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Where this lesson can be applied:
This lesson can be used in a unit on body systems, interactions of body systems, classifying organisms, or response to stimuli. This lesson has important personal health implications and could be used to combine many topics that are covered during the year into one multi-topic lesson.
Lesson Objectives: 
They will learn about the biological reasons for tooth and enamel decay and the importance of brushing their teeth. Students will apply elements of scientific inquiry to investigate dental health. Students will use models to examine factors relating to dental health and compare those models to real life situations. Students will also observe the signs of chemical reactions and discuss changes due to chemical reactions.

State and National Objectives:

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

	High School Biology TEKS 2018

	6.1.A,B 
Demonstrate safe practices during laboratory and field investigations as outlined in Texas Education Agency-approved safety standards; and practice appropriate use and conservation of resources, including disposal, reuse, or recycling of materials
6.2.A-E 
Plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology; design and implement experimental investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology; collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers; construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and analyze data to formulate reasonable explanations, communicate valid conclusions supported by the data, and predict trends
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
6.4.A 
Use appropriate tools, including journals/notebooks, beakers, Petri dishes, meter sticks, graduated cylinders, hot plates, test tubes, balances, microscopes, thermometers, calculators, computers, timing devices, and other necessary equipment to collect, record, and analyze information
	7.1.A,B 

Demonstrate safe practices during laboratory and field investigations as outlined in Texas Education Agency-approved safety standards; and practice appropriate use and conservation of resources, including disposal, reuse, or recycling of materials

6.2.A-E 

Plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology; design and

implement experimental investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology; collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers; construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and analyze data to formulate reasonable explanations, communicate valid conclusions supported by the data, and predict trends

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
7.4.A
Use appropriate tools, including journals/notebooks, beakers, Petri dishes, meter sticks, graduated cylinders, hot plates, test tubes, balances, microscopes, thermometers, calculators, computers, timing devices, and other necessary equipment to collect, record, and analyze information

7.12.C 

Recognize levels of organization in plants and animals, including cells, tissues, organs, organ systems, and organisms

7.13.A 
Investigate how organisms respond to external stimuli found in the environment such as phototropism and fight or flight
7.14.B 
Compare the results of uniform or diverse offspring from asexual or sexual reproduction
	8.1.A,B 

Demonstrate safe practices during laboratory and field investigations as outlined in Texas Education Agency-approved safety standards; and practice appropriate use and conservation of resources, including disposal, reuse, or recycling of materials

8.2.A-E 

Plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology; design and implement experimental 
investigations by making observations, asking well defined questions, formulating testable hypotheses, and using appropriate equipment and technology; collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers; construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and analyze data to formulate reasonable explanations, communicate valid conclusions supported by the data, and predict trends

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

8.4.A

Use appropriate tools, including journals/notebooks, beakers, Petri dishes, meter sticks, graduated cylinders, hot plates, test tubes, balances, microscopes, thermometers, calculators, computers, timing devices, and other necessary equipment to collect, record, and analyze information

8.5.E 
Investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass

8.11.A
Investigate how organisms and populations in an ecosystem depend on and may compete for biotic factors such as food and abiotic factors such as quantity of light, water, range of temperatures, or soil composition
	B.1.A,B
Demonstrate safe practices during laboratory and field investigations; and demonstrate an understanding of the use and conservation of resources and the proper disposal or recycling of materials
B.2.E 

Plan and implement descriptive, comparative, and experimental investigations, including asking questions, formulating testable hypotheses, and selecting equipment and technology
B.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.4.A
Compare and contrast prokaryotic and eukaryotic cells, including their complexity, and compare and contrast scientific explanations for cellular complexity
B.11.A
Summarize the role of microorganisms in both maintaining and disrupting the health of both organisms and ecosystems



Background Information for Teacher: 
· No matter how old people are, they need to take care of their teeth and mouth. When their mouth is healthy, they can eat the foods they need for good nutrition. They will also feel better about smiling, talking, and laughing. Teeth are meant to last a lifetime. By taking good care of their teeth and gums, people can protect them for many years.
· Plaque is a sticky film made of bacteria and sugars that forms on the teeth and gums. Teeth are covered in a hard, outer coating called enamel. The bacteria in plaque release acid that attacks tooth enamel. Tooth decay can occur after repeated attacks. 
· People can protect their teeth from decay by using fluoride toothpaste, but once a cavity has formed, a dentist has to repair it.
Materials needed: 
Documents:

Bacteria and Dental Health Tutorial
Bacterial K-W-L Chart

Egg and Soda Teacher Instructions

Egg and Soda Worksheet

Egg and Vinegar Teacher Instructions

Egg and Vinegar Worksheet

Bacteria Most Wanted Poster

Bacteria and Dental Health: Examples of Bacteria PowerPoint

Lab Supplies:
Egg and Soda Experiment (materials for one class)
· 6 hard-boiled eggs (number depends on types of drinks tested)
· 1 can dark regular soda 
· 1 can dark diet soda 
· Other drinks or liquids as suggested by the class

· Beakers, cups or jars for eggs and liquids
· Tap water
· Toothbrush and Toothpaste
 Egg and Vinegar Experiment (materials for one class)
· 4 hard-boiled eggs

· White vinegar 

· Tap water

· Beakers, cups or jars for eggs and vinegar
Apple Cavity Extension (materials for one class)
· One apple

· Pencil
Strong Teeth Demonstration Activity (materials per demonstration)
· 1 bottle of Fluoride rinse solution (available from a veterinarian, dentist, local dental supply company and some pharmacies)
· 2 egg
· 1 bottle of white vinegar
· 3 containers such as small cups
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 – Veterinary Visit or Video Presentation on Dental Health (1 class period)
· The veterinary 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– Egg and Soda Experiment  (20 minutes first day, 20 minutes second day) 

In this experiment, the students will use an egg as a model for the teeth. Instructions for the teacher are provided in the Egg and Soda Teacher Instructions that will guide students in understanding how the egg is a good model for teeth. The students will hypothesize how they think various drinks will affect the model tooth and then carry out an experiment to test their hypothesis. The steps of the Scientific Method are emphasized as well as good dental health. The Egg and Soda Worksheet is provided for the students.
· Explain Step- Bacteria and Dental Health Tutorial (1/2 to 1 class period)
Recommended Procedures: 

· First, ask the students the question from the first line of the tutorial: What do you think of when you hear the word bacteria? 

· Give the students the included K-W-L chart and have them fill in the K column with what they already know, or think they know, about bacteria. 
· Then ask the students what questions they have about bacteria. Ask them to fill in the W section of the K-W-L chart with these questions.
· Then have the students read the tutorial on their own. As they read, instruct them to take notes by filling in the L section of the K-W-L chart. They could write new vocabulary in this column as they read the tutorial.
· After they have read the tutorial and filled in their own chart, allow them to compare their chart to at least one other student’s chart. Have them briefly discuss the L section of their chart.

· Ask the students to write any misconceptions they may have had about bacteria on the back of their chart. 

· Resources for using K-W-L charts are included at the end of this lesson plan.

· There is a PowerPoint of common bacteria for use after this tutorial. It contains pictures of bacteria and asks their shapes.

· Elaborate Step – Egg and Vinegar Experiment (20 minutes first day, 20 minutes second day)
In this activity, students again explore the use of models to demonstrate how the process of tooth decay works. While encouraging students to use the scientific method to answer their questions, the lesson leads students to understand to the importance of dental hygiene. Teachers will follow the instructions in the Egg and Vinegar Teacher Instructions and the students answer the questions on the Egg and Vinegar Worksheet. 
Vinegar Experiment Note: The first two steps of this experiment are the same as the soda experiment. You may wish to skip them if you did the soda experiment.  
Extension 1– “Apple Cavities” (10 minutes first day, 5 minutes a day over the next few days)
Introduction: 
After conducting the vinegar experiment above, ask the students why the egg only softened instead of turning black like a cavity. Explain that since we didn’t actually use bacteria, the eggshell was only broken down by the vinegar and not actually decayed. Tell students that we want to create a new model of a tooth on which bacteria can grow. What do bacteria need to grow? Answer: food!

For this experiment, we will use an apple as our model tooth. Is this a good model? Explain that although it is very different from a tooth, it still has a protective coating like our teeth.  Also, like our teeth, once this coating is broken down, the inside of the apple is a great place for bacteria to grow. 
Procedure:
1. Poke a hole into the apple using a pencil. Explain to the students that holes, or cavities, can form in our teeth when we don’t brush, floss, eat healthy foods, and visit the dentist regularly. The hole you just put in the apple is the cavity. Ask students to hypothesize what they think will happen to the apple over the next several days.

2. Set the apple "tooth" in a protected place in the classroom. Have the students record what happens during the week by writing down or even drawing their observations. 

3. At the end of the week, discuss the class findings. Have the students compare the results to their hypotheses.

Ask the students to answer these questions:

What causes cavities? (Use this as an opportunity to get students to summarize what they learned in the egg and vinegar experiment)
Would you want your tooth to look like this? 
How are some ways we can keep from getting cavities? 
When you get a cavity, what should you do? 
Be sure to emphasize that the enamel on your student's teeth won't break down if they forget to brush a time or two. Tooth decay takes time; however, this experiment provides a good approximation of what might happen to our teeth if we don’t brush our teeth for longer periods of time.

You can also breakdown the various dental hygiene steps we take and identify what purpose of each. Brushing and flossing physically removes harmful bacteria and leftover sugar. Toothpaste and mouthwash also eliminate bacteria, but they also contain fluoride which protects against the acid breakdown of our tooth enamel.
Extension 2- Bacteria Most Wanted Poster (3 class periods)
In this activity, students research a specific type of bacteria and make a “Most Wanted” poster for that type. Instructions are very specific on the handout and it includes a grading rubric for the poster.
· Evaluate Step- 
The teacher could require the students to keep a journal of their scientific questions, hypotheses, and conclusions for these experiments and take a grade on them.
The teacher could also traditionally grade the worksheets that go with the two experiments.
There is a grading rubric included in the Most Wanted Poster extension activity.
The teacher could also have the students answer the pre-reading questions in the Bacteria and Dental Health Tutorial.
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
· K-W-L Strategy

http://www.nea.org/tools/k-w-l-know-want-to-know-learned.html
https://www.verywellfamily.com/kwl-what-is-kwl-2162741
· Types of Bacteria

https://biologywise.com/different-types-of-bacteria

http://en.wikipedia.org/wiki/List_of_clinically_important_bacteria
http://www.textbookofbacteriology.net/
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� 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

