary Assistant Handbook

Floron C. Fairies, Jr. 

Instructional Material Service

Texas A&M University

First Edition
Merck Veterinary Manual: http://www.merckvetmanual.com/



























� � Veterinarian’s Visit is highly recommended but not mandatory to use this lesson, teacher may use video link of veterinarian presentation.


� See Pond Life Identification links under Resources at end of this lesson
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