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Computer Aided Diagnoses In 
Radiology Imaging

 Detection of lung nodules on PA and lateral chest 

radiographs

 Detection of vertebral fractures on lateral chest radiograph 

 Detection of intracranial aneurysms in MRA 

 Detection of interval changes in successive whole-body 

bone scans
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What we have done 
in field of 

Competency Based  
Medical education

CBME 
in 

MUHS
Before BOG implemented 

CBME



UG and PG education in
Faculty of Medicine

• Organized workshops for sensitizing faculty under leadership 
of Dr N G Patil from university of Hong Kong.

• Several BOS were active and passed resolutions and 
appointed technical committee to create new curriculum.

• Super specialty boards were active but some resistance was 
there.



Scenario based                           
question papers

• Getting away from Recall type of question papers

• Academic council passed resolution to shift on scenario based 
question papers up to 50%

• MCQs to be scenario based



CBME in Curriculum of 
Fellowship Programmes

• University fellowships PROGRAMME have flexibility of 
implementing at university level.

• Appointed one coordinator in each fellowship programme to 
convert into CBME

• All new fellowship Programmes were insisted to be in CBME 
format

• Encouraging response from faculty



MHPE Programme on 
Competency based Education



MOU Obama-Singh 21st Century Knowledge 

Initiative, a collaborative project between 

Maharashtra University of Health Sciences and 

University of Michigan for the joint development of a 

Master’s Degree in education for health professions 

faculty in the US and India . 



Extending the 
Principals to Ayurveda

• Participated in 6th World Ayurved Congress 

and conducted a workshop on CBME and how 
it can be extended to Ayurveda
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 Applications and Challenges of Implementing Artificial 
Intelligence in Medical Education: Integrative Review

 Kai Siang Chan1*; Nabil Zary1,2*, PhD

 http://mededu.jmir.org/2019/1/e13930/

Results: 
• A total of 37 articles were identified. Three primary uses of AI in medical 

education were identified: learning support (n=32), assessment of students’ 
learning (n=4), and curriculum review (n=1). 

• The main reasons for use of AI are its ability to provide feedback and a guided 
learning pathway and to decrease costs. Subgroup analysis revealed that medical 
undergraduates are the primary target audience for AI use.

• In addition, 34 articles described the challenges of AI implementation in 
medical education; 

• Two main reasons were identified: difficulty in assessing the effectiveness of AI in 
medical education and technical challenges while developing AI applications.



Overview of the 

current uses of 

artificial 

intelligence in 

medical education 

identified from 

review of 37 full-

text articles.

Focus and advantages of use   Total 
number 
of articles

Comprehensive analysis of the 
curriculum 

1

Learning

Feedback for learning 21

Evaluation of the learning process 
with guided learning pathway

18

Decreased costs 8

No harm to patients 6

Less teacher supervision required 3

Assessment

Quicker assessment 4

Objective assessment 3

Feedback on assessment 2

Decreased costs 1



Total publications and sum of times cited by year in the last two 

decades. Retrieved from Web of Science for artificial 

intelligence in medical  education, dated April 1, 2019

http://mededu.jmir.org/201

9/1/e13930/



Hierarchical Presentation Of The Challenges Of Implementation Of Artificial Intelligence 

(AI) In Medical Education. The Upper Blue Rectangle Shows The Proportion Of Articles In 

Each Challenge Category In The Technical Aspects Of AI. The Lower Red Rectangle Shows 

The Proportion Of Articles For Challenges Relating To Perceived Usefulness (In Red) And 

Perceived Ease Of Use (In Light Red).

Kai Siang Chan1; 

Nabil Zary

JMIR Med Educ 

2019;5(1):e13930) 

doi: 10.2196/13930



Conclusions: 

 The primary use of AI in medical education was for learning support 
mainly due to its ability to provide individualized feedback. Little 
emphasis was placed on curriculum review and assessment of students’ 
learning due to the lack of digitalization and sensitive nature of 
examinations, respectively.

 Big data manipulation also warrants the need to ensure data integrity.
 Methodological improvements are required to increase AI adoption by 

addressing the technical difficulties of creating an AI application and 
using novel methods to assess the effectiveness of AI. 

 To better integrate AI into the medical profession, measures should be 
taken to introduce AI into the medical school curriculum for medical 
professionals to better understand AI algorithms and maximize its use.



AI Techniques Can Be Implemented                                         

At 3 Levels Of Medical Education:  
Tushar Garg, Medical Student quoting Noorbakhsh-Sabet

 Curriculum development and analysis, learning, and assessment. 

 In curriculum assessment, 
 the use of AI helps to decrease the time needed to evaluate multiple curriculums,
 solve multidimensional problems, provide greater classification accuracy, and establish a 

relationship between different variables. 

 AI can be used to check the effectiveness of the curriculum and overall satisfaction of the 
medical

students with the program, as this is important in training future doctors. 

 In the learning process, 
 AI can help to provide students with adaptive and personalized educational content, which 

is further improved with student feedback and this, therefore, allows students to identify 
knowledge gaps and respond to them effectively

 Assessment of learning with the help of AI can help make the process of evaluation 
 more objective, fast, cost-efficient, and
 provide extensive individualized feedback.













Existing platforms are:-
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Academic Governance

Curriculum

Parent
Dept

Dept 
Of

Horizontal 
Integration

Dept 
Of

Vertical 
Integratio

n

Teacher
Dashboard

Integration in Practical)

Parallel
Integration

Over all semester management)

Ecosystem  Management

Topics of CBME

Following Academic goverence Committee)

Teaching Learning Method

Details of Contribution

Planning

Clinical Resources

Networking 

Academic goverence Committee in Feed back loop)

Student 
Dashboard

Portfolio 
Management

Resources



Curriculum Committee

Competency-driven 
Medical Education Technology



Topics & outcomes in Pre-clinical & Para-

clinical subjects

Sr. No. Subjects Number of topics Number of outcomes

1 Human Anatomy 82 409

2 Physiology 11 137

3 Biochemistry 11 89

4 Pharmacology 5 85

5 Pathology 36 182

6 Microbiology 8 54

7
Forensic Medicine & 

Toxicology 14 162

Total 167 1118



Topics & outcomes in Medicine 

and Allied subjects

Sr. No. Subjects Number of topics Number of outcomes

1 Community Medicine 20 107

2 General Medicine 26 506

3 Respiratory Medicine 2 47

4 Paediatrics 35 406

5 Psychiatry 19 117

6
Dermatology, 

Venereology & Leprosy 18 73

7
Physical Medicine & 

Rehabilitation 9 43

Total 129 1299



Topics & outcomes in

Surgery and Allied subjects
Subjects Number of topics Number of outcomes

General Surgery 30 183

Ophthalmology 09 60

Otorhinolaryngology 04 76

Obstetrics & Gynaecology 38 126

Orthopedics 14 39

Anesthesiology 10 46

Radiodiagnosis 01 13

Radiotherapy 05 16

Dentistry 05 23

Total                                          116                                 532



Curricular Governance

Learning Outcomes

Sub-Competencies

Competencies (30)

Roles (5)

Program MBBS

Clinician

3.1.1

SCs

LO1 LO2 LO3 LOn

C2

SCs

C3

R2

C4

SCs

R3

C5 C6

SCs

R4

C7

R5

C8

To compute the LO attainment, define parameters such as Students 
Performance Thresholds, Weightages, etc



Curricular Governance

SLOs

Competencies

Topics

Blocks

Program MBBS

Block 1

T1

C1, 2, 3, 4

LO1 LO2 LO3 LOn

T2

C1, 2, 3, 4, 5

T4

Block 2

T7

C1, 2, 3

Block 3

T3 T5

C1, 2, 3, 4

Block 4

T6

Block n

T8

To compute the LO attainment, define parameters such as Students 
Performance Thresholds, Weightages, etc













Horizontal and Vertical Integration



Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

Blocks to Competencies mapping





It can be programmed to map suitable Teaching Learning  Methods



It can be programmed to map suitable Assessment Methods



Academic Governance

Curricul
um

Parent
Dept

Dept 
Of

Horizontal 
Integration

Dept 
Of

Vertical 
Integration

Teacher
Dashboard

Integration in Practical

Parallel
Integration

Over all semester management)

Ecosystem  Management

Topics of CBME

Following Academic goverence Committee)

Teaching Learning Method

Details of Contribution

Planning

Clinical Resources

Networking 

Academic goverence Committee in Feed back loop)

Student 
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Management
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Student Dashboard

Topic Of 
lecture

Teacher Lecture 
hall

Date Time

My Lessons and Lectures



It can be programmed to map suitable Teaching 
Learning  Methods



It can be programmed to map to assigned Teacher





It can be programmed to map suitable Resources



Student’s Dashboard of a Course



Academic Governance

Curriculum Parent
Dept

Dept 
Of

Horizontal 
Integration

Dept 
Of

Vertical 
Integrati

on

Teacher
Dashboard

Integration in Practical)

Parallel
Integration

Over all semester management)

Ecosystem  Management

Topics of CBME

Following Academic goverence Committee)

Teaching Learning Method

Details of Contribution

Planning

Clinical Resources

Networking 

Academic goverence Committee in Feed back loop)

Student 
Dashboard

Portfolio 
Management

Resources



Teachers Dash board  For Parent Dept, Department of 
Vertical Integration and Horizontal Integration Teacher’s 

Name

Parent Department

Vertical Integration 

Horizontal Integration

Competency
and
SLO

Topic Teaching learning

Method/
eg Lecture

Venue Time  











What else can be added



Knows Factual tests:
MCQ, essay type, viva

Knows how
(Clinical) Context based tests:
Problem based MCQ, MEQ, viva

Shows how
Performance assessment in vitro:
Practicals, OSCE, OSPE, long case

Does
Performance assessment in vivo:
Mini-CEX, DOPS, 360⁰ assessment, Video, Audit

Differing levels for different levels of learners
Miller’s pyramid













The Entrustable Professional Activity (EPA) can 

we use for IMG

 Start with concrete clinical activities, then link these to 
core competencies/milestones (or roadblocks...)

 Value individual differences

 Incorporate professional judgment of competence by 
seasoned clinicians

 Make deliberate “decisions of entrustment” for
concrete “entrustable” activities

 Build a collection (portfolio) to document competence
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Aim Of AI system in Assessment
 To create a question paper  based on designated Assessment 

parameters from a validated Question bank

 Multiple question papers need to be created based on 
Difficulty index and differentiation index

 Graded question paper, Progressive Difficult  questions

 To follow routine  procedure  of Setting up a question paper

 Each exam center can have a different set of question paper so 
that problem of leakage to be addressed

 To use advanced methods like scenario based question / Real 
time patient scenario

 Question bank should have all types of assessment methods to 
suitably address desired competency



Creating Rubric for Assessments

Difficulty index and differentiation index  van be used in addition



Calculation of Difficulty index and 

differentiation index of 

past question papers  

designing New Question paper using 

AI systems



Mapping Questions to Competencies

System allows you to map every question to 
Competencies



Mapping Rubrics and Level of Competency

System allows you to map every 
question to  Rubrics and  level of 
Competencies



Mapping Rubrics and Level of Competency



Questions Coverage

Knows
Factual tests:
MCQ, essay type, viva

Knows how
(Clinical) Context based tests:

Problem based MCQ, MEQ,  
viva

Shows how
Performance assessment in vitro: 
Practical, OSCE, OSPE,  
long case

Does

Performance assessment in vivo:
Mini-CEX, DOPS, 360⁰ 
assessment, Video, Audit

Miller’s pyramid



Competency Levels



Question-level analysis



Topic-wise Analysis – for an assignment



Topic Level Competencies Attainment



Question Paper Management System





Selection of Exam Date



Creating an exam template



Status of Question Paper



Mapping roles to the teachers



Teacher login –
Question Bank statistics



Addition of a new question



Course Coordinator Login –
Assigning template to a course



Setting the question parameters



Moderator login – Question paper 
generated



Cont.. Approval of a question 
paper



Question paper preview



Question paper printing



Competency based 
Scenarios for MCQ designs



Competency: Medical Knowledge/Scientific Concepts: Applying  
Foundational Science Concepts Content Area: Cardiovascular 
System

 A 55-year-old man has had crushing substernal chest pain 
on exertion over the past 6 weeks. He had a myocardial 
infarction 2 months ago. 

 He takes nitro-glycerine as needed and one aspirin daily. He 
has smoked two packs of cigarettes daily for 30 years.

 Examination shows normal heart sounds and no carotid or 
femoral bruits. 

 Treatment with a β-adrenergic blocking agent is most likely 
to improve his symptoms due to which of the following 
mechanisms? 

 (A) Decreasing myocardial contractility 
 (B) Dilating the coronary arteries 
 (C) Peripheral vasodilation
 (D) Preventing fibrin and platelet plugs
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Competency: Patient Care: Management: Pharmacotherapy  

Content Area:  Hematopoietic and Lymphoreticular System:
Adverse effects of drugs

 A 55-year-old woman with small cell carcinoma of the lung is 
admitted to the hospital to undergo chemotherapy. Six days after 
treatment is started, she develops a temperature of 38°C (100.4°F). 
Physical examination shows no other abnormalities. Laboratory studies 
show a leukocyte count of 100/mm3 (5% segmented neutrophils and 
95% lymphocytes). Which of the following is the most appropriate 
pharmacotherapy to increase this patient's leukocyte count?

(A) Darbepoetin

(B) Dexamethasone

(C) Filgrastim

(D) Interferon alfa

(E) Interleukin-2 (IL-2)

(F) Leucovorin
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Competency: Professionalism
Content Area: Social Sciences

 A 45-year-old man comes to the physician for HIV testing. He says 
that he has been having an extramarital affair with a woman for 6 
months, and he hopes this affair will continue because it has made 
him very happy. He has no plans to tell his wife about the affair. The 
wife is also a patient of the physician. Physical examination shows 
no abnormalities, and the result of a serum HIV antibody test is 
negative. Which of the following is the most appropriate action by 
the physician?

(A) Alert the local public health department to the patient's activities 

(B) Explain to the patient that one of them must tell the wife about the 
affair for her own safety 

(C) Refer the patient for counselling 

(D) Say nothing about the affair to anyone other than the patient

(E) Tell the patient's wife about the affair so she can make an informed 
decision about possibly being placed at risk in the future
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Competency: Patient Care: Management - Clinical Interventions 
Content Area: Female Reproductive & Breast

 A previously healthy 27-year-old nulligravid woman comes to the 
emergency department because of a 2-day history of moderate-to-severe 
pain and swelling of the left labia. 

 She is sexually active and uses condoms inconsistently. Her temperature 
is 37.2°C (99°F), pulse is 92/min, respirations are 18/min, and blood 
pressure is 115/75 mm Hg.

 Pelvic examination shows a 4 x 3-cm, tender, fluctuant mass medial to 
the left labium majora compromising the introital opening. 

 Which of the following is the most appropriate next step in 
management? 

(A) Administration of intravenous metronidazole 

(B) Administration of intravenous penicillin G 

(C) Ultrasound-guided needle aspiration of the mass 

(D) Incision and drainage

(E) Vulvectomy

160



Competency based Scenarios 
for MCQ designs are applied 
world over

 USMLE questions

MRCP questions

AMC questions

https://www.usmle.org/video/#step_3
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Dynamic Real time 
assessment of student





Programmatic 
Assessment :          For

▪ Neutralizes the limitations of traditional 
assessment

 High-stakes decision is not based on the 
outcome of a single assessment

 Informal assessments also find a place in the 
final decision

 Feedback is the back bone of the entire 
process

 Both quantitative and qualitative feedback 
are given equal weight-age

 Mentor-Mentee system plays an important 
role in improving the student performance

 Helps Assessors to take an evidence based 
high-stakes decision

Programmatic 
Assessment   :        Against

▪ It requires extensive microplanning for the 
success of this form of  aassessment

 The performance in each of the assessments has 
to be compiled for   each   student, which is a 
tedious task 

 Difficult to quantify for inexperienced faculty 
members

 Feedback can be disheartening, if not delivered 
constructively

 Compilation remains a difficult task 

 Often it takes a back-seat and faculty members 
do not find time for the same

 Provided the plan for the entire academic year is 
well designed right at the start of the year









Programmatic 

Assessment

Van Der Vleuten, C. P. M., et al. (2015). “Twelve Tips 
for programmatic assessment.” Medical Teacher 
37(7): 641-646.
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Resource management  for Student

 Global Resources

 Endoscopic 
Thyroidectomy

https://websurg.c
om/fr/doi/lt03en
anuwong001/

 Online Power 
Points

 Iodine  deficiency 
goiter

 https://static1.squ
arespace.com/stati
c/573786f87c65e4
9dc21b27c1/t/5c4
97298758d46280b
f2e85d/154831734
3081/iodine+defici
ecy+goiter+upload.
pdf

 Books

 Recorded VDOs

 Global Resources

 Online 
PowerPoints

 Live chat

 Related patient in 
Ward

 Related 
Operation in OT 
blocks

https://websurg.com/fr/doi/lt03enanuwong001/
https://static1.squarespace.com/static/573786f87c65e49dc21b27c1/t/5c497298758d46280bf2e85d/1548317343081/iodine+deficiecy+goiter+upload.pdf


 Related patient in 
Ward

 Connect with 
EMR system of 
Medical college 
Hospitals

 SMS to student 
as per his area of 
study

 Related 
Operation in OT 
blocks

 Connects OT list 
of all Theater

 SMS to student 
as per his area of 
study

 Books

 Recorded VDOs

 Global Resources

 Online 
PowerPoints

 Live chat

 Related patient in 
Ward

 Related 
Operation in OT 
blocks
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Resource management  for Student



Resource management 
for Student

177

Continuous update 
by Feed back and  

by Machine learning

Addition of Online 
resources

Continuous feedback to 
students looking at Resources 

used comparing Resources 
used by students and those 

available

Books 

VDOs

PowerPoints

On line Lectures PowerPoints  
used by last 

batches



Self-Learning: Quiz Ready



Self-Learning: Self Quiz Initiated



Self-Learning: Quiz Accessed



Self-Learning: Quiz
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The half 
of knowledge, 
is knowing 
where to find 
knowledge.  
is inscribed 

over the doors 
of
Dodd Hall at 
FSU.
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www.websurg.com/m

http://www.websurg.com/m
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http://www.orlive.com/

http://www.orlive.com/


Scholarly resources for Students

scholarly resources on web vwe 2.pptx
scholarly resources on web vwe 2.pptx
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Competency based professional 
development education



Competencies Expected of MBBS Graduates 
when they   join a Surgical Residency  
Programme

Understand the structural and functional basis, principles of 
diagnosis and management of common surgical problems in adults 
and children.

IMPORTANCE YOUR ABILITY
Low  Moderate  High  Very High Low     Moderate     
High       Very High 





Case Study of ScrumAlliance
https://www.scrumalliance.org/

https://www.scrumalliance.org/




Scrum Education Units



Add and manage SEUs



Gamified Dashboard showing Progress


