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PURPOSE OF THIS DESCRIPTION:

The purpose of this document is to provide an example of how the eHuman 3D Tooth Atlas can be used in class to create INTERACTIVITY, stimulate CRITICAL THINKING, present CLINICAL CORRELATIONS, integrate MULTIPLE DISCIPLINES OF DENTISTRY AND THE BASIC SCIENCES. Also, the document identifies methods by which the program can be used to help students visualize the 3-dimensional shape of teeth and be able to mentally move the teeth around to visualize the various surfaces, a process known as SPATIAL ABILITY. Since spatial ability has been linked with success in all of the sciences including dentistry, medicine, nursing, chemistry, physics, etc., it is important for dental courses to do as much as possible to aid in the development of these skills.
The sections that follow provide suggestions regarding what can be presented during each class period and what portions of the program can be used as well as supplemental material that the faculty could use. 
Period 1: Course Introduction, Terminology, How to Use the 3D Tooth Atlas, Introduction to Waxing & Ergonomics
1. Present course guidelines and other information as needed.
2. Show the PowerPoint entitled “Importance of Tooth Morphology & Terminology” and let the students know there will be a quiz on the terminology portion at the beginning of the next class period. Also, tell the students they can review the terminology presentation in the “Interactive Dental Anatomy Course” section of the 3D Tooth Atlas program.

3. Show the students what is present in the 3D Tooth Atlas by first clicking on the “Tooth Morphology” section of the program located on the opening page of the 3D Tooth Atlas..
a. Let the students know they can study both the Primary and Secondary dentitions.
b. Open the “Secondary Dentition” section by moving the cursor over the arches of teeth to show how the cursor will highlight each set of teeth. Place the cursor over the “Maxillary Central Incisor” and click on these teeth.
c. Let the students know the “Morphology” and “Comparisons” sections are their reference resources since they contain all the information that has ever been written about the morphology of each tooth and also all the information that has been written about the comparisons between different teeth. These sections serve as their encyclopedia of information when they have a question about morphologic details.
d. Show the students how these section function. Since the “Facial” view is already highlighted, show the students that they can click on each of the “Features” and all the information that has ever been published about that feature from a facial view will appear with parenthetical reference sources identified. In addition, a visual colored graphic will appear to help students visualize what is described in the text.

e. Show the students one or more of the other views of the tooth by clicking on “Mesial”, “Incisal/Occlusal”, “Distal”, or “Lingual”. 

f. Click on the “Comparisons” section and show the students how they can compare each tooth with the other teeth that have been compared in the dental literature.

g. Next, click on the “Rotations and Slices” section and describe the following 3 images that are visible: 
1) External morphology on the left; 
2) Internal morphology in the middle that was produced by a CT scan of the tooth; and 
3) The radiographic appearance of the tooth on the right. 
Grasp the slider bar at the bottom and slide it to the right so the teeth rotate. Ask the students what tooth surface (facial, lingual, mesial, distal) is visible as the teeth are rotated. Then grasp the vertical slider bar on the right and move it up and down to show the cross-sectional views and what vertical level is visible. 
h. Next, click on the “Radiology” section and show the “Periapical” radiograph and how they can click on each feature and have it become visible on the radiograph. Then, click on the “Panoramic” radiograph and do the same. Finally, click on the “Library” and show the students that there are a large number of radiographs that show a variety of anomalies and unique anatomic features.

i. Lastly, show the “Study Quiz” and let the students know there are some practice questions for each tooth.

4. Show the students the contents present in the “Human Dentition Synopsis” section of the 3D Tooth Atlas. 

a. Tell the students the “Primary Tooth Morphology” will be useful in their study of the primary dentition and the “Secondary Pulp Morphology” section will be helpful when studying pulp morphology as part of their course in Endodontics. Let the students know this course in Tooth Morphology will focus on the “Secondary Tooth Morphology” section.

b. Let the students know this is the section they need to study in detail as this is the section that they need to know in every detail. They also need to know this is the section from which questions will be developed for quizzes and examinations. 
c. Click on the ”Secondary Tooth Morphology” section and the “Maxillary Incisors” will be highlighted in the left column. Show the students there are 7 different groups of teeth in the left-hand column that can be compared. Tell the students that knowing the comparisons of the teeth present in each section will allow them to know the key anatomic features of each tooth. 

d. Click on each of the Universal tooth numbers present to the right of the list of 7 groups and show the students how the position of the colored arrow changes and shows the tooth as well as all 3 tooth numbering systems used in different parts of the world.

e. Click on the “Next” button at the bottom of the page to reveal the “Maxillary Central & Lateral Incisors: Facial View” that shows a clinical picture and a drawing of the two incisors. Show the students the list of anatomic features located to the left of the picture and drawing. Tell the students these are the most important ways of comparing the central and lateral incisors and let them know if they study and memorize the information associated with each feature, they will be able to differentiate between the two teeth and answer the questions that will be part of the quizzes and examination that will be part of this course. Click on a few of the features so the students can see the text change as well as the graphics present on the clinical picture or drawing.

f. Click the “Next” button and advance to the other views that provide comparisons information and graphics related to each view.

g. In the lower left part of the page, there is a “Tooth Characteristics Group Quiz” and a “Tooth Characteristics Multiple Choice Quiz”. Let the students know that the group quiz will be used later but they can review the multiple choice quiz questions whenever they desire.

h. Click on the bar entitled “Unique Characteristics of All Teeth” to the right of the “Principal Morphologic Comparisons” and show the students that there are 4 features listed as being unique to the maxillary central incisor. That is, they are features that are only present on the maxillary central incisor or only present on the maxillary central incisor and a limited number of other teeth. Then click on the “Next” button and the 7 unique characteristics of the maxillary lateral incisor appears.

i. Remind the students that this “Human Dentition Synopsis” section with its “Principal Morphologic Comparisons” and “Unique Characteristics of All Teeth” sections is what they need to study in detail.

j. Let the students know there will be a quiz at the beginning of the next period that covers “Terminology”.   
5. Return to the main page of the “Human Dentition Synopsis” and show the students the “Self-Assessment Exam” functions as follows: First, select the group, groups, or all groups to teeth to use during the self-assessment exercise. Next, a picture appears of a tooth in the mouth, a drawing, or an extracted tooth and the student needs to first identify which of the 7 categories of teeth it represents. Then, the students can get textual advice that will help them to determine which specific tooth is visible. Finally, they will need to identify the specific tooth while also determining if it is present on the right or left side of the arch. This self-assessment is specifically designed to help students with their 3-Dimensional visualization.
6. Next, show the students the “Interactive Dental Anatomy Course” section on the main page of the 3D Tooth Atlas. Let the students know this is a review of the “Principal Morphologic Comparisons” section of the program for their use.

7. The final step in demonstrating the 3D Tooth Atlas program to the students involves clicking on the “Quizzes & Specialized Resources” section of the program located on the main page of the 3D Tooth Atlas. Let the students know there are multiple practice questions available in this section as well as many other resources for enhanced learning.

8. As the last part of Period 1, present the PowerPoint entitled “Introduction to Waxing & Ergonomics” PowerPoint, assuming there is a laboratory portion of the course being given at the same time as the formal classroom course.
Period 2: Maxillary Incisors
1. Pass out a “Terminology Quiz” and then review the answers after the students have completed the quiz. It is suggested that this quiz include pictures that require identification of the correct answer based on the provided pictures.
2. The information presented below is designed to describe one method that has worked successfully in presenting a classroom session that almost exclusively uses the 3D Tooth Atlas rather than using a traditional PowerPoint or Keynote presentation. Use of the 3D Tooth Atlas as described below will enhance student interest and promote interactivity in class, thereby increasing student learning.

3. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the maxillary central incisor in arch form of the secondary dentition. Next, click on the “Rotations and Slices” button located on the top task bar for the purpose of presenting a Clinical Correlation. Clinical correlations are used to establish a relationship between an anatomic feature of a tooth and some other discipline or dentistry or a basic science. The text below provides an example of a clinical correlation that could be used in class or you may think of one that you prefer.

4. Clinical Correlation Example 1: Grasp the slider bar at the bottom with the cursor and move it to the right. Describe the fact that the root of a maxillary central incisor is somewhat cone-shaped with no significant curvature of the root apex. Tell the students that extraction of this tooth is usually performed by rotating the tooth circumferentially since that is the easiest means of tooth extraction. Show a video clip of extracting a maxillary central incisor. Next, go back to the picture of the pictures of the teeth in their arch form on the opening page of the “Tooth Morphology” section and click on the maxillary lateral incisor picture. Then, click on the “Rotations and Slices” section to show that the maxillary lateral incisor has a curved root. Ask the students what would happen if they used a rotational movement to extract a maxillary lateral incisor.
5. The above Clinical Correlation establishes a relationship between knowledge of tooth morphology and tooth extraction used in oral surgery.

6. Clinical Correlation Example 2: Click on the “3D Teeth” section of “Tooth Morphology” and select the second tooth in the left-hand list that has the name “73 yr old”. Click on the icon of this tooth and rotate it around as the students watch. Show the students that there is a portion of missing enamel located at the midfacial and midlingual cervical lines. Speculate with the students that this could have occurred when extraction forceps were placed on the tooth and force applied to extract the tooth. 

7. Clinical Correlation Example 3: Another correlation can be made using the same “73 yr old” tooth to show the incisal edge wear that has exposed dentin and then discuss how this could have occurred.  
8. Clinical Correlation Example 4: Use the same “73 yr old” tooth and click on the vertical bar present on the far right side of the page and it will open up a window that reveals squares that can be clicked upon to make the enamel and dentin semi-transparent and show the pulp. Discuss the reasons why the pulp has almost disappeared from the crown portion of the tooth along with the biological processes that occurred. 
9. Clinical Correlation Example 5: Using the same tooth, show the students the multiple lateral canals in the pulp and the challenges that presents when performing root canal therapy.
10. The purpose of the above paragraphs is to show how clinical correlations can be presented by using the “3D Teeth”. There are a plethora of opportunities for clinical correlations in the “3D Teeth” section of the program.
11. The remainder of the class period relates to the content each student needs to study, memorize, and visualize for the quizzes and examination that are part of the course.

12. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. The “Maxillary Incisors” portion of this section is automatically highlighted. You can click on the Universal tooth numbers and show how the arrow moves over the specific tooth as well as showing the number used with each of the 3 tooth numbering systems used in the world. Click the Next button and then show each one of the features present with the different views of the two maxillary incisors in the “Principal Morphologic Comparisons” section. Ask the students to look at the name of each feature (Crown form; Crown dimensions/crown-root proportions; Incisal edge form; etc.) and then look at the feature and think about how they could use that particular feature to distinguish between the two maxillary incisors. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics. 
13. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 
14. Present additional Clinical Correlations as time permits.
Period 3: Mandibular Incisors
1. Pass out a quiz that covers the “Maxillary Incisors” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Mandibular Incisor” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation of your choice.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the “3D Teeth” and present a clinical correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Mandibular Canines” on the left. After reviewing the tooth numbering, click the “Next” button. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the two mandibular incisors. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics of the mandibular central and the mandibular lateral incisor.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.
Period 4: Canines
1. Pass out a quiz that covers the “Mandibular Incisors” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Maxillary Canine” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the 3D Teeth and present a clinical correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Maxillary and Mandibular Canines” on the left. After reviewing the tooth numbering, click the “Next” button. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the maxillary and mandibular canine. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.

Period 5: Anterior Tooth Review (Optional)

1. Present a review of all the anterior teeth (maxillary incisors, mandibular incisors, and canines) using the “Human Dentition Synopsis” section.

2. Also, you can use the first 14 characteristics present in the “Tooth Characteristics Group Quiz” to determine which of the groups of anterior teeth (maxillary central and lateral incisors; maxillary and mandibular canines; mandibular central and lateral incisors; and maxillary and mandibular anterior teeth) can be compared using the characteristic listed in the text box located above the groups of teeth.
Period 6: Maxillary Premolars
1. Pass out a quiz that covers the “Canines” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Maxillary First Premolar” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the 3D Teeth and present a clinical correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Maxillary Premolars” on the left. After reviewing the tooth numbering, click the “Next” button. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the maxillary first and second premolars. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.

Period 7: Mandibular Premolars
1. Pass out a quiz that covers the “Maxillary Premolars” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Mandibular First Premolar” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the 3D Teeth and present a Clinical Correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Mandibular Molars” on the left. After reviewing the tooth numbering, click the “Next” button. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the mandibular first and second premolars. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create “Interactivity in Class”, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.

Period 8: Maxillary Molars
1. Pass out a quiz that covers the “Mandibular Premolars” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Maxillary First Molar” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the 3D Teeth and present a clinical correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Maxillary Molars” on the left. After reviewing the tooth numbering, click the “Next” button. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the maxillary first, second, and third molars. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.
Period 9: No Class Option (When there is a laboratory waxing portion of the course)

1. When the students are in the process of waxing their first molar, they usually need some additional laboratory time so one option is to not have a formal classroom presentation and give the students extra time in the laboratory.

Period 10: Mandibular Molars
1. Pass out a quiz that covers the “Maxillary Molars” and then review the answers after the students have completed the quiz. It is suggested that this quiz include both pictures and multiple choice questions.
2. Open the “Tooth Morphology” section of the program present on the opening page of the 3D Tooth Atlas. Click on the picture of the “Mandibular Molars” in the secondary dentition. Click on the “Rotations and Slices” button located on the top task bar to present a Clinical Correlation.

3. Click on the “3D Teeth” section of “Tooth Morphology” and select one of the 3D Teeth and present a Clinical Correlation.

4. Open the “Human Dentition Synopsis” section of the program and click on the “Secondary Tooth Morphology” section. Click on the name “Mandibular Molars” on the left. After reviewing the tooth numbering, click the “Next” button. Go through each of the features present with each of the views of the mandibular premolars in the “Principal Morphologic Comparisons” section. Ask the students to look at the name of each feature and then look at the feature and think about how they could use that particular feature to distinguish between the mandibular first and second premolars. Then click on the “Unique Characteristics of All Teeth” bar at the top right and go through each of the unique characteristics.

5. Spend several minutes at the end of the class period using the “Self-Assessment Exam” present on the opening page of the “Human Dentition Synopsis” section. Use of this quiz in class provides an exceptional opportunity to create Interactivity in Class, an important process to enhance student learning. Ask the students to identify the tooth shown in the picture at the left side of the exam. When they respond verbally and the correct answers is voiced, say to the students “That is Correct”. Then, ask the students “How did you make that determination?” The answers to this question allow you to review that key anatomic features that allow us to identify the teeth. 

6. Present additional Clinical Correlations as developed by the Course Director or faculty.

Period 11: Comprehensive Review Session 
1. Present a comprehensive review of all the secondary teeth using the “Tooth Characteristics Group Quiz” present in the “Human Dentition Synopsis” section.

2. Go through the 34 characteristics present in the “Tooth Characteristics Group Quiz” to determine which of the groups of teeth can be compared using the characteristic listed in the text box located above the groups of teeth.
Period 12: Final Examination 
1. Have the students complete a final examination that consists of pictures of teeth that need to be identified as well as multiple choice questions.

2. The time provided for the examination is based upon the decision of the Course Director as to the number of questions that will be included in the examination.


