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Course Director:  Dr. Abdul Khabeer 

Course Specifications
	Institution:        University of Dammam
                                              Date of Report: 23rd Dec, 2013
                                                            

	College/Department:     College of Dentistry /Restorative Dental Sciences


A. Course Identification and General Information

	1.  Course title and code:      Pulp Biology & Endodontics, RDS 412


	2.  Credit hours:   04

	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

     Bachelor of Dental Surgery 

	4.  Name of faculty member responsible for the course

     Dr. Abdul Khabeer

	5.  Level/year at which this course is offered:    4th Year Dental Students

	6.  Pre-requisites for this course (if any) :
· RDS 362: Pre-clinical Operative Dentistry

· RDS 232: Dental Morphology

· BDS 341: Oral Biology and Oral Histology 

	7.  Co-requisites for this course (if any)



	8.  Location if not on main campus:     College of Dentistry



	9.  Mode of Instruction (mark all that apply)


     a. Traditional classroom                                           What percentage?  


     b. Blended (traditional and online)                           What percentage?


     c. e-learning                                                              What percentage?


     d. Correspondence                                                    What percentage?


     f.   Other                                                                    What percentage?

Comments:
· Other include PRE-CLINICAL Lab based teaching 



· Faculty contributing to the lectures & lab:

Dr. Abdul Khabeer

Course Director – Pulp Biology & Endodontics

Lecturer – RDS 

Office No: 105, 

Tel (W): 03 8574928 Ext 121;  
Email: akmahmed@ud.edu.sa
Dr. Emad Al Shwaimi

Chairman – RDS

Office No: 103, 

Tel (W): 03 8574928 Ext 124; 
Email: ealshwaimi@ud.edu.sa
Dr. Abdul Majeed

Assistant Professor – RDS

Office No: ,

Tel (W): 03 8574928 Ext 113
Email: amahmad@ud.edu.sa
Dr. Ahmed Rahoma

Assistant Professor -RDS

Office No: 38, 

Tel (W): 03 8574928 Ext 117;  
Email: amarahoma@ud.edu.sa
Dr. Faisal Onizan

RDS

Office No:,

Tel (W): 03 8574928 Ext -,  
Email: fAlonaizan@ud.edu.sa
Dr. N. UdayaBhasker

Lecturer - RDS

Office No: 105, 

Tel (W): 03 8574928 Ext 121;  
Email: uaraopeta@ud.edu.sa
Dr. Mutasim Hassan Elnour

Lecturer - RDS

Office No: ,

Tel (W): 03 8574928 Ext 113;  
Email: mhemohamed@ud.edu.sa
B  Objectives  

	1.  What is the main purpose for this course?
· The purpose of the course is to impart knowledge and skills in students to perform fundamental procedures in the field of endodontics with confidence in order to prepare them for the treatment of patients in clinical endodontics


	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (e.g. increased use of IT or web based reference material,  changes in content as a result of new research in the field)

· Inclusion of Rotary Endodontic training to the students in the Pre-Clinical Laboratory Sessions. Each student has to complete 50% of the total number of teeth using rotary instruments as part of their requirements. 

· Self-evaluation is included from the previous course year. Students are required to complete self-evaluation part before an instructor could evaluate their work. This provides them with an opportunity to recognize their mistakes and how to avoid them in future. This would also act as a revision of demonstrations/lectures they had.




C.  Course Description (Note:  General description in the form to be used for the Bulletin or handbook should be attached)

	1 Topics to be Covered 



	List of Topics
	No of

Weeks
	Contact hours

Lectures & Practicals

	Introduction  to Endodontics


	1
	4

	Internal Anatomy of Teeth
	
	4

	Principles of Intra Coronal  Cavity Preparation and Radicular  Space Preparation
	1
	8

	Endodontic Instruments 1 & 2
	2


	8

	
	
	8

	 Access Cavity Preparation
	1
	8

	Cleaning and Shaping  1 & 2
	2
	8

	
	
	8

	Irrigants and Intracoronal Medicaments
	1
	4

	Radiographs in Endodontics 
	
	4

	Obturation   1 & 2
	2
	8

	
	
	8

	Pulp & Periradicular Embryology and Histology  1 & 2
	1
	4

	
	
	4

	Diagnosis and Diagnostic Aids
	1
	8

	Local Anaesthesia in  Endodontics
	1
	8

	Rotary  Endodontics
	1
	8

	Periradicular Diseases
	1
	4

	Revision
	
	4

	Total
	15
	120


	2.  Course components (total contact hours and credits per semester): 



	
	Lecture
	Tutorial
	Laboratory
	Practical
	Other:
	Total

	Contact

Hours
	18
	
	99
	
	3
	120

	Credit
	01
	
	03
	
	
	04


	3. Additional private study/learning hours expected for students per week. 


	4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and Teaching Strategy


Course Learning Outcomes, Assessment Methods, and Teaching Strategy work together and are aligned. They are joined together as one, coherent, unity that collectively articulate a consistent agreement between student learning, assessment, and teaching. 

The National Qualification Framework provides five learning domains. Course learning outcomes are required. Normally a course has should not exceed eight learning outcomes which align with one or more of the five learning domains. Some courses have one or more program learning outcomes integrated into the course learning outcomes to demonstrate program learning outcome alignment. The program learning outcome matrix map identifies which program learning outcomes are incorporated into specific courses.  
On the table below are the five NQF Learning Domains, numbered in the left column. 
First, insert the suitable and measurable course learning outcomes required in the appropriate learning domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align with the assessment methods and intended learning outcomes. Third, insert appropriate assessment methods that accurately measure and evaluate the learning outcome. Each course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated learning and teaching process. Fourth, if any program learning outcomes are included in the course learning outcomes, place the @ symbol next to it. 
Every course is not required to include learning outcomes from each domain. 

	
	NQF Learning Domains

 And Course Learning Outcomes
	Course Teaching

Strategies
	Course Assessment

Methods

	1.0
	Knowledge



	1.1
	Discuss development, structure and functions of oral tissues.
1. Describe the morphology of the pulpal spaces and alterations that can occur due to internal and external factors and aging.
	1- Lectures

2- Small discussions with students
	1- MCQs

2- True/False
3- Short answer questions.

4- Quizzes

	1.2
	Describe dental materials’ structures, properties and manipulative variables
1. Describe properties of endodontic sealers and obturation materials.

2. List the required properties of root-end filling material.

3. Recall desirable properties of endodontic irrigation solutions and intracanal medicaments.
	1- Lectures

2- Small discussions with students
	1- MCQs

2- True/False
3- Short answer questions.

4- Quizzes

	1.22
	Describe the various theories, concepts, techniques and principles of operative dentistry and endodontics

1. Demonstrate sound knowledge about clinical, biological and mechanical objectives for intracoronal/radicular space preparations and principles to follow. 

2. Describe role of endodontic therapy in the healing of periradicular lesions.

3. Discuss different rotary instruments and terminology used in endodontics.

4. Describe their properties, limitations, advantages and disadvantages.

5. Recognize the importance of sterilization of endodontic instruments, various methods and effects on efficiency and physical properties of instruments.

6. Explain the importance of working length in root canal treatment and various methods used.

7. Discuss basic principles and timing of obturation.

8. Recognize the importance of magnification in modern endodontics

9. List the main advantages and disadvantages of NiTi and Stainless Steel  instruments

10. Describe different obturation techniques, their advantages and disadvantages
	1- Lectures

2- Small discussions with students
	1- MCQs

2- True/False
3- Short answer questions.

4- Quizzes

	2.0
	Cognitive Skills



	II.3
	Analyse and interpret data collected from the patient’s history, clinical, radiographic and other investigations.
1. Appraise the use of radiographs during endodontic procedures.

2. Select appropriate radiographic technique for endodontic therapy.

3. Analyse the causes of errors in radiographs taken during endodontic therapy

	Discussion of techniques and materials including radiographs etc
	1. During practical sessions of endodontic therapy, students will be asked to:

    a) Interpret radiographs   at various stages of endodontic therapy

     b) Identify errors

	II.16
	Choose techniques, materials and instruments for individual cases indicated for prosthodontics, restorative and endodontic treatment
1. Select various materials and instruments used in endodontics

2. Compare between various irrigation solutions used in endodontic therapy.

3. Compare between various intracanal medicaments used in endodontic therapy.

4. Compare between various obturation materials.
	Discussion of techniques and materials
	1. During practical sessions of endodontic therapy, students will be asked:
    a) manipulation of material and usage

	3.0
	Interpersonal Skills & Responsibility



	
	
	
	

	
	
	
	

	4.0
	Communication, Information Technology, Numerical



	4.1
	
	
	

	4.2
	
	
	

	5.0
	Psychomotor



	III.7
	Perform isolation of the operative and endodontic fields.

1. Apply rubber dam isolation during non-surgical endodontic therapy.
	1. Regular supervision 
2. Demonstration of techniques on the extracted teeth in situations where the student is not capable of performing the procedure appropriately.

3. Giving clinical tips in overcoming difficulties in certain complex cases
	1. Continuous assessment of the practical work performed by students

	III.18
	Perform non-surgical root canal treatment using different available techniques
1. Prepare different outlines of access cavities according to tooth morphology.

2. Locate root canals according to tooth morphology.

3. Determine working length in endodontic therapy using radiographs and electronic instruments.

4. Perform cleaning and shaping of canals using hand and rotary instruments.

5. Employ various radiographic techniques during endodontic therapy.

6. Perform root canal obturation using lateral compaction technique.


	1. Regular supervision in every step of the Pre-clinical procedures

2. Demonstration of techniques on the extracted teeth in situations where the student is not capable of performing the procedures appropriately.

3. Giving clinical tips in overcoming difficulties in certain complex cases
	1. Two midterm practical examinations and one final practical examination. Students will be required to perform certain procedures to assess them.

2. Continuous assessment of the practical work performed by students on mounted teeth in the lab.


Suggested Guidelines for Learning Outcome Verb, Assessment, and Teaching

	NQF Learning Domains
	Suggested Verbs

	
	

	Knowledge
	list, name, record, define, label, outline, state, describe, recall, memorize, reproduce, recognize, record, tell, write



	Cognitive Skills
	estimate, explain, summarize, write, compare, contrast, diagram, subdivide, differentiate, criticize, calculate, analyze, compose, develop, create, prepare, reconstruct, reorganize, summarize, explain, predict, justify, rate, evaluate, plan, design, measure, judge, justify, interpret, appraise



	Interpersonal Skills & Responsibility
	demonstrate, judge, choose, illustrate, modify, show, use, appraise, evaluate, justify, analyze, question, and write



	Communication, Information

 Technology, Numerical
	demonstrate, calculate, illustrate, interpret, research, question, operate, appraise, evaluate, assess, and criticize



	Psychomotor
	demonstrate, show, illustrate, perform, dramatize, employ, manipulate, operate, prepare, produce, draw, diagram, examine, construct, assemble, experiment, and reconstruct



	5. Schedule of Assessment Tasks for Students During the Semester

	
	Assessment task (e.g. essay, test, group project, examination, speech, oral presentation, etc.)
	Week Due
	Proportion of Total Assessment

	1


	1st Midterm written examination 
	6th
	10%
	Continuous Assessment 

60% 

	2

 
	1st Practical examination
	7th 
	5%
	

	3


	2nd Midterm written examination
	11th
	10%
	

	4


	2nd Practical examination
	12th 
	5%
	

	5


	Quiz
	13th 
	5%
	

	6
	Case Presentation
	15th 
	5%
	

	7


	Submission of Log books for evaluation
	15th 
	20%
	

	8
	Final Practical Examination 
	14th 
	20%
	Final Assessment 

40%

	9


	Final Written Examination 
	16th
	20%
	


Assessment methods

	Continuous Assessment
	Department Discretion
	Final Exam

	Practical Assessment
	Exam 1
	Exam 2*
	Quiz 
	Case Presentation
	Written
	Practical

	Requirements*
	Practical-Exam-1
	Practical-Exam-2
	10%
	10%
	5%
	5%
	30%
	10%

	20% *
	5%
	5%
	
	
	
	
	
	

	Total                                   50%
	10%
	40%


General rules: 

1) In order to pass the course, the student should achieve a cumulative minimum of 60% in the didactic component as well as a cumulative minimum of 60% in the clinical component

2) Student must score a minimum of 60% in clinical requirements in order to sit in the final written examination

3) The students will not be awarded marks for attendance
4) Student with an absence of 25% or more will not be allowed to sit for the final examination, and there for would be required to repeat the course
D. Student Academic Counseling and Support

	1. Arrangements for availability of faculty and teaching staff for individual student consultations and academic advice. (include amount of time teaching staff are expected to be available each week)

· Students are encouraged to question anything they don’t understand during teaching and laboratory sessions. Every staff member involved in the course has dedicated office hours (4 hours/ week) during which students can consult him.



E. Learning Resources

	1. List Required Textbooks
· Endodontics: Principles and Practice. Mahmoud Torabinejad, Richard E. Walton  4th Edition. Elsevier Health Sciences, 2009


	2. List Essential References Materials (Journals, Reports, etc.)
1) Pathways of the pulp.  Kenneth M. Hargreaves, Stephen Cohen . 10th Edition.  Mosby Elsevier,

2) Ingle's endodontics 6. John Ide Ingle. 6th Edition. PMPH-USA, 2008

3) Pre-clinical Endodontic Manual


	3. List Recommended Textbooks and Reference Material (Journals, Reports, etc)


	4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)


	5. Other learning material such as computer-based programs/CD, professional standards or regulations and software.



F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)

1) Lecture room with data show projector

2) Wi-Fi access 

3) 3. Phantom Lab with Manikins, intraoral camera and x-ray unit


	2. Computing resources (AV, data show, Smart Board, software, etc.)
1) Computer with intraoral camera and sound system for demonstrations

2) Multiple computer units for students at their working stations


	3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list) 

1) ModuPro Endodontic modules

2) Artificial teeth (RealT- endo teeth)

3) Endodonitc Split Kits

4) Apex putty

5) Automix fixing gel

6) Instrument trays
7) Digital X-Rays
8) 8. Rotary Machines


G   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

· Course evaluation questionnaire


	2  Other Strategies for Evaluation of Teaching by the Program/Department Instructor
· Discussion between the faculty regarding the teaching methods and any difficulties faced during the course 


	3  Processes for Improvement of Teaching

1) Staff development sessions

       2)   Orientation by department chairman or senior staff member

	4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staff at another institution)

1) External course review is not available

2) Students have access to course director and other instructors to discuss their performance in any given assessment

3) 3. Written examinations validity and questions difficulty levels are analyzed and discussed by course instructors.


	5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.

1) Identifying academically-challenged students as early as possible in order to provide necessary support and report them to academic advisor according to Academic Performance Policy.

2) Departmental/specialty staff discussions to review students’ performance



Faculty or Teaching Staff:     Dr. Abdul Khabeer
Signature: _______________________________     Date Report Completed:   23/12/2013
Received by: _____________________________     Dean/Department Head 

Signature: _______________________________     Date:  _______________

4th Year

Pre-Clinical Endodontics

Lectures Schedule and Outline
PROPOSED LECTURE SCHDULE FOR 4TH YEAR

	Lecture
	Week
	Date
	Topics
	Lecturer

	1
	1st
	26/1/14
	INTRODUCTION TO ENDODONTICS
	Dr. Khabeer

	2
	1st
	30/1/14
	Internal anatomy of teeth
	Dr. Uday

	3
	2nd
	2/2/14
	pRINCIPLES OF INTRA CORONAL  CAVITY PREPARATION AND RADICULAR  SPACE PREPARATION
	Dr. Faisal

	4
	2nd
	6/2/14
	Access cavity preparation
	Dr. Faisal

	5
	3rd
	9/2/14
	Endodontic Instruments 1
	Dr. Khabeer

	6
	3rd
	13/2/14
	Endodontic Instruments 2
	Dr. Mutasim

	7
	4th
	16/2/14
	CLEANING AND SHAPING -1
	Dr. Khabeer

	8
	4th
	20/2/14
	CLEANING AND SHAPING- 2
	Dr. Khabeer

	9
	5th
	23/2/14
	Rotary instruments
	Dr. Majeed

	10
	5th
	27/2/14
	IRRIGANTS AND INTRACORONAL MEDICAMENTS
	Dr. Mutasim

	11
	6th
	2/3/14
	EXAMNATION 1
	

	12
	6th
	6/3/14
	OBTURATION-1
	Dr. Uday

	13
	7th
	9/3/14
	Obturation-2
	Dr. Uday

	14
	7th
	13/3/14
	
	

	15
	8th
	16/3/14
	DIAGNOSIS AND DIAGNOSTIC AIDS
	Dr. Emad

	16
	8th
	20/3/14
	
	

	MID TERM VACATION

	17
	9th
	30/3/14
	PULP & Periradicular Embryology and Histology -1
	Dr. Imran

	18
	9th
	3/4/14
	
	

	19
	10th
	6/4/14
	PULP & Periradicular Embryology and Histology-2
	Dr. Imran

	20
	10th
	10/4/14
	Radiographs in endodontics 
	Dr. Majeed

	21
	11th
	13/4/14
	EXAMNATION 2
	

	22
	11th
	17/4/13
	periradicular diseases
	Dr. Aiman

	23
	12th
	20/4/14
	local anaesthesia IN  ENDODONTICS
	Dr. Mutasim

	24
	12th
	24/4/14
	
	

	25
	13th
	27/4/14
	
	

	26
	13th
	1/5/14
	DISCUSSIONS/REVISION
	

	27
	14th
	4/5/14
	DISCUSSIONS/REVISION
	

	28
	14th
	8/5/14
	DISCUSSIONS/REVISION
	

	29
	15th
	11/5/14
	DISCUSSIONS/REVISION
	

	30
	15th
	15/5/14
	DISCUSSIONS/REVISION
	

	FINAL EXAM Week 16


LECTURE OUTLINE FOR 4th YEAR PULP BIOLOGY & ENDODONTICS
Lecture 1:

Introduction to endodontics
a) Principles of endodontic therapy

b) Indications and Contraindications

c) Considerations prior to endodontic therapy

d) Terminologies 

e) Basic steps in endodontic therapy
f) Isolation
g) Role of endodontics in dentistry
Intended Learning Outcomes
· Student knows about basic principles, terms and steps in endodontic therapy; 

· importance of isolation in endodontic therapy and various methods;

· when/when not to perform endodontic therapy and factor affecting the decision 

Lecture 2:

Internal anatomy of teeth
a) Methods of Determining Pulp Anatomy

b) General Considerations

c) Alterations in Internal Anatomy

d) Components of Pulp System

e) Variations of Root and Pulp Anatomy
Intended Learning Outcomes
· Student knows about normal internal anatomy of teeth and components of pulp system;

· Alterations that can occur due to internal/external factors or aging

· Variations commonly seen in root and pulp anatomy
LECTURE 3:
pRINCIPLES OF INTRA CORONAL CAVITY PREPARATION AND RADICULAR SPACE PREPARATION

a) Clinical objectives

b) Biological objectives

c) Mechanical objectives

d)  Principles
Intended Learning Outcomes
· Student will be able to demonstrate sound knowledge about clinical, biological and mechanical objectives for intracoronal/radicular space preparations and what are the principles to follow 
LECTURE 4:

Access cavity preparation
a) Objectives of access cavity preparation

b) Morphology of Teeth and the Access cavity outlines

c) Location of canal orifices and methods of their location

d) Errors during access preparation

e) Access in special situations

Intended Learning Outcomes
· Student knows about different outlines of access cavities, location of canal and methods of their location according to tooth morphology; 

· Errors that commonly occur and how to avoid them

· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations.

LECTURE 5 & 6:

Endodontic Instruments
a) Types of instruments used in endodontics
b) Physical characteristics, properties and Standardization

c)  Exploratory instruments

d) Instruments for root canal preparation

e) Instruments for Obturation

f) Adjunctive instruments

g) Sterilization of instruments

Intended Learning Outcomes
· Student will be able to appreciate different instruments used in endodontics;
· knows about their properties, uses, limitations and proper techniques;
· importance of sterilization of endodontic instruments, various methods and effects on efficiency and physical properties of instruments
LECTURE 7 & 8:

CLEANING AND SHAPING
a) Importance of working length determination 

b) Methods of determining the Working length

c) Objectives of cleaning and shaping

d) Various techniques 

e) Commonly encountered errors 

f) Basic principles of cleaning and shaping

Intended Learning Outcomes
Student will be to demonstrate sound knowledge about:

· Reasons behind cleaning and shaping of root canals;

· Importance of working length in root canal treatment and various methods used

· Various root canal cleaning & shaping techniques, advantages & disadvantages

· Errors that commonly occur and how to avoid them

· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations.

LECTURE 9:
             ROTARY ENDODONTICS

1) Introduction to NiTi instruments – Advantages & Disadvantages

2) Nomenclatures encountered in rotary instrument designs

3) Different types of rotary instruments- brief description of the popularly used instruments

a) Important steps in Cleaning and shaping methods with rotary instruments.

b) Use of One Rotary System

Intended Learning Outcomes
· Student will be able to appreciate different rotary instruments and terminology used in endodontics;
· knows about their properties, limitations, advantages and disadvantages

· Errors that commonly occur and how to avoid them

· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations at least one popular Rotary System.

LECTURE 10:

IRRIGANTS AND INTRACORONAL MEDICAMENTS
a) Role of irrigants in cleaning the root canal system

b) Various irrigating solutions

c) Properties of an ideal irrigant

d) Properties and role of Intracanal medicaments

e) Different types of Intracanal medicaments

Intended Learning Outcomes
Student knows about: 

· Various irrigation solutions and intracanal medicaments used in endodontics and their mechanism of action

· Effectiveness, advantages and disadvantage 
· Errors/mishaps that commonly occur and how to avoid them 

· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations.

LECTURE 11 & 12:
OBTURATION

a) Objectives of obturation

b) Timing of obturation

c) Ideal requirements for an obturation material

d) Different types of obturating materials

e) Various obturation methods
f) Evaluation of obturation
Intended Learning Outcomes
Student will be able to demonstrate sound knowledge about:

· Basic principles and timing of obturation

· Various obturation materials, their advantages and disadvantages

· Different obturation techniques, their advantages and disadvantages
· Errors that commonly occur and how to avoid them

· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations.

LECTURE 13:
DIAGNOSIS AND DIAGNOSTIC AIDS
a) Diagnosis

b) History

c) Different aspects of pain

d) Diagnostic tests and aids

e) Diagnostic terminologies

f) Differential Diagnosis

g) Treatment planning

h) Prognosis

Intended Learning Outcomes
· Students knows about the importance of history taking in endodontics

· Student will be able to demonstrate sound knowledge about different diagnostic tests and aids used in endodontics 

· Different aspects and characteristics of pain of pulpal and non-pulpal origin 

· Student will be able to correlate history, diagnosis and differential diagnosis to formulate a treatment plan 
· Student will be able to implement/correlate the above knowledge in clinical situations.

LECTURE 14 & 15:
PULP & Periradicular Embryology and Histology 

a) Development of pulp from its embryologic stage to its fully developed state.

b) Process of root development and maturation of the apical foramen and Formation of Lateral Canals 

c) Formation of Periodontium

d) Histology of the dental pulp:

i. Cells of the dental pulp

ii. Extra cellular component

iii. Vascular supply and Physiology

iv. Nerve supply

e) Functions of the dental pulp
f) Age related changes of the dental pulp 

g) Structure and function of Periradicular tissues 
Intended Learning Outcomes
· Student knows about the development of pulp, periodontium, root and lateral canals and maturation of apical foramen

· Functions of the pulp and periradicular tissues

· Age related changes of the pulp and other abnormalities
LECTURE 16:
Radiographs in endodontics 
a) Importance of Radiography in Endodontics

b) Radiographic Sequence
c) Techniques of Endodontic radiography

d) Interpretation of Endodontic radiographs

e) Recent advances 
Intended Learning Outcomes
· Students knows about the importance and timing of radiographs during endodontic procedure

· Aware of various techniques commonly utilized in endodontic radiography and reasoning behind the use of particular technique

· Errors that commonly occur during capturing and processing and how to avoid them

· Student will be able to interpret endodontic radiographs
· Student will be able to implement/correlate the above knowledge in practical lab sessions and clinical situations.

LECTURE 17:
periradicular diseases
1) Periradicular Pathosis : Inflammatory and Immunologic mediators of Periradicular Lesions

2) Classification of Periradicular Lesions

a) Acute Apical Periodontitis

b) Chronic Apical Periodontitis

c) Condensing Osteitis

d) Acute Apical Abscess

e) Chronic Apical Abscess (Suppurative Apical Periodontitis)

[Emphasis on the Clinical/Radiographical/histological differences between the lesions]

3) Healing of Periradicular Lesions Following Root Canal Treatment

4) Non-endodontic Periradicular Pathosis
Intended Learning Outcomes
· Student will be able to differentiate between acute and chronic periapical conditions

· Knows about the inflammatory and immunological processes and healing of periradicular lesions 

· Role of endodontic therapy in the healing of periradicular lesions

· Periradicular pathosis of non-endodontic origin
LECTURE   18:
LOCAL ANAESTHESIA IN ENDODONTICS
a) Factors Affecting Endodontic Anesthesia

b) Initial Management

c) Conventional Anesthesia techniques

d) Supplemental techniques
Intended Learning Outcomes
· Student knows about the role of anesthesia in endodontics

· Different formulations available and their advantages and disadvantages

· Factors that can alter the effectiveness of anesthesia in endodontics

· Various conventional and supplemental techniques to administer anesthesia, their advantages and disadvantages

· Student will be able to implement/correlate the above knowledge in clinical situations
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Suggested verbs not to use when writing measurable and assessable learning outcomes are as follows:





Consider          Maximize              Continue           Review            Ensure          Enlarge               Understand


Maintain	Reflect                   Examine           Strengthen       Explore         Encourage          Deepen                        





Some of these verbs can be used if tied to specific actions or quantification.


Suggested assessment methods and teaching strategies are:





According to research and best practices, multiple and continuous assessment methods are required to verify student learning. Current trends incorporate a wide range of rubric assessment tools; including web-based student performance systems that apply rubrics, benchmarks, KPIs, and analysis. Rubrics are especially helpful for qualitative evaluation. Differentiated assessment strategies include: exams, portfolios, long and short essays, log books, analytical reports, individual and group presentations, posters, journals, case studies, lab manuals, video analysis, group reports, lab reports, debates, speeches, learning logs, peer evaluations, self-evaluations, videos, graphs, dramatic performances, tables, demonstrations, graphic organizers, discussion forums, interviews, learning contracts, antidotal notes, artwork, KWL charts, and concept mapping. 





Differentiated teaching strategies should be selected to align with the curriculum taught, the needs of students, and the intended learning outcomes. Teaching methods include:  lecture, debate, small group work, whole group and small group discussion, research activities, lab demonstrations, projects, debates, role playing, case studies, guest speakers, memorization, humor, individual presentation, brainstorming, and a wide variety of hands-on student learning activities. 
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