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Where this lesson can be applied:
This lesson can be used in a unit on the structure and function of systems, namely the skeletal system which includes the teeth. This lesson could also be used in an introductory unit on scientific processes as it is useful for sharpening the skills of observation and inference. This lesson could also be used in an animal production or management class.
Lesson Objectives: 
The students will understand the basic structure of teeth. They will identify the types of teeth and the differences in the types of teeth in different animals (dental formula). They will see how veterinarians use the teeth to estimate the age of animals. They will evaluate pictures of several horses’ teeth to determine the age of the horses. They will examine and compare various pictures of animal teeth and infer what those teeth tell about the animals.
State and National Objectives:

	6th Grade Science               TEKS 2018
	7th Grade Science    TEKS 2018
	8th Grade Science TEKS 2018

	High School Biology TEKS 2018

	6.2.B
Design and implement experimental investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology
6.3.A  
Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, so as to encourage critical thinking by the student
	7.2.B 

Design and implement experimental investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology

7.3.A  
Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, so as to encourage critical thinking by the student

7.11.B 
Explain variation within a population or species by comparing external features, behaviors, or physiology of organisms that enhance their survival such as migration, hibernation, or storage of food in a bulb
7.12 A-B 
Investigate and explain how internal structures of organisms have adaptations that allow specific functions such as gills in fish, hollow bones in birds, or xylem in plants; Identify the main functions of the systems of the human organism, including the circulatory, respiratory, skeletal, muscular, digestive, excretory, reproductive, integumentary, nervous, and endocrine systems
	8.2 B 
Design and implement experimental investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology

8.3.A 
Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, so as to encourage critical thinking by the student

	B.1.A 

demonstrate safe practices during laboratory and field investigations; and

B.2.E 

plan and implement descriptive, comparative, and experimental investigations, including asking questions, formulating testable hypotheses, and selecting equipment and technology


Background Information for Teacher:
Teeth wear down with age. In addition to problems with cavities and periodontal disease, the teeth change shape as an animal ages due to wear and tear. In fact, the process is predictable enough that one can use the appearance of teeth to give an approximate estimate of age of animals, particularly horses.

Being able to pinpoint age within a fairly narrow range can be of use to owners of unregistered horses or horses whose age is unknown for any reason and their veterinarians. Many health and nutrition management decisions are directly related to age and dental wear, making it even more important for all horse owners and equine veterinarians to have a general understanding of how a horse’s mouth changes with age. From a historical perspective, up until recently when organized breed associations started keeping birth dates on registered horses, most professional horsemen took great pride in their ability to determine age by examining the teeth of any horse. Aging the horse by its teeth is not an exact science, but changes do occur that can help determine approximate age and anyone can learn the basics.

Materials needed: 
Amazing Teeth Activity Sheet

Animal Teeth Tutorial
Aging Horses by their Teeth PowerPoint

Animal Teeth Word Detective Chart
Computers with access to the Internet (optional)
Pre-requisite to Lesson:  
It is recommended that students have a lesson in scientific method or inquiry before this lesson is taught. A PowerPoint on the scientific method/inquiry is included in this module.

Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate
Engage Step Option One – Veterinarian Visit or Video Presentation on Dental Health (1 class period)
· The veterinarian visit or video presentation will excite and engage students to learn about required scientific topics.  

· This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum.  

· Questions are asked to involve students and help them relate this lesson to their own lives.

Explore Step– Amazing Animal Teeth Activity (20 minutes) 

In this comparative investigation, students will look at pictures of teeth from four species of animals. The students will have to observe and infer what the teeth tell about the animals.  

Encourage the students to think beyond just what the animal eats, and look for details including chipped teeth, discoloration, size of teeth, etc., and what these details say about the animal. Ask them to determine how the structure of the teeth allows the animal to survive in its environment.
Ask the students what information a veterinarian might gain by doing a thorough exam of an animal’s teeth.  

Ask students to share what a veterinarian might learn from their own pet’s teeth.

Explain Step- Animal Teeth Tutorial (1/2 to 1 class period)
The students will read the Animal Teeth Tutorial. This tutorial contains many new vocabulary words. To help the students become familiar with these words, a Word Detective Chart is included.
To use the Word Detective Chart, the students will need to search for or “detect” words in the reading passage that they think the class should know or might not know. As they read, they can underline or put sticky notes by these words. When they are done, they will record those words in the chart provided and define those words. Access to internet or dictionaries would be helpful to define words whose definition may not be clear in the tutorial.

After all the students have finished reading the tutorial and the Word Detective Chart, go over the words the students chose. Allow time for students to fill in words that they may not have written.  

Possible vocabulary for the students to “detect”:

· Deciduous teeth: “baby teeth” that fall out and are replaced by permanent teeth.

· Dental formula: a way of showing how many of each kind of tooth an animal has.
· Eruption: the act of a tooth first emerging from the gum and becoming visible.
· Galvayne’s Groove: the vertical groove in a horse’s incisor that develops with age, starting at the gums and extending to the tip of the tooth.

· Incisor: usually in the front of the mouth and it acts as a cutting tooth.

· Canine: a corner tooth and is used for tearing, defense, and offense.

· Premolar and Molar: in the back of the mouth and are used for crushing and grinding. 
Elaborate Step – Aging Horses by their Teeth (1/2 to 1 class period)
Recommended Procedures: 

· Divide the class into teams of 3-5 students. The teams will need to situate themselves so each team member can see the projected pictures of horses’ teeth.
· Students should have the Animal Teeth Tutorial sheet to help them if the teacher wishes.
· Give each team a name or allow the students to pick their own team names.

· Make sure each team has six pieces of paper on which to write their answers for the six game questions. The teams could use scratch paper.

· Explain the rules of the game to the students.

· Rules of the Game: The teacher will show a picture of a horse’s mouth, and each team will have three minutes to analyze the picture and determine the horse’s approximate age. Each team will write their answer on a blank sheet of paper, and when the teacher says that time is up, the teams will hold their answers up. If a team’s answer is correct, the team gets 100 points. If their answer is incorrect, the team loses 50 points. The teacher will keep score for each team on the board.

· The 6th and final question is called the “Final Showdown Round.” For this question, each team will choose the number of points they will win if they get the answer correct (any number up to 500 points). If their answer is correct, their chosen number is added into their team’s score. If their answer is incorrect, the number of points they chose is deducted from their score. The team with the most points wins.

· In case of a tie, the teacher will ask for the definition of a key word in this lesson or will ask one of the reading questions from the first page of the Animal Teeth Tutorial. The teams competing in the tiebreaker will write their answers on a blank sheet of paper like they did with the other questions.

· Show the pictures of horses’ teeth. The correct answer to each question appears after its corresponding question in the PowerPoint Presentation.  
· Extension: To extend this activity, students could use the internet and library to research how veterinarians age other animals, such as dogs. Although the general principles of deciduous/permanent teeth and dental formulae apply, there are other indicators of age which are specific to different species.
Evaluate Step
The Amazing Teeth Activity Sheet can be graded.  Answers will vary depending on the students’ observations.

The Animal Teeth Word Detective Chart can be graded for completion.

Extra points could be awarded for the winners of the Aging Horses by their Teeth activity.
Resources for Teacher:

· 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
· Animal Teeth and Aging Horses by their Teeth
http://www.vivo.colostate.edu/hbooks/pathphys/digestion/pregastric/horsepage.html
http://www.vivo.colostate.edu/hbooks/pathphys/digestion/pregastric/aginghorses.html
http://extension.usu.edu/files/publications/publication/ag_equine_2007-06pr.pdf
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� Some material from: http://extension.usu.edu/files/publications/publication/ag_equine_2007-06pr.pdf


� See 5E Model link under Resources at end of  lesson plan





©  Partnership for Environmental Education and Rural Health at 

College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Center for Research Resources, National Institutes of Health

1
PAGE  
© Partnership for Environmental Education and Rural Health at 

College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Center for Research Resources, National Institutes of Health

2

