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THE FIRST TASK WATSON ADDRESSED WAS
W||NNING ON JEOPARDY!
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NVIDIA REVEALS NEW GPU, GEFORCE GTX 1080 IS
FASTER THAN THE TITAN X

A NEW KING







Kuva 1. Internet of Things. Ldhde: Huffington Post

The Internet Of Things
(lot) Is The Network
0f Devices, Vehicles,
And Home Appliances
That Contain
Electronics, Software,
Actuators, And
Connectivity Which
Allows These Things
To Connect, Interact
And Exchange Data.




|OT IS EXPLODING
World Population | 63 billion | 6.8 billion ___|7.2billion |78 billon
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IOT IN HEALTHCARE

I0T in Healthcare is a heterogeneous computing, wirelessly

communicating system of apps and devices that connects patients and
health providers to diagnose, monitor, track and store vital statistics and
medical information.

Few examples of IoT in Healthcare
Headsets that measure brainwaves
Clothes with sensing devices

BP monitors

Glucose monitors

ECG monitors

Pulse oximeters

Sensors embedded in medical equipment,
dispensing systems, surgical robots and
device implants

o Any wearable technology device........

D99 O .8 O




[ laT in Healthcare

| Services I— ———————————— Applications

+[ Ambient assisted living ] ¢ ¢
I_Sin;ie—cnndhion I | Clustered-condition I
_)l Internet of m-health l

—’l Adverse drug reactions ] -)l Glucose level sensing l —)\I Rehabilitation system |
ECG monitoring Medication
|0T = Community healthcare > management
Blood pressure
h ea |th Ca re > monitoring Wheelchair
. N Children health = sanagement
services and nformatin | [ octrtemperstus
o = monitoring
a ppl |Cat| O nS .)I Wearable device access l -)l Imminent healthcare
Oxygen saturation
-)‘[ Semantic medical access ] > monitoring Ly Smartphone healthcare
solutions
Indirect emergency
Ed healthcare
Embedded gateway Wearable technology is being used for tracking in Corona epidemic
> configuration
b edded comtent Wearable technology can be used for Tracking a student
> prediction for continuous assessment




Challenges
Data security & privacy

One of the most significant threats that loT poses is of
data

loT devices capture and transmit data in real-time
However, most of the loT devices lack data protocols
and standards.

Significant ambiguity regarding data ownership
regulation.

These factors make the data highly susceptible to
cybercriminals who can hack into the system and
compromise Personal Health Information (PHI) of both
patients as well as doctors.




Wearable Applications and Markets

World of Wearable Technology Applications:
Towards Function With Style
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Cuffs
Wrist Worn

XVEARABLE TECHNOLOGY IN ONCOLOGY  camngompeceec

Patches

After Treatment

Before treatment During Treatment

Enhanced Monitoring for toxicity and
Disease Recurrence

* Better * Improved Evaluation of
Selection of Patients for patients during chemo

P ting healthy life style duri
chemo radiotherapy Radiotherapy romoling heatiy fire style during

Survival Period

Improved Clinical
Outcome

Improved Quality of

Improved cancer Care
Quality

Life ibn survival period
Reduced

Hospitalisation



Vital sign data
Better understanding of drug
Profile

Earlier go / no-go decision

Disease progression

New endpoints ; Sleep data
Quality of life

Monitoring adherence
Medication adherence Increasing efficiency in data

collection

Electronic diaries Improvement data quality

dlinical trial engagement
and retention

Fewer obstacies for enrolment
Reduced burdens for patients
Increased patients outreach
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BIG DATA IN HEALTHCARE

" :[:s’r time in history extremely Big Data is available

e Big Data cannot be used by individual physician

® Big Data itself is meaningless, but processing it offers the promn
unlocking novel insights and accelerating breakthroughs inmec.._..._ ..._. .
turn has the potential to transform current clinical practice

® Explosion in knowledge is beyond use for any capacity

® |t would be criminal not use latest processed data/protocol in management
of patients

® Artificial Intelligence (Al) in the era of Big Data could assist physicians in
shortening processing times and improving the quality of patient care
in clinical practice



- o EPIDEMIOLOGY OF MEDICAL ERROR

i‘ HTTPS://DOI.ORG/10.1136/BMJ.320.7237.774

* The Harvard and Australian studles into medical error remain the only studies that
provide population level data on the rates of injuries to patients in hospitals and
they identified a substantial amount of medical error

* |n the United States, medical error results in 44,000 — 98,000 unnecessary deaths
each year and 1,000,000 excess injuries

* The Harvard study of medical practice, Brennan et al. reviewed the medical charts
of 30,121 patients admitted to 51 acute care hospitals in New York state in 1984

* They reported that adverse events — Injuries caused by medical management that
prolonged admission or produced disability at the time of discharge — occurred in
3.7% of admissions

* Asubsequent analysis of the same data “69% of injuries were caused by
errors”
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PERSISTENT

Epidemiology of Medical Error 2

¢ The quality of Australian health care, a population based study modelled on the Harvard study,
investigators reviewed the medical records of 14,179 admissions to 28 hospitals in
New South Wales and South Australia in 1995

* Anadverse event occurred in 16.6% of admissions, resulting in permanent disability in 13.7%
of patients and death in 4.9%; 51% of adverse events were considered to have been preventable

Errors often occur when clinicians are inexperienced and new procedures are introduced.

Extremes of age, complex care, urgent care, and a prolonged hospital stay are associated with more errors.




WHAT IS Al AND ML?

Computers making decisions in real-world problems

Typical Al System

@ PP')’ @ Solve

Formulate

ARTIFICIAL INTELLIGENCE
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Artificial Intelligence (Al)
As Defined By John Mccarthy In 1955

The term Al, is defined as a machine with intelligent
behaviour such as perception, reasoning, learning, or
communication and the ability to perform human tasks



THREE MAIN PARADIGMS OF Al

Symbolic
(Logic Based
And Knowledge Based),

Statistical

(Probabilistic Methods And
Machine Learning),

And

Sub symbolic

(Embodied Intelligence And
Search).

Knowledge

Communication

Perception,

Reasoning




Artificial Intelligence

Machine Learning

Deep Learning A subset of Al that

The subset of machine learning includes abstruse
composed of algorithms that permit statistical techniques
software to train itself to perform tasks,  thatenable machines
like speech and image recognition, by to improve at tasks
exposing multilayered neural networksto -~ with experience. The
vast amounts of data. category includes
deep learning

Any technique that
enables computers
to mimic human
intelligence, using
logic, if-then rules,
decision trees, and
machine learning
(includingdeep
learning)




Artificial
Intelligence

e |BM Deep Blue Chess
Program

e Electronic Game Characters
(Sims)

Machine
Learning

* |BM Watson
* Google Search Algorithm

* Amazon Recommendations
* Email SPAM filter

Deep
Learning

e AlphaGo
 Natural Speech Recognition

* Waymo Level 4 Automated
Driving System
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M?chine learning is an .
application of artificial MACHINE LEARNENG™ )
intelligence (Al) that provides
systems the ability to
automatically learn and

improve from experience gremewee B \.

without being explicitly G?tﬁ‘;f‘:f;:; e CLUSTERING

programmed_ : \ / | onipidon { \.

= - MACHINE LEARNING

Machine learning focuses on k \ oo ) A
LEARNING —

the development of computer e, K \

programs that can access data /) REGRESSION

and use it learn for themselves.
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THE MACHINE LEARNING ALGORITHMS USED IN THE MEDICAL LITERATURE

Principal

k-means clustering,
component
l analysis (PCA) hierarchical clustering

UNSUPERVISED . .
LEARNING CLUSTERING Gaussian mixture
Group and inl:'Tul
ey clustering
-y
MACHINE LEARNING CLASSIFICATION
SUPERVISED B Support Vector Machine

LEARNING

B Neural Network
Develop prediclive
model based on both
input and output data

H Logistic Regression

1 Discriminant Analysis

B Random Forest

B Linear Regression
© Naive Bayes

1 Nearest Neighbor

 Decision Tree
" Hidden Markov
B Others




Why do we need Deep Learning?

Works with unstructured
data

Machine Learning
works only with large
sets of structured
data, while Deep
Learning can work
with both structured

and unstructured data

Deep Learning
algorithms can
perform complex
operations easily
while Machine
Learning Algorithms
cannot

Machine Learning
algorithms use
labelled sample data
to extract patterns,
while Deep Learning
accepts large
volumes of data as
input, analyze the
input to extract
features out of an
object

Performance of
Machine Learning
algorithms
decreases as the
amount of data
increase, so to
maintain the

performance of the
model we need
Deep Learning



Table 1 Main Machine-Learning Strategies: Their Characteristics, Scope, and Limitations

ML types Algorithms Description Characteristics Limitation

Supervised Learning) ~ Labeled data set Applications include classification, regres-  Requires a large amount of
System trained with human sion, and prediction; ideal for modeling labeled data for train-
feedback disease prognosis or treatment outcome. ing; need validation in

Modeling algorithms include Artificial Neu-  an independent cohort.
ral Network (ANN), Support Vector Machine
(SVM), Random Forest (RF)

Unsupervised Learning ~ Non-labeled data by humans Applications include mainly pattern recogni-  Needs validation in sev-
tion; ideal for modeling disease mecha- eral independent
nisms, identifying hidden patterns in cohorts

genotype or phenotype data. Modeling
algorithms include various clustering
methods
Reinforcement Learning  Hybrid approach; the goal is to max- ~ Applications include chemistry, robotics, Memory intensive
imize accuracy by tnial and error; games, resource management in computer
especially useful in a complex clusters, personalized recommendations
environment

ML =machine leaming.



® An illustration of deep learning

® An illustration of neural network. with two hidden layers

csccnccnnnnnne
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Image And Signal Processing In Medical Science?

® Bio-Imaging Research, Inc.

® |nformation about CT
scans, ultrasound imaging,

MRIs,
and more

® Pathology Images

Endoscopy Images

® Fic Etc
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Al | ML | DL AUGMENTS
HUMAN DECISION-MAKING
IN HEALTHCARE

Medical imaging example of "Al Augmented” Decision Making
Data savedin a Image read by a Radiologist highlights
Take CT scan radiologist anomalies
Traditional .
e - o tb m

1
lm age run through an Anomaly report
Potential
- ':2 b <0
Ve R:
_— " I‘ ".\: E.t

|

to apply :
Al

;

Human involvement
Slide Source: Dell EMC Consulting augmented by Al




IMAGE HANDLING PROCESS

_ Choose Extract R/
Dota Pre Integration Feature teatures algorithms Python file
P e Engineering Modeling .
eaning, Cyde Select Train the of the best
transformation features model /5 model

Trained

ML model as
ARl

or SHIP



Artificial Intelligence Systems In Medicine

AlS systems in skin diseases

Al system in Diabetic retinopathy

Al systems in Radiology

Al systems in Gastro endoscopy

Al system in Coronary angiography

Al systems in Primary health care

Al systems in Intensive care unit

Al systems in Microbiology

Al systems in epidemiology

Al systems in Drug discovery

Al systems in Anesthesiology




Dermatologist-level Classification 0f Skin Cancer With Deep
N%urul Networks: Nature Article

. b
| ! 1o s 55
Andre Esteva' ™, Brett Kuprel'™', Roberto A. Novoa*=, Justin Ko* Q . |
""—‘ a5 5

Deep convolutional Neural Networks (CNNs)*,2 "b
show potential for general and highly variable

tasks across many fine-grained object categories

Classification of skin lesions using a single CNN,

trained end-to-end fromimages directly, using

only pixels and disease labels as inputs ® We test its performance against 21 board-certified

i [Fela) van clinical i i
We train a CNN using a dataset of 129,450 dermatologists on biopsy-proven dinicalimages with

o : two critical binary dlassification use cases:
clinical images — two orders of magnitude larger Y

than previous datasets consisting of 2,032 keratinocyte carcinomas versus benign seborrheic

difforent diseqses keratoses; and malignant melanomas versus benign

hevi



AlS systems in skin diseases

Al system in Diabetic retinopathy

Al systemsin Radiology

Al systemsin Gastro endoscopy

Al system in Coronary angiography

Al systemsin Primary health care

Al systemsin Intensive care unit

Al systems in Microbiology

Al systems in epidemiology

Al systemsin Drug discovery

Al systems in Anesthesiology




EYENUK INC.'S AI-BASED DIABETIC RETINOPATHY SCREENING SOFTWARE EYEART™ TESTED WITH
PO{TABLESMARTPHONE-BASED IMAGING DEVICE IN NEW STUDY INDICATING POTENTIAL FOR HIGHLY

SENSITIVE YET COST-EFFECTIVE MASS RETINAL SCREENING

Automated Lesion p—

Detection and Localization
Hemorrhages

M croaneurysms Cottonwool SpOtS




ARTIFICIAL INTELLIGENCE SYSTEMS IN MEDICINE

AlS systems in skin diseases

Al system in Diabetic retinopathy

Al systems in Radiclogy

Al systems in Gastro endoscopy

Al system in Coronary angiography

Al systemsin Primary health care

Al systems in Intensive care unit

Al systems in Microbiology

Al systems in epidemiclogy

Al systems in Drug discovery

Al systems in Hepatic resection




/C/o/mputer Aided Diagnoses In
Radiology Imaging

e Detection of lung nodules on PA and lateral chest
radiographs

e Detection of vertebral fractures on lateral chest radiograph
e Detection of intracranial aneurysms in MRA

e Detection of interval changes in successive whole-body
bone scans
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LARGE SCALE AUTOMATED READING OF FRONTAL AND LATERAL CHEST X-RAYS
EV USING DUAL CONVOLUTIONAL NEURAL NETWORKS-1

thors: Jonathan Rubin, Deepan Sanghavi, Claire Zhao, Kathy Lee, Ashequl Qadir, Minnan Xu-
ilson

Frontal

Frontal-CNN Atelectasis
Cardiomegaly
Consolidation
Edema
Effusion
Fibrosis
Hernia
Infiltration

G
O
7
-
o
-
Q
=
@)

Nodule

Pleural Thickening
Pneumonia
Lateral-CNN Pneumothorax
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LARGE SCALE AUTOMATED READING OF FRONTAL AND LATERAL CHEST X-RAYS

7V

USING DUAL CONVOLUTIONAL NEURAL NETWORKS-2

Flindliig Individual DualNet Individual DualNet
PA +Lateral PA+Lateral | AP+Lateral AP+Lateral
Atelectasis 0.760 0.766 0.675 0.671
Cardiomegaly 0.835 0.840 0.752 0.755
Consolidation 0.642 0.632 0.625 0.623
Edema 0.723 0.734 0.757 0.749
Effusion 0.735 0.757 0.701 0.733
Fibrosis 0.638 0.761 0.552 0.610
Hernia 0.716 0.815 0.701 0.758
Infiltration 0.746 0.748 0.590 0.773
Mass 0.656 0.692 0.574 0.581
No Finding 0.746 0.758 0.727 0.734
Nodule 0.527 0.568 0.549 0.527
Pleural Thickening 0.687 0.687 0.571 0.629
Pneumonia 0.596 0.625 0.571 0.593
Pneumothorax 0.659 0.706 0.577 0.621
Average 0.690 0.721 0.637 0.668

47,



DEEP LEARNING FOR CHEST RADIOGRAPH DIAGNOSIS: A RETROSPECTIVE COMPARISON
F OF THE CHEXNEXT ALGORITHM TO PRACTICING RADIOLOGISTS-1
2

uthors: Pranav Rajpurkar, Jeremy Irvin, Robyn L. Ball




DEEP LEARNING FOR CHEST RADIOGRAPH DIAGNOSIS: A RETROSPECTIVE COMPARISON
OF THE CHEXNEXT ALGORITHM TO PRACTICING RADIOLOGISTS-3

Table 1. Radiologists and algorithm AUC with Cls

Pathology Radiologists (95% CI) Algorithm (95% CI) Algorithm - Radiologists Difference (99.6% C1)* Advantage
Atclectasis 0.808 (0.777 10 0.838) 0862 (0.825 10 0.895) 0.053 (0.00300.101) Algorithm
Cardiomegaly 0.888 (0.863100.910) 0831 (0.7% to 0.870) ~0.057 (~0.113 to ~0.007) Radiologists
Consolidation 0841 (0.815t0 0.870) 0.893(0.859 10 0.924) 0.052 (~0.001 to 0.101) No difference
Edema 0910 (0.886 10 0.930) 0.924 (0.886 10 0.955) 0.015 (~0.038 to 0.060) No difference
Effusion 0.900 (0.876 t0 0.921) 0.901 (0.868 to 0.930) 0.000 (~0.042 to 0.040) No difference
Emphysema 0911 (0.86610 0.947) 0.704 (0,567 to0 0.833) ~0.208 (~0.508 to -0.003) Radiologists
Fibrosis 0897 (0.840t0 0.936) 0.806(0.719 to 0.884) ~0.091 (-0.198 to 0.016) No difference
Hemia 0.985 (0.974t00.991) 0551 (0.785 to 0.909) ~0.133 (-0.236 to -0.055) Radiologists
Infiltration 0.734 (0.688100.779) 0721 (0.651 to 0.786) ~0013 (~0.107 to0 0.067) No difference
Mass 0886 (0.856100.913) 0.909 (0.864 10 0.948) 0.024 (-0.041 to 0.080) No difference
Nodule 0899 (0.869 10 0.924) 0.894 (0.853 to 0.930) ~0.005 (-0.058 to 0.044) No difference
Pleural thickening 0779 (0.740 to 0.809) 0.798 (0.744 10 0.849) 0.019 (-0.056 to 0.094) No difference
Poeumonia 0823 (0.779t0 0.856) 0851 (0.781 to 0.911) 0.028 (-0.087 to 0.125) No difference
Pneumothorax 0940 (0.91210 0.962) 0.944 (0.915 10 0.969) 0.004 (~0.040t0 0.051) No difference




GENERATIVE ADVERSARIALTRAINING FOR MRA IMAGE
SYNTHESIS USING MULTI-CONTRAST MRI-1

®  Authors:
Sahin Olut

Yusuf H. Sahin
Ugur Demir

Gozde Unal




/ ——

GENERATIVE ADVERSARIAL TRAINING FOR MRA IMAGE
SYNTHESIS USING MULTI-CONTRAST MRI-2
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ARTIFICIAL INTELLIGENCE SYSTEMS IN MEDICINE

AlS systems in skin diseases

Al system in Diabetic retinopathy

Al systems in Radiology

Al systems in Gastro endoscopy DeteCt|0n Of
Al system in Coronary angiography B reaSt C ancer

Al systemsin Primary health care B y

Al systems in Intensive care unit M am mog Fams

Al systems in Microbiology

Al systems in epidemiology

Al systems in Drug discovery

Al systems in Hepatic resection
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DETECTING AND CLASSIFYING LESIONS IN MAMMOGRAMS WITH DEEP LEARNING-
I

Convolutional : Region
Input layers proposal vt
® Authors: i

b

Region - : Dense

* Dezso Riblil, pooling: : layers

* AnnaHorvath
¢ ZsuzsaUnger

* PeterPollner
* |lstvan Csabai

Malignant

’

Y Benign

Normal

Figure 1. The outline of the Faster R-CNN model for CAD in mammography.
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MAMMOGRAPHIC BREAST DENSITY
ASSESSMENT USING DEEP LEARNING: |.°
CLINICAL IMPLEMENTATION

CONSTANCE D LEHMAN, MO, PHD = ADAM YALA, MENG = TAL SCHUSTER, MSC = BRIAN
DONTCHOS, M0 = HANISHA BAKL, WD, MPH * K¥LE SWANSON, BS * REGINA BARZILAL

[/

FADIOLOGY 2078 290. 5258 HITPES: /D00 ORG/10. 1148 RADIDL. 2018180694

413 (6.4%)

Radusbogist

Radiologist

201 (4.6%)

Summary:

Our DL model provides efficientand reliable density
assessments, both at the patient level and at the
population level, and it is designed to be widely available,
simple to use, and cost effective. It can be used to
measure breast density in a diverse set of patients,
without limitations based on prior surgery or other breast
interventions.

Ourtool can potentially address concerns for current
breast density legislation, andit can help providers
supply more accurate information to patients and help
health systems optimize the use of supplemental
screening resources.

Radiologist

et

DL Model




COMPUTER VISION
AND ARTIFICIAL
INTELLIGENCE IN
MAMMO GRAPHY

CARL S VYBORNYTZ AND MARVELLEN [. GIGER?
AIR 1994:162:699-708 0361-803X/94/1623-0699 ©
AMERICAN ROENTGEN RAY SOCIETY

1.0
o 08f
S
E Neural network
< A, =0.89
[ 06F 4
)
>
h=R | Attending radiologists
8 04l A, =0.84
o 04 7 . o
A
)
C Radiology residents
& 02 A, =0.80 i
1 1 1 1
u'%.ﬂ 0.2 0.4 0.6 0.8 1.0

False-Positive Fraction

Fig. 10.—Receiver operating curves comparing performance of at-
tending radiologists, radiology residents, and a neural network that used
features extracted by an experienced radiologist in characterizing 60
mammographic lesions as benign or malignant. (Reprinted with permis-
slon from Wu et al. [77].)



ARTIFICIAL INTELLIGENCE IN BREAST IMAGING:
LIMITATIONS

ELLEN B MENDELSON AMERICANROENTGEN RAY SOCIETY DOI.ORG/10.2214/AIR.18.20532

TABLE |: Breast Imaging Studies Using Artificial Intelligence (Al)

POTENTIALS AND

Study

Type or Purpose

Al Tachniqua

Input

Dataset

Rosults or Conclusion

Cai ot al.
(58]

Joraz etal,
159]

Qiuv et al,
155)

Saritas
{35)

van Zelst
atal. [567])

ML test combinad
morphologic and kinatic
foatures of DWI and
contrast-anhancod MRI
for improved discrimination
with multisided variables

ANN compared with Cox
proportional hazard
mathod for pradicting
breast cancer relapsao

DL to develop CADx scheme
for breastmass
classification

ML and broast cancer
pradiction

CAD and screening
workflow; observer study;
eightreadaers

Samiautomated segmantation

Throo-layer naural notwork,
aeach input node corrospond-
ing to prognostc factor plus
ona node for time; ona hidden
layer, one output layer

CNN: 8 layers with three pairs
convolution layers;
automated classification

ANN, threo layors, BI-RADS
based

CAD software integrated into
workstation

DW or contrast-enhanced
MR images; pathology

Prognostic factors: age,
tumor size, axillary node
status, histologic grade,
typa of treatmaent; survival
time (months)

Images (digital mammo-
arams)

Mammograms with ROIs on
masses, BILRADS
assessmaonts of three
features (shape, margin,
dansity), patient age

Automated broast
ultrasound images of
[mammographically danse
patients

234 Patiants with 85 banign
and 149 malignant losions

Demographics, tharapeutics,
and recurronce-survival
data ot 3811 El Alamo
participants*

560 ROIs for automated
foatura extraction and
categorization

822 Entrios from 800
pationts as described in
input

120 Unilatoral ABVSY
oxaminations, 30 malignant
and 30 benign

7 Features combined
greatost classification
accuracy; sensitivity, 0.85;
spocificity, 0.89; AUC,
90.9%; nccuracy, 0.93

Same features significant
prodictors, but moro
accurate prediction
including time of relapso
with ANN

Foasibility of applying
DL-based CADx 10
differentiate benign from
malignant masses; ovarall
AUC,0.790 £ 0.019

BI-RADS foatures plus
pationt age can make
accurate predictions
(90.5%) in breast cancer
sevarity diagnosis

Decreoased reading time
using CAD 24 .9 s/case
(15.7%) from 158,35 t0
133 4s/caso

Note-—ML = machine learning, ANN = artificial neural netwark, DL « deep loarning, CADx « computer-aided dingnosis, CNN = convolutional neural network, CAD
computer-aided detection

“The El Alamo projectis a large Spanish broast cancer database.

PAutomated Broast Volume Scanner (ABVS) is the name of the ultrasound systom used by these investigators (Siemens Healthineers); ABUS 13 now a genaric term for
automated breast ultrasound.

Using imaging data of high quality and large quantity, Al’s algorithms can aid breastimagers in diagnosis and
patient management planning, but with algorithmic error possible and without solid evidence to supportit, Al
cannotand should not be relied on or responsible for physicians’decisions that may affect survival.



Discrepancies betweenthe Alsystemand human readers.

breast cancer screening

Sensitivity

International evaluation of an Al system for

25,856 women
AUC 0.889

R‘IV/A
= | | S

Breast cancer in 3 years (UK)

0.68 4
)
0.66 <
04 T '
0.64 o
_ K
0.2+ 0.6< 9 ASpecificity = 1,18%
ASensitivity = 2,70%
0.60 ™ Y . 2 -
002 0.04 0.08 0.08 0.10 0.12
0 T T T T T

04 0.6 1.0

1 - Specificity

0 02 08

- Al system « Mean first reader

Al operating point  « Mean second reader Consensus

Sensitivity

3,097 women
AUC 0.810

Breast cancer in 2 years (USA)
1.0
0.8+
0.6+
ASpecificity = 5.70%
0.4+ ASensitivity = 9.40%
0.2+
0 T T T T T
0 02 04 06 08 1.0
1= SD@CA:C!!)’
- Al system Al operating point

Al system (UK training only) + Mean human reader

natlll'e 1 January 2020



Test datasets

Ground-truth determination

Positive if biopsy-confirmed
within T + 3 months Otherwise, negative if a second exam

e E

£ 3 =
Number of women 25,856 3,097
Interpretation Double reading Single reading
Screening interval 3 years 1 or2 years
Cancer follow-up 39 months 27 months

Number of cancers 414 (1.6%) 686 (22.2%)

Evaluation

Comparison with retrospective
clinical performance

Al system read

Clinician read

UK and
US test sets

0
Index exam

~

Screening interval (T)

Generalization
across datasets

<w»r

A E

Trained on Tested on
UK training set US test set

occurred after T— A

2T

Last available data

Independently conducted
reader study

R1

R2
R3

R4
RS

R6

6 radiologists read 500 cases
from US test set
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INTERNATIONAL EVALUATION OF AN A1 SYSTEM FOR BREAST CANCER SCREENING
SCOTT MAYER MCKINNEY, MARCIN SIENIEK, SHRAVYA SHETTY ; NATURENOL 577, PAGES89-94({2020) JANI

~

The algorithm, based on mammograms taken from more than 76,000 women in the U.K. and
more than 15,000 in the U.S.,

Reduced false positive rates by nearly 6% in the U.S., where women are screened every one
to two years, and by 1.2% in the UK.,

The Al model also lowered false negatives by more than 9% in the U.S. and by nearly 3% in
the UK.

In an independent study of six radiologists, the Al system outperformed all of the human
readers: the area under the receiver operating characteristic curve (AUC-ROC) for the Al

system was greater than the AUC-ROC for the average radiologist by an absolute margin of
11.5%.



AlS systems in skin diseases

Al system in Diabetic retinopathy

Al systemsin Radiclogy

Al systems in Gastro endoscopy

Al system in Coronary angiography

Al systemsin Primary health care

Al systems in Intensive care unit

Al systems in Microbiclogy

Al systems in epidemiology

Al systemsin Drug discovery

Al systems in Anaesthesiclogy




Al SYSTEMS FOR EPIDEMIOLOGY

Madhav Marathe for epidemic in —_— l"/ FpHsnor Framework \\l

New York | — = i
Centres for Disease Control and . . gag! b :_“:ﬂ kg
Prevention (CDC), (NIH), Ty, s WO m:* Schema |, oo
Department of Health and Human P = sl oy
Services (HHS ) to encourage : —-— Hr—rw

different research groups to ] \.J

provide forecasting methods for & JN n :""

disease outbreaks such as Flu , L | ‘ |

Ebola , Dengue and Chikungunya . ' /




DOCTORS USING ARTIFICIAL INTELLIGENCE
T0 TRACK CORONA VIRUS OUTBREAK




GOOGLE'S DEEP MIND JUST SHARED
Al-GENERATED PREDICTIONS ABOUT THE
CORONAVIRUS THAT COULD HELP
RESEARCHERS STEM THE GLOBAL
OUTBREAK

DedpVird CEO Duanis Hassabis

DeepMind, Google's Al unit, just published prediclionsz of the prolein structures szzociaoted with the coronawvirus
thal cauzes the dizeaze known oz COVID-19.

These predictions were drawn from DeapMind's new deep learning system but have yet to be axperimentally
verlfied, DeepMind noted In a blog post announcing thelr findings.

DeepMind sald that It would ordinarily walt for findings to be reviewed by an academic journal, but It's skipping
that process given the "potential seriousness and time sensitivity of the situation.”

The predictions are open-sourced, allowing any researcher to build on, adapt or share DespMind's findings.

Vizit Buzinezz Inzsider's homepage far more stories.,



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
qguestion papers up to 50%

* MCQs to be scenario based




CBME in Curriculumof ¢
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
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g | Obama-Singh 215 Century /f‘{ ¢ s
W Knowledge Initiative \1 7 : .

Competency Based Curriculum for
Health Professions Educastion in

MOU Obama-Singh 215t 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 6t World Ayurved Congress
and conducted a workshop on CBME and how
it can be extended to Ayurveda




OUTCOMES

What will your
gracuates learn and
achieve?

PROGRAM
ENHANCEMENT CURRICULUM

How will you use these Where in the curriculum

results to make changes will they learn and
in the curriculum to achleve what you want?

enhance your program?

ANALYSIS ASSESSMENT
OF RESULTS

How and when will students

What is your analysis? What demonstrate their leaming
are your conclusions about and achievements? What
the results of evaluations? assessment do you use?




Competency-frameworks

I*I B e

= Systems-based practice = Social responsibility
and accountability

= Professionalism

) | NS
CanMeds ACGME GMC
_ ___ = Medical expert __ _ =« Medical knowledge _ _ _ _ _ = Good dlinical care
: = Communicator = Patient care = Relationships with :
: = Collaborator = Practice-based learning patients and families :
' = Manager & improvement = Working with :
: = Health advocate = Interpersonal and colleagues :
' = Scholar communication skills = Managing the i
' I
' s« Brofesslonai = Professionalism workplace |
: |
i :
. |
- |



rtificial Intelligence Systems In Medical Education

Al systems in Curriculum

ma Al systems in Academic Goverence

Al systems Dynamic Real time
assessment of student

Al systems in Self Directed Learning

Al system In Assessment

Al systems for CPE of CBME

Al systems in Resource Management

76



/
‘Applications and Challenges-of Implementing Artificial

Intelligence in Medical Education: Integrative Review
Kai Siang Chani1*; Nabil Zary1,2*, PhD
http://mededu.jmir.org/2019/1/e13930/

Results:

* A total of 37 articles were identified. Three primary uses of Al 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 Al 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 Al use.

» Inaddition, 34 articles described the challenges of Al implementation in
medical education;

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



Overview of the
current uses of
artificial
Intelligence In
medical education
Identified from
review of 37 full-

text articles.

e IOcus and advantages of use

Comprehensive analysis of the
curriculum

Learning
Feedback for learning

Evaluation of the learning process
with guided learning pathway

Decreased costs
No harm to patients
Less teacher supervision required

Assessment

Quicker assessment
Objective assessment
Feedback on assessment

Decreased costs

Total
number

of articles

21
18



42!'%|;ublications and-sum-of times cited by yeagnjrhe/l{ttwo

ecades. Retrieved from Web of Science for artificial
Intelligence in medical education, dated April 1, 2019

Y~
(

”000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
«Sum of Times Cited by Year =~ —s—Total Publications by Year

http://mededu.jmir.org/201
9/1/e13930/



Articles In

h Challenge Category In The Technical Aspects Of Al. 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

g=u
Siney [eoluyoa)
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Conclusions:

The primary use of Al 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 reguired to increase Al adoption by
addressing the technical difficulties of creating an Al application and
using novel methods to assess the effectiveness of Al.

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



Al Technigues Can Be Implemented

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

e Curriculum development and analysis, learning, and assessment.

e In curriculum assessment,
the use of Al helps to decrease the time needed to evaluate multiple curriculums,
solve multidimensional problems, provide greater classification accuracy, and establish a
relationship between different variables.

e Al 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.

e In the learning process,
Al can help to provide students with adaptive and personalized educational content, which
Is further improved with student feedback and this, therefore, allows students to |dent|fy
knowledge gaps and respond to them effectively

e Assessment of learning with the help of Al can help make the process of evaluation
more objective, fast, cost-efficient, and
provide extensive individualized feedback.
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HOME  ABOUTAMS RES  WHATMAGSAMSUNIOUE?  WHOWEARE?  REQUESTFORADEMO  CONTACTUS

A futuristic Solution for
Academic, Administrative &
Campus Management

for Educational Institutions

( DrequestforDemo

About AIMS

The Academic Institute Management System (AINS) 3

mulkisylabiand mutinstiute academic instution manzgement

es of

Mobile Apps
Being a responsive application, it is
quite compatible and versatile with all
kinds of mobile devices

Business Reports

All sorts of business reports are just
click away through this applicatien now

AIMS Features

ancillary processes of the system,

AIMS is designed very intuitively to understand the roles of any user and selectively provide the options to navigate to required academic, administrative or other

@

Dashboards

Enables the organization to track overall
metrics & performance scorecards on a
single screen

Form Builder
Designing various forms and making
payments through secure gateway are
Just click away with this utility

AIMS Features

AIMS is designed very intuitively to understand the roles of any user and selectively provide the options to navigate to required academic, administrative or other
ancillary processes of the system.

Administrative Portal
Enables an individual to govern the
entire system smoothly and as per one's
eligibllity

Student Portal
Dedicated site access for the students
for their end to end activities &
delverales

Faculty Portal Parent Portal
Equips faculty members to manage

thelr complete set of tasks and actions

Gives complete visibility to parents to
track their kids, be it location, academic
performance or anything else!

AIMS Features

AIMS is designed very intuitively to understand the roles of any user and selectively provide the options to navigate to required academic, administrative or other

Template Based Website
This vast application also offers the
facllity of various ready to use
templates, which can be used to design
lucrative websites

ancillary processes of the system.

Workflow Management
Provides enough platform and scope for
the set-up, performance and monitoring

of a definad sequence of tasks for
optimized performance and cost
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Partnering
Institutes

FREE ONLINE EDUCATION ==

wayam

NPTEL

KNOWLEDGE Is FREE

About Swayam | All Courses | National Coordinators | Local Chapters

for1f21a stiva, 3=1a sra

NPTEL - Knowledge is ... © ~
B @ @ =iy

National Programme > r Enhanced Learning

1300 6335382 627866 464093
_— s s s knowLepGe Is FREE

Courses Enroliment Registrations Certification

nptel.ac.in

nology Enhanced Learning (NPTEL) is a project of MHRD initiate
Bombay, Delhi, Kanpur, Kharagpur, Madras, Guwahati and Roorkee) alo

provide quality education to a

Il major branct

R arities sad sacia ONGOING SEMESTER STATS

No. of 359
Oniine v http:/nptel.ac.in — more than 471 million+ views
Youtube channel for NPTEL — most subscribed educational channe!, 1.5 million+ channel subscribers, 404 million+ Students Enrolled 1827564
views T
i Exam Registrations 179096
More than 56000 hours of video content, transcribed with subtities

National Programme on Technology Enhanced Learning



Existing platforms are:-

OOdle English - United States (en_us) % ~ Q\Youare natlogged in. (Log

Getting started is easy

Moodle is the world's most popular learning
management system. Start creating your online v

. G . oy [ i
learning site in minutes! A o

GET STARTED TODAY

“ Robust open-source leaming platform @ Pawering learning environments worldwide Moodle stories from around the warld




ABOUT US CONTACT US REQUEST FOR DEMO

Are you ready for
Outcome Based Education?

-

NFOoas WIth 1ITS seamiessiy INntegrated sSoiutio

enabies the Dest iearning experience

Discover

&3

w 1 & @




H Y B
A

Artifici

[ )
)
D
[
| R
(D
()

ntelligence Syste

Education

0

\| |

Al systems in Curriculum

mm Al systems in Academic Goverence
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Portfolio

Ecosystem Management Parallel
. ; : : Management
// Teaching Learning Method Integration Networking Planning
/' Topics of CBME l l l

Dept Dept

Parent of Of Teacher Student

Vertical Dashboard Dashboard

Curriculum Dept Horizontal

Integration Integratio
n

Resources
Details of Contribution

Clinical Resources
Integration in Practical)

Over all semester management)
Following Academic goverence Committee)

Academic goverence Committee in Feed back loop)
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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 1 89
4 Pharmacology 5 85
5 Pathology 36 182
6 Microbiology 8 54
Forensic Medicine &
7 Toxicology 14 162

Total 167 1118
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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
Dermatology;,
6  Venereology & Leprosy 18 73
Physical Medicine &
7 Rehabilitation 9 43

Total 129 1299



-~ Topics & outcomes in

Surgery and Allied subjects

Subjects

General Surgery
Ophthalmology
Otorhinolaryngology
Obstetrics & Gynaecology
Orthopedics
Anesthesiology
Radiodiagnosis
Radiotherapy

Dentistry

Total

Number of topics

30
09
04
38
14
10
01
05
05
116

Number of outcomes

183
60
76
126
39
46
13
16
23
532
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Curricular Governance

Program MBBS

| | | |
Roles (5) Cli_lnician R2 R4 Rs
| i | : ——

Competencies (30) 3.11 C2 C3 Cq Q @ Cy C8
Sub-Competencies SCs SCs SCs _m

!
| | | |
Learning Outcomes LO1  LO2 LO3 LOn

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

Program
| |

Blocks Block 1 Block n

| I | IJ
Topics T1 T2 T4 T8

Competencies Cy 2,3, 4 Cy,2,3,4,5
|
| | | |

SLOs LO1 | LO2 LO3  LOn

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




Competency Based Medical Education

Curriculum Committe

Biochemistry

Dashboard Ce I CBA | QBs | LMS I Help
Physiclogy | 15t Phase Curriculum ‘ | 2nd Phase Curriculum ‘ | 3rd Phase Curriculum
Competencies
Physiology | Human Anatomy | BioChem | General Medicine | Anaesthesiology | Pharmacology | Pathology
Teaching-Learning Methads
Assessment Methods . No. Procedures
Topic = Com cie & |for s [HV =l =
Integration l certification
General Medicene General Physiology 9 nil Pathology Biochem
General Human
Haematology B hil froesd et 0 Anatomy
Pharmacology Biochemistr
Pathology [ty
. . General Human
Cardiovascular Physiolo 16 03 N R
yoology B = Medicine  |Anatomy
Human Anatormy




NAZEESSES

Topic Outcome Status

Select Batch Select Course Approved and Final
Competency based Curriculum 4 v PY - 2019 - Year | - CBC Cardiovascular Physiology (¢ Update

PY - 2019 - Year | - CBC Endocrine Physiology
A . PY-2019 - Year | - CBC Gastro-intestinal Physiology
Institution Goaj
- - PY-2019 - Year | - CBC General Physiology

PY - 2019 - Year | - CBC Haematology

Topic Outcome for PY - PY-2019 - Year | - CBC Integrated Physiology Phys|0|ogy
~ PY-2019 - Year | - CBC Nerve PYd Muscle Physiology
PY - 2019 - Year | - CBC Neurophysiology
PY - 2019 - Year | - CBC Renal Physiology
- Descri PY - 2019 - Year | - CBC Reproductive Physiology
CBOPYS.1  Descrbe the funcional e ',2019.' Yial S5 Ty Prpsiology " KH - Knows How Knowledge
of heart including chambers,
sounds; and Pacemaker tissue
and conducting system.

CBCPY5.2 Describe the properties of cardiac @ Topic Level Outcomes (TLO) KH - Knows How Knowledge
muscle including its morphology,
electrical, mechanical and
metabolic functions

CBCPY5.3 Discuss the events occurring © Topic Level Outcomes (TLO) KH - Knows How Knowledge
during the cardiac cycle

CBCPY5.4 Describe generation, conduction @ Topic Level Outcomes (TLO) KH - Knows How Knowledge
of cardiac impulse

CBCPY5.5 Describe the physiology of © Topic Level Outcomes (TLO) KH - Knows How Knowledge

| BN AP )




Topic Outcome Status

Select Batch Select Course Approved and Final

Human Anatomy C v Anatomical terminology 14 Update
Axilla, Shoulder and Scapular region
- PO and Topic . Features of individual bones (Upper Limb)
| General Features of lymphatic system
General features of Muscle
Topic Outcome for Anat@REEEAETETA LN EIIE
General features of skin and fascia
General features of the cardiovascular system

Introduction to the nervous system
Pectoral region

AN1.1 Demonstrate normal a SH - Shows how
position, various planes,
relation,comparison, laterality And
movement in our body"

AN1.2 Describe composition of bone and @ Topic Level Outcomes (TLO) KH - Knows how

bone marrow

History



Vision  Mission

National Goals

Entrustable Professional Activities

Topic Outcome

Select Batch

Basic Biochemistry
Biochemistry o v Chemistry and Metabolism of Carbohydrates
Chemistry and Metabolism of Lipids

- PO and Topic Chemistry and Metabolism of Proteins
Enzyme

Extracellular Matrix
Metabolism and homeostasis
Molecular biology

Nutrition

Oncogenesis and immunity

Topic Outcome for Che

BI3.1 Discuss and differentiate
monosaccharides, di-saccharides
andpolysaccharides giving
examples of main carbohydrates
as energy fuel,structural element
and storage in the human body"

© Topic Level Outcomes (TLO)

BI3.10 Interpret the results of blood
glucose levels and other
laboratoryinvestigations related to
disorders of carbohydrate
metabolism."

© Topic Level Outcomes (TLO)

BI3.2 Describe the processes involved @ Topic Level Outcomes (TLO)
in digestion and assimilation
ofcarbohydrates and storage"

PO  Master Courses

Dhydrates

Topic Outcome

Status

Approved and Final
(¢’ Update

KH - Knows how

KH - Knows how

KH - Knows how



Topic Outcome for PY - 2019 - Year | - CBC General Physiology
CBOPY1 1 Deseribe the structure and functions of a mammalian @ Topic Level Outcomes (TLO) KH - Knows how
o CBCPY 117101 KH - Kaows how
CBCPY 1.1.7L02 KH - Knows how
CBCPY12 Describe and discuss the principles of homeostasls @ Topic Level Outcomes (TLO) KH - Knows how
| CBCPY13 Describe inter-cellular communication © Topic Level Outcomes (TLO) KH - Knows how
ICBC PY14 Deseribe apaptosis - programmed cell death © Topic Level Qutcomes (TLO) KH - Knows how
CBCPY 15 Describe and discuss fransport mechanisms across cell - @ Topic Level Outcomes (TLO) KH - Knows how
membranes
| CBCPY16 Deseribe the fluid compartments of the body, fts fonic @ Topic Level Outcomes (TLO) KH - Knows how
composttion & measurements
CBCPY1T Describe the concept of pH & Buffer systems in the body @ Topic Level Qutcomes (TLO) KH - Knows how
CBCPY 1.8 Describe and discuss the molecular basis of resting @ Topic Level Outcomes (TLO) KH - Knows how
membrane potential and action potential in excitable
fissue
CBCPY19 Demonstate the abilty to describe and discuss the @ Topic Level Qutcomes (TLO) KH - Knows how
methods used to demonstrate the functions of the cells
and s products, its communications and their
applications in Clinical care and research.




Competency Based Medical Education Curriculum Committe &
Dashboard CG I CBA QBs LMS | Help
Physiology
Human Anatomy | BioChem | General Medicine | Anaesthesiology | Pharmacology | Pathology
Competencies
Teaching-Leaming Methods Id 4 Description % [Domain § |Level & [Core? %
A ezsmant Melhods PAZ6.3  |Define and describe the etiology.. K KH Y
Integration PA273  |Describe the etiology and types . K. KH Y
General Medicine PAZ78  (Interpret abnormalities in cardiac function testingin |8 SH Y
PA278  |Classify and describe the etiology .. K KH N
Human Anatomy
Biochemigtry




Select Batch Select Course Approved and Final Mors agiure Trpes

Competency based Curriculum v PY - 2019 - Year | - CBC Cardic ¥ (# Update

Institution Goals to Topic Outcome Mapping

Enable EditMepping  BIOCKS to Competencies mapping Download Excel

Yes Yes Yes MNone None None No
CBCPY5.1

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

Yes None None None None None Nol
CBCPY5.2

Yes Yes Yes MNone None None No
CBCPY5.3

¥ None None None None None No
CBCPY5. 4 & |

Yes None None None None None No
CBCPY5.5

Yes None None None None None Nol

CBCPY5.6



/——_\ B O —
Course Outcome level Attainment settings for PY - Master - Mg
| - CBC General Physiology

Back
Enable Edit Settings - O Return o List
Direct Assessments L Target of attainment and Levels I Bucket Settings ﬁ
Direct Assessments
Course Qutcomes Student Performance Threshold % [?]
CBCPY 1.1 60
CBCPY 1.1 50
CBC PY 1.2 63
CBCPY 1.2 50
CBCPY 1.3 60
CBC PY 1.3 50




=

It can be program\&med to map sui

ng Methods

Competency Based Medical Education

Curriculum Committe &

LMS I Help

Teaching-Learning Methods -

Lecture and Small Group Discussion

Lecture and Small Group Discussion

Lecture and Small Group Discussion

Lecture and Small Group Discussion

Teacher -

Dr Hemant |+

Dr Hemant |+

Dr Hemant |»

Dr Hemant |»

Dashboard CG I CBA | QBs
e General Physiology
Competencies
Teaching-Leaming Methods | 14— 4 TDescription
Assessment Methods PY11 |Describe the structure and functions
Integrotion PY12  |Describe and discuss the principles
Genergl Medicine L C
PY¥13 |Describe intercellular communication
PY14 |Describe apoptosis — programmed
Human Anatorry

Biochemistry




It can be programmed to map suitable Assessment Methods

Competency Based Medical Education SO Dol ‘

ce | CBA | QBs | LMS | Help

Competencies _
_ PY‘-‘ » ngle m lmt\l‘ OM mﬁﬂ\. yritien mm
— PY12 |Describe and discuss the principles of |Written Viva Voce
s PY13 Mmedmm Mm Viva Voce
PY14 |Describe apoptosis — programmed cell (Written Viva Voce
4uman Anatomy




Parallel Portfolio

Ecosystem Management ,iaorationNetworking Planning = Management

1

Teaching Learning Method
# Topics of CBME

[ ' |
Dept

Parent Of Of Teacher Student
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um Integration gntegration

Resources

Details of Contribution
Clinical Resources
Integration in Practical

Over all semester management)
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-~ Student Dashboar

PY - 2019 - Year| -...

My Courses

@ Dashboard

& Lessons Section Detals

(¢ Assignments a PY - 2019 - Year | - General Physiology Detalle

|## Course Report Details

E PY - 2018 - Year | - Cardiovascular Physiology

? Help

% Survey

My Lessons and Lectures
OBE

- Topic Of Teacher | Lecture Date
lecture hall




It can be programmed to map suitable Teaching

Learning Methods

Competency Based Medical Education Student a

Dashboard CG I CBA QBs LMS Help

Human Anatormy

Week starts & T - :

Py from 4 |Topics 4 |Reading Com |Activities » |Comp
Study Plan N @ General Physiology ~ [Hormones [ ] |Observe Patient H
Topics i @ General Physiology  [Nervous system [ |Observe Patient []
Assessments I @ Haematology Facts About Blood [] |Analyse Pathological | [ ]
Reports

Biochemistry

Bettings




[t can be programmed to map to assigned Teacher

Competency Based Medical Education Student

Dashboard

Human Anatorry

Physiology

Study Plan
Topics
Aszessments

Reports

i Cashboand

[T

M E

§ Asiionsant

I Couss Repon

OBE

OBE

0BE Regorts

Aradomic; Paports

Biochemistry

Settings

Eviits whd Misws
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1RGNN | R
frelenl]
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[l
(ferte ]
el ]
155NN N
1ERne
| RN ¢ 1
frelenl]

Wou can upload sullple Bl and crite Likiond in bule. Salect s ko your computer and chch Upioad ind Coeite Linioni." Subrguently, o cin sdil and recrder the




It can be programmed to map to assigned Teacher

Competency Based Medical Education

Student

Dashboard

CG I CBA

Human Anatormy

[ General Physiology l

Physiology

Attempt

Study Plan
Topics
Aagessments

Reports

Mu|Type |Assessment Statu

date
1 |Writte [Parts of 2/5/20 Compl
Writte |Parts of 1217120 Compl
Viva |Intercellular 1217120 Compl
Intercellular 12/110/20 Compl
Intercellular 12115/20 Compl

Transport 1212120 . Compl

Biochemistry

Transport 12/15/20 - Compl

Prof

Rarn Deshpande
Ram Deshpande
Shyarn Navathe
Bansi Lal

Bansi Lal

Seema Date

Seema Date

Gettings




It can be programmed to map suitable Resources

Competency Based Medical Education Student

Dashboard

Human Anatomy

P‘VCM PY - 2019 - Year | - Genoral
Physiology
Study Plan
@ Dashboard
TOP!GO © Manage Course
B Events and News
Assessments
£ Lessors
Reports PLANT CELLS
P £ Assignmants Centriole
Lysosoms
%Y.
o Course Repont 3
OBE ".
Pororinome «. h
OBE /
£
ODE Repo )
xiry CYTOSKELETON
Microtubule
Acadernic Reports Intermediad
Bioch t Nament
jochemistry s B

Settings




¢

tudent’s Dashboard of a Course

Student ~

Assignments Assignments Announcements Upcoming Class Responses to
Mare Capture Types
Due Graded... From... Events my...
O Assignments Due + Graded Assighments ! Latest Announcements ## Upcoming events ® My Discussions
Assignments
Assigned
date/Start Submitted
Category Title date Duration Due date date Status Attempted  Marks
External General Physiology Assign...  21/01 04/02 1159  22/01 9:51 Graded 100% 3.00/4
PM AM (75%)
Test Structure and functions of a...  22/0112:00  01:00:00 28/0211:59  22/0110:07  Graded 100% 3.00/10
AM PM AM (30%)




Ecosystem Management Parallel Portfolio
Teaching Learning Method Integration Networking Planning =~ Management
# Topics of CBME l l l l

Dept

Dept

)
Of

\ Curriculum

of

Vertical Teacher Student
Integrati Dashboard @Dashboard

on

Parent
Dept

Horizontal
Integration

Resources
Details of Contribution

Clinical Resources
Integration in Practical)

Over all semester management)
Following Academic goverence Committee)

Academic goverence Committee in Feed back loop)



Teachers Dash board For Parent Dept, Department of

. . . . ’
Vertical Integration and Horizontal Integration Teacher’s
Name
< 5
V
Competency Based Medical Education Dr Hemant ‘
Dashboard CG I CBA QBs | LMS I Help
Physiology ¢ I_ Parent Department
Competencies
Teoching-Leaming Methods AR AR oA e ol Vertical Integration
' MK vl ,... Question Type . Max Mana Comglermy -
uea a e Lol Horizontal Integration
Integration
LA . CO Pinaisios of Ramasets " Comgetn vy
General Medicine

C omp etency Teaching learning Venu e
and Method /

SLO eg Lecture

Human Anatomy

1 Benakkhasnss b



Competency Based Medical Education

Dr Hemant a

Dashboard CG I CBA | LMS I Help
Physiclogy | General Physiology ‘
Competencies Numb|Type Assessment Attempt date duration  [Status
Teaching-Leamning Methads | | 1 |Written  [Parts of Mitochondrea 12/5/20 30 Complete
fasessment : 2 |Viva Intercellular communication  [12/7/20 30 [n Progress
Integration
3 |Logbook |Transport mechanism across |12/12/20 Not Started
General Medicine
Human Anatormy

Biochemistry




Competency Based Medical Education Dr Hemant

CG I CBA QBs LM5 Help

Assessments and Activities > Normal Respiratory System previous student  hext Studen
Competencies You are grading the logbook of Ganesh [yer : .

Grade using Rybric
Teaching-Leaming Methods | 41! EXamination of the Respiratory System in normal persons
Assezamart Melbods 4.1.1: Attend teaching session

/| Mark completed
Integration . )
4.1.2: Attend practical session

Generol Medicine v Mark completed

41.3: Review video
[ | Mark completed

4.1.4: Demonstrate examinatory of respiratory system E
/| Mark completed

Respiratory exa
Human Anatomy 4.1.5. Interpret a set of patterns

Biochemisiry Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do ejusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud




Competency Based Medical Education Dr Hemant &

Dashboard CG I CBA | QBs | LMS | Help
Physiology i : | nt  Next St
Competencies fleasds ueins enbes PY68 |PY6D | PYE.10
| 4.1.4 Demonstrate
Teaching-Learning Methods Demonstrate the correct techingue to perform & interpret Spirometry
Criteria K KH SH P
Aszsessment Methods
Inkagration Lorem ipsum dolor sit amet | Lorem Lorem Lorem  |Lorem ipsum
General Medicine
Lorem ipsum dolor sit amet | Lorem Lorem Lorem  |Lorem ipsum
® Knows Add explanation
O Knows How
(O Shows How
Human Anatomy
OBelow OMeets (O Exceeds | Add comment here
Biochemiatry Q - ; Q g fial Q . el |




Competency Based Medical Education

Dr Hemant

vvvvvvvvvvv

Dashboard

CG

I CBA

QBs

LMS

Help

Physiology

Competencies
Teaching-Leaming Methads

Assessment Methods

Integration

General Madicine

Human Anatormy

Binchemistry

Assessments and Activities > Transport Mechanism Across Membrane

e
—

o |

Nu |Name Start dote |end date  |duration [Repeat |Status |Perf  |Decision
24 (Shama Patil 12/512.00 (12/512.25 |25 1 Graded |15/20 |Complete
24 |Ganesh [yer 12/512.00 |12/512.30 |30 1 Graded |5/20  [Remedial
213 |Ramnath Guha 12/512:00 (12/512:30 |30 1 Graded |10/20 |Repeat

38 [Hamid Ansari 12/512.00 |12/512:30 |30 1 Graded |18/20 |Complete




What else can be added



N, i

Differing levels for different levels of learners

Miller’s pyramid

Performance assessment in vivo:
Mini-CEX, DOPS, 360° assessment, Video, Audit

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

(Clinical) Context based tests:

Knows how Problem based MCQ, MEQ, viva

Factual tests:

I(HOWS MCQ’ essay type, viva



PY - 2019 - Year | - General
Physiology

@ Dashboard

# Manage Course
# Events and News
B Lessons

(¢ Assignments

|# Course Report

OBE

OBE

Framework
Documents

Levels of Competencies

OBE Reports

Levels of Competencies's Categories

Seril No. ShotName ¢ | Descrpton

1 ‘ K - Knows ‘ A knowledge attribute - Usually enumerates or describes

2 ‘ KH - Knows how ‘ Ahigher level of knowledge — is able to discuss or analyse

3 S - Shows \ A skill attribute: is able to identify or demonstrate the steps

4 SH - Shows how A skill attribute: is able to interpret / demonstrate a complex procedure requiring thought knowledge and

behaviour

b P - Performs (under supervision or | Mastery for the level of competence - When done independently under supervision a pre-specified number of
independently) | times - cerification or capacity to perform independently results

History

Name Updated On Status

" pc physiology pc
physiology

12-30-1913:05PM  [Final

pc physiology pc
physiology

12-30-19 13:05PM  [Submitted

nc physiology pe
physiology

12-30-19 12:56PM  [Draft

Review Comments

Status

Approved

(¢ Upde




Competencies, Milestones and EPAs

MILESTONES

Granularity Moderate to High Low to Moderate

S AT GGl Moderate Low to Moderate High
Practicality Low Moderate High
(application)

Conceptual High Low Low to Moderate

American Board
of Internal Medicine
1.8500. 441 ABIM www.abim.org




MODEL: COMPETENCY DEVELOPMENT

changing knowledge Requires:
complacency Time
ot Self-Awareness

unconscious errors

naive Mentorship
Access to resources

discovery
beginners'
‘ mind
self-study |
peer review

practice
2nd nature
"intu " Dr. Will Taylor, National College of Natural
ition Medicine, Portland, Oregon: 2007




-

Assessment (competent vs. not
competent)

. Next
Curriculum Entrustments Milestones

—_—> Accreditation
(K/S/IA) And EPAs System
N
- How ... can be used ... and allow ... to report
ilestones... by faculty to programs... outcomes via
assess resident the NAS.
competence ...

Attesting to (competence)

Clinical .——

Competency American Board
Committee of Internal Medicine

1.800.441.ABIM www.abim.org




*Identify core activities
*Describe their functions
Develop a curriculum
G & O that support
the KSA to perform
the functions




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



@ Dashboard

& Manage Course

# Events and News

& Lessons

[@ Assignments

¥ Course Report

OBE

OBE

Framework
Documents

Levels of Competencies

OBE Reports

Academic Reports

OBE Framework

Select Program

Competency based Curriculum Physiology

Vision ~ Mission  Entrustable Professional Activities ~ National Goals PO Master Courses  Topic Outcome

Entrustable Professional Activities

Entrustable Professional Activities for Competency based Curriculum Physiology

Name

Entrustable Professional Activities

Gather a history

Perform a physical examination

Prioritize a DDx following a clinical encounter

Recommend and interpret common diagnostic and screening tests
Enter and discuss order and prescriptions

Document a clinical encounter in the patient record

Provide an oral presentation of a clinical encounter

Form clinic questions and retrieve evidence to advance patient care
Give or receive a patient handover to transition care responsibility
Collaborate as a member of an interprofessional team

Recognize a patient requiring urgent/emergent care; initiate evaluation
Obtain informed consent for tests and/or procedures

Perform general procedures of a physician

dentify system failures and contribute to a culture of safety and improvement

Status

In Draft



~ Artificial Intelligence Syst

- Education

Al systems in Curriculum

mm Al systems in Academic Goverence

Al systems Dynamic Real time
assessment of student

md Al systems in Self Directed Learning

Al system In Assessment

Al systems for CPE of CBME

s Al systems in Resource Management

130



/ A

Aim Of Al 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

Title Hydraulic Mechanics Rubric

Description Description

Exceeds Expectation 92-100%  MeetsExpectation 72-91%  BelowExpectafion48-71%  Below Expectation 0-47%

. WWeightage
Criteria
(%) Lower Range:91 Lower Range:72 Lower Range:48 Lower Range:0

Writing Journal 40 Completed with Neat diagrams,  Fairly completed with neat Either of diagram / post lab Partially incomplete write-ups
observations and correct diagrams, observations and questions is incomplete
answers of post lab questions correct answers of post lab Completed after guidance from

T and conclusion questions and conclusions the Professor

Performancein 40 Designs and simulates Designs and simulates Designs and simulates with help  Not able to design and simulate

lab independently with clear independently but after trial and  of Professor even after help
concepts error

Viva 20 All the concepts regarding the  All the concepts regarding the All the concepts regarding the Very bad fundamental knowledge.
experiment are clear experiment are partially clear experiment are not clear

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
Al systems



Single Question

Course Oulcomes:

Assessment Mode
Sharing

Shuffle questions
Stem

Instructions

Nurmn. of questions: Marks:
Manual
Private
=]
Single question set activity

Click here to Edit the Instruction...

1. Type or Paste question text here

Points

Selact
Unit's

1

Click to selact

ot
O eecer1a
CUeceriz

Salect options

Teachar =




Mapping Rubrics and Level of Competency

O & n -

Single Question X
Course Outcomes: Num. of questions: Marks:
Sharing Private

Shuffle questions
Stem Single question set activity

Instructions Click hera to Edit the Instruction...

Points 1

Course  Click to select
Qutcome + e

Select
Unit's Select aptions
Select
1. Type or Paste question text here Areas  Select aptions
Select
Topic's  Sélect aptions
Select
Rubrics  Select aptions
Bloom's
Category Salect aplions

check all <]
K- Knows |

[View] [Save]

System allows you to map every " -
question to Rubrics and level of

Competencies



-
Mapping Rubrics and Level of Competency

Assignments

More Capture Types

Assignments details for: PY - 2019 - Year | - General Physiology

A Exam
A External
A External
A External
A Lab

A Project
A Project
A Test

A Test

A Test

A Test

A Test

A Test

General Physiology Test

Functions of the cells and its products, its communicati...

General Physiology Assignment
Yenepoya Exam

Functions of the cells and its products, its communicati...
Molecular basis of resting membrane potential and acti...

Transport mechanisms across cell membranes
Apoptosis - programmed cell death
Concept of pH and Buffer systems in the body

Fluid compartments of the body, its ionic composition a...

Intercellular communication
Principles of homeostasis
Structure and functions of a mammalian cell

1/21/2019 8:31 PM
1/22/2019
1/21/2019
1/23/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019 12:00 AM
1/22/2019 12:00 AM
1/22/2019 12:00 AM
1/22/2019 12:00 AM
1/22/2019 12:00 AM
1/22/2019 12:00 AM

2/5/2019 8:31 PM

2/5/2019 11:59 PM
2/4/2019 11:59 PM
2/6/2019 11:59 PM

1:10 hrs

2/28/2019 11:59 PM -
2/28/2019 11:59 PM -
2/28/2019 11:59 PM | -

2/28/2019 11:59 PM
2/28/2019 11:59 PM
2/28/2019 11:59 PM
2/28/2019 11:59 PM
2/28/2019 11:59 PM
2/28/2019 11:59 PM

1.0 hrs
1.0 hrs
1.0 hrs
1.0 hrs
1.0 hrs
1.0 hrs

[ Avg: 7.47 (37.33%)
Avg: 5.43 (54.33%)
Avg: 3.01 (75.17%)
Avg: 3.36 (33.57%)
Avg: 5.43 (54.33%)
Avg: 6.33 (63.33%)
Avg: 5.97 (59.67%)
Avg: 5.97 (59.67%)
Avg: 6.3 (63%)
Avg: 5.97 (59.67%)
Avg: 6 (60%)

Avg: 6.37 (63.67%)
Avg: 6 (60%)



Questions Coverage

k Question Wise Breakdown | Assignment-Wise BTL Report | Ranges-Wise BTL Report | Student Wise BTL Report |

Levels of competency Marks Coverage

60

40

i)

ﬂ I
KH - Knows How 5H - Shows How

Levels of competency Marks Coverage

K - Knows P - Perform

 KH- Knows How
 5H- Shows How
K - Knows

Miller’s pyramid

Knows how

Performance assessment in vivo:
Mini-CEX, DOPS, 360°
assessment, Video, Audit

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

(Clinical) Context based tests:
Problem based MCQ, MEQ,

Factual tests:
MCQ, essay type, viva



/—\ :
Competency Levels

Student ~

|
Graphical View I Tabular View | Rangewise Report CO-Attainment View Mors Gapiurs Types |

This report shows % of question in each performance range for the respective Topic Qutcome

Topic Outcome

Beginner Developing
Range 0 - 41 % Range 41 - 81 %
CBC PY 1.1 75.00 (3) 25.00 (1)
CBC PY 1.2 75.00 (3) 25.00 (1)
CBCPY 1.3 57.14 (4) 0.00 (0)
CBC PY 1.4 66.67 (4) 33.33(2)
CBCPY 1.5 50.00 (1) 50.00 (1)
CBC PY 1.6 0.00 (0) 50.00 (1)
CBC PY 1.7 0.00 (0) 50.00 (1)
CBC PY 1.8 50.00 (1) 50.00 (1)

CBCPY 1.9 50.00 (2) 50.00 (2)

Proficient
Range 81 - 100 %

0.00 (0)
0.00 (0)
42.86 (3)
0.00 (0)
0.00 (0)
50.00 (1)
50.00 (1)
0.00 (0)
0.00 (0)




Question-level analysis

Refresh
Questions Course Outcomes Rubrics Blooms Marks Average Standard Deviation Max Min % Of Attem More Capture T,}pss
Q1 CBCPY 1.1 SH - Shows How 5 2.47 1.81 5 0 63.33
Q2 CBCPY 1.2 SH - Shows How 5 2.47 1.81 5 0 63.33
»  Question-CO Analysis Report
»  Area Of Weakness Report
Yenepoya Exam CO Attainment Chart
B co
Attainm...
g CBC PY 1.1 37 5 Threshold
g Value (%)
0
8
3
§ CBCPY1.2 2 62

A
0 10 20 30 40 a0 60 70 80 90 100 .



Topic-wise Analysis — for an assignment

*  Question-Topic Outcome Analysis Report i
More Capture Ty
Click here to add Remedial Actions
SiNo. ¢ Mameofthestdent ¢ RolNo ¢ CumulativeMarksforCBCPYLA & Cumulativellarisfor CRCPY12 ¢
12 Student 12 12 5/5 (100.00 %) 0/5 (0.00 %)
21 Student 21 21 5/5 (100.00 %) 0/5 (0.00 %)
1 Student 1 1 415 (80.00 %) 0/5 (0.00 %)
1 Student 11 11 415 (80.00 %) 0/5 (0.00 %)
22 Student 22 22 415 (80.00 %) 0/5 (0.00 %)
24 Student 24 24 415 (80.00 %) 0/5 (0.00 %)
28 Student 28 28 415 (80.00 %) 3/5 (60.00 %)
10 Student 10 10 3/5 (60.00 %) 0/5 (0.00 %)
23 Student 23 23 3/5 (60.00 %) 0/5 (0.00 %)
2% Student 25 % 3/5 (60.00 %) 0/5 (0.00 %)
27 Student 27 27 3/5 (60.00 %) 4/5 (80.00 %)
14 Student 14 14 2/5 (40.00 %) 4/5 (80.00 %)
2% Student 26 % 2/5 (40.00 %) 5/5 (100.00 %)
13 Student 13 13 1/5 (20.00 %) 0/5 (0.00 %)
2 Student 2 2 0/5 (0.00 %) 0/5 (0.00 %)
3 Student 3 3 0/5 (0.00 %) 3/5 (60.00 %)




WA AN,

opic Level Compet

Graphical View

NCi ;

B
el el e

Tabular View Attainment Detail View Rangewise Report CO-Attainment View

B Topic Outcome
Attained(%)

Course Oufcome

CBC PY 11

CBCPY 1.2

CBCPY 1.3

CBCPY 1.4

CBCPY 1.5

CBCPY 1.6

CBCPY 1.7

CBCPY 1.8

B Topic Outcome Not Student Performance B Target Topic Outc
Attained(%) threshold(%) Attainment(%)
—"Eu—ﬁs
S 50 "6
50 63
e — 5 6
e — ) |64
50 57
53
1.7
s
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Question Paper Management System




Dean’s Login Status

Question Papers ‘ Aavarcad

Question Banks

B Completed H Course Completed
QP Templates

Aclion Name Status

e School of MBBS - | 1/4 Depariment

Exam Dates

Manage QPC
-] Physiology Department | | 0/1 Program
External Courses
e MBBS Program ‘ | 0/3 Batch
Reports

e MBBS-2013-2018 - | 2/9 Course Dxam
MBBS - I - 2016 -17 - MBBS806-Physiology - Exam1 | 1/5 Steps
MBBS -1 - 2016 -17 - MBBS806-Physiology - Exam2 D
MBBS - 1- 2016 -17 - MBBS806-Physiclogy - Exam3 | 0/5 Steps
MBBS - 1- 2016 -17 - hv19853()6~|‘fv,'siolcg',' - Exam4 ' | 0/5 Steps
MBBS - | - 2016 -17 - MBBS806-Physiology - Exams | | 3/5 Steps
MBES - 1- 2016 -17 - MBBS806-Physiolegy - Examb I 5 e
MEES - 1 - 2016 -17 - MBBSB0G-Human Anatomy - Examé4 ‘ 0/5 Steps
MBES -1- 2016 -17 - MEBS806-Human Anatomy - Exam3 | /5 Steps
MBES -1 - 2016 -17 - MBBSB06-Human Anatomy - Examb ‘ 0/5 Steps

e MBBS-2015-2020 | 0/6 Course Fxam
MBBS - 1- 2016 -17 - MBB5807-Biochemistry - Exam] ‘\ 0/5 Steps
MBBS - 1- 2016 -17 - MBBS807-Biochemistry - Exam2 | 0/5 Steps




election of Exam Date

Question Papers e
MBBS Program

Question Banks

QP Templates s
Exam1

Exam Dates
Manage QPC ) S
6/26:2019

External Courses

Reports
Course

MBS - - 2016 -17 - MBBS806-Physiology

MBBS -1- 2016 -17 - MBBS806-Human Anatomy

Select Dates for Exam

»  MBBS-2013-2018

v Semester | -2013-2017

B 7102019

Available Exam Dates

O Wed 26 Jun 2018 O Thu27 Jun 2019 O Fri 28 Jun 2019
O sat200un2019 (O Sun30Jun2019 (O Mon 01 Jul 2019
O Tue02Jui2019 () Wed03Jul2019 (O Thu 04 Jul 2019
Q Frio5ul2019 O Sat06Jul2019 (O Sun 07 Jul 2019
O Mon08Jul 2019 @ Tue 00 Jul2019 (O Wed 10.Jul 2019

O Wed 26Jun2019 O Thu27Jun2019 O Fri 28 Jun 2019
O Sat200un 2019 O Sun304un 2019 (O Mon 01 Jul 2019
O Tue 02Jul2019 (O Wed 03 Jul2019 (O ThuD4 Jul 2019
O FritsJul2019 O Sat06Jul2019 (O Sun 07 Jul 2019
O Mon 08.Ju12019 (O Tue 09 Jul 2019 [@ Wed 10.Jul 2019

Exam Time

Start Time
12:37 PM
End Time
1:37 PM

Start Time
12:37 PM
End Time ‘
1:37 PM

Action

o

Selected Date

Tue 09 Jul 2019

Wed 10 Jul 2013



~—Creating an exam template

ASSESSMENT QUALITY CONTROL st

Current Roke DEAN

Template Name am Program
Question Papers Exam1 Phys Jy MBBS Examl 3 MEBS Progran ¥
Question Banks
Add Section
QP Templates
Exam Dates Section #: No. of questions No of optional questions : Total marks X
Manage QPC = 1 5
External Courses Add Question Group | Add Question
Reports
Question #: Question Type Marks : BTL X
Descriptive Question Y Concept y
Complexity ; Is Competitive? Is New?
A | A N 0 A

Medium

Updahl:-mplale




Status of Question Paper

SSESSMENT QUALITY CONTROL ki B

Question Papers

Question Banks
QP Templates

Exam Dates

Manage QPC

External Courses ; . e i 0
il Templale Assigned QB Heaith Checked QP Generaled QP Approved QP Printed

Reports
CSE1CC Reviewer Reviewer
[ue 25 Jun 2019 Tue 25 Jun 2019 Tud 25 Jun 2019



Question Papers
Question Banks

Manage Users

Program

Course

MBBS - [ - 2016 -17
MBBS806-
Physiology

MBBS -1-2016-17
- MBB5806-Human

Anatomy

MBBS - [ - 2016 -17
- MBBS807-

Biochemistry

MBBS -1 - 2016 -17
MBBS808-

Pharmaco

MBBS -1 - 2016 -17
- MBBS808-Human
Anatomy

ASSESSMENT QUALITY CONTROL

Batch Term

Course Cordinator Author I-Reviewers
rl@mbb
ccl@mbbs.com x  t1@mbbs.com
v - rZ@mbbs.com

¢L@mbbs.com x  t1@mbbs.com r1@mbbs.com
ccl@mbbs.com « t1@mbbs.com ri@mbbs.com

x  ccl@mbbsic 1@mbbs.com rl@mbbs.com
2@mbbs.com « 11@mbbs.com x r2@mbbs.com

External Author

Moderator

mi@mbbs.com

e

5P

2



DEPARTMENT  Ph

Question Banks

b

Question Types coverage charts

BTL coverage chart

ASSESSMENT QUALITY CONTROL

v PROGRAM

COURSE | MEBS -1 - 2016

CO coverage chart

t1@mbbs.com ¥

7




Question Banks

ASSESSMENT QUALITY CONTROL

Question Settings

Department Pnysiclogy Depaniment Program MBBS Program

Question Type eschipiive Gvestion , Max Marks

unit = Physiclogy v Area = Endocnne System

BTL L co

Aemaory v | -

Mammaliafel

Answer Time » . Expected Answer %

ninutes Length ;- vorez Principles of homeoslasis

Current Status Draft Marked for lintercelluiar communication

deletion

Apoptosis — programmed cell ¢

Author (Email) 1@mbbs.com Last Update

B EE « g = MA@ =E QK& E as
B I & L k= <E 9y Styles omat ?

1 question text

t1@mbbs.com ¥

Currwet Role FACLLTY

< >
4
Course MBBS -1 -2016 -17 -
MBBSS06-Phy
Complexity Medium v
Toplc

Respwatory

Is Competitive?

Reguirements =



~ Course Coordinator Login —
Assigning template to a course

Question Banks

Assign Templates

Course

MBBS -1 - 2016 -17 -

Jul 09 2019

MBBS - [- 2016 -17 -

Jun 30 2019

MBBS - [ - 2016 -17
Jun 30 2019

MBBS - [ - 2016 -17 -

Jun 30 2019

MBBS - [ - 2016 -17

Jun 20 2019

MBBS -1 -2016-17 -

Jun 30 2019

MBBS - [ - 2016 -17 -

Mon Jul 01 2019

MBBS - [ - 2016 -17
- Wed Jul 10 2019

MBBS806-Physiology - Tue

MBBS806-Physiclogy - Sun

MBBSB06-Physiology - Sun

MBEBS806-Physiology - Sun

MBBSBO06-Physiology - Sun

MBBS806-Physiology - Sun

MBES806-Human Anatomy

MBES806-Human Anatomy

Exam2

Exam3

Examd

Exam5

Examb

Exami

Exam2

SSESSMENT QUALITY CONTROL
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A low level of ionised calcium in the blood
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BT: Concept
CO: Mammalian cell

Descriptive Question

Marks: 5

BT: C

CO: Mammalian cell
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Descriptive Question

Marks: 5
BT: Concept

CO: Principles of homeostasis

Q-2) A child defecates after meals. What is the cause of this post meal contraction

Concept-? hydroxylation in Vitamin-D metabolism takes place in

Complexity; Medium

Complexity: Medium

Complexity: Medium
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Q-1) A low level of ionised calcium in the blood

Descriptive Question

Reject
Marks: 5 Complexity: Medium
BT: Concept
CO: Mammalian cell

Q-2) A child defecates after meals. What is the cause of this post meal contraction

Descriptive Question

Bejact
Marks: 5 Complexity: Medium
BT: Concept
CO: Mammalian cell

Q-3) Concept-? hydroxylation in Vitamin-D metabolism takes place in

Descriptive Question
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Descriptive Question
Eeject

Marks: 5
BT: Concept
CO: Principles of homeostasis

Memory,clinical DPG binds to site of Hb and release of OMemory

Marks: 5
BT: Concept
CO: Principles of homeostasis

Complexity: Medium

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

System

A 55-year-old man has had crushing substernal chest Ipain
on exertion over the past 6 weeks. He had a myocardia
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 B-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

e (C) Peripheral vasodilation

(D) Preventing fibrin and platelet plugs




f@ency: Patient Care: Management: Pharmacotherapy

Content Area: Hematopoieticand 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




o 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

(
(
(




Competency based Scenarios
for MCQ designs are applied
world over

* MRCP questions
* AMC questions
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Reliability of tools

Testing
time in
hours

0.36

Role of subjectivity in Competency based Learning Dr Tejinder Singh



Long
time in Case

hours (4)

1
2
4

062 068 036 050 060 047 073
076 074 083 069 075 064 084
093 084 069 08 08 078 092
8 093* 08 082 0% 09 08 0%

1 Norcini et al., 1985; 2 Stalenhoef-Halling et al., 1990; 3 Swanson, 1987; 4 Wass et al., 2001; 5 Petrusa, 2002; 6 Norcini et al., 1999




Reliability as a function of sample size
(Moonen et al., 2013)
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~—— assessment of student




No
stake

One
Data point:
* Focused on
information
* Feedback
oriented
* Not decision
oriented

Continuum of stakes,
number of data point and their function

Intermediate

progress decisions:

* More data points
needed

* Focus on diagnosis,
remediation,
prediction

Very high
stake

Final decisions on
promotion or selection:
Many data points needed

Focused on a (non-
surprising) heavy decision



y
Programmatic Programmatic
Assessment : For Assessment : Against

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

[t 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, whichisa
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
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coggle

made for free at coggle.it

Programmatic
Assessment

6. Ensure trustworthy decision-making

Van Der Vleuten, C. P. M., et al. (2015). “Twelve
for programmatic assessment.” Medical Teacher

37(7): 641-646.
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processes, and

Plan
Learning outcomes,
curriculum plan, and

npaah;r;lhtiﬂaj on schedule
Share Implement
and discuss with learning
faculty and other opportunities for
stakeholders students
Analyze Collect
and interpret direct and

evidence and indirect
data measures
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PowerPoints Addition of Online

On line Lectures M LT

Continuous feedback to
students looking at Resources
used comparing Resources
used by students and those
available

PowerPoints

used by last
batches

177




Student ~

O
CBCPY 1.1 u&f—ﬁ - S—
- More Capture Types
O
CBCPY 1.2 —— 57 O :
O
CBCPY 13 i—— 0 6
O
g CBCPY14 _U?—m ®68
: .
ERSR R Do you want to take a quiz now ? x
8 O
= To attempt Quiz-Test 1
3 cacpyis ptQ — 100 -
No, Attempt it I
CBCPY 1.7 0, Attempt | 100 0
CBCPY 1.8
Quiz Me|
CBCPY 1.9
0 20 40 60 80 100 1 Show All
% CO Attainment




—Self-Learning: Selt Quiz Initiated =

@ Quiz-Test 1 added successfully !! ' Student ~
]
CBC PY 1.1 - |
Mare Capture Types
0 ——
CBCPY 1.2 —— 50 6
0
CECPY 13 p— ) 6
B
L CBC Y 1 e — 5 | 6
8 0
E 0 ]
O CBCPY 1S —— 50 o
8
=
S B PY 1. T 1o/ —— 100 N
O Y 1.7 . T T ——— 100 0
CBCPY 18 p— 0 G
cecpy 9y — o
0 20 40 60 80 100 7 Show All
% CO Attainment




Student ~

A External  01/23 02/06 23:59 Yenepoya Exam Graded 4 (40%) [+
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Guiz-Test 1| Not submiited [Start Time : 0.00 ] - [Test Duration : 00:00:00] - [Time Left : 0:00]
| Mu-r; Captura T]rpls |
Question Set 1 0f 1 Previous Next Submit

A newly posted junior doctor had difficulty in finding out base deficit/excess for blood in a given patient. An experienced senior resident advised a quick method to (1)
etermine acid base composition of blood based on PC02- Which of the following is the likely method he suggested to predict acid base composition of blood?

A, Red ford normogram

B. DuBio's normogram

C.' Goldman constant field equation
D.() Siggard-Andersen normogram

A newly posted junior doctor had difficulty in finding out base deficit/excess for blood in a given patient. An experienced senior resident advised a quick method to (1)
etermine acid base composition of blood based on PC02- Which of the following is the likely method he suggested to predict acid base composition of blood?

A.” Red ford normogram

B. DuBio's normogram

C. Goldman constant field equation
D.() Siggard-Andersen normogram
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Competency based professional
development education



Competencies Expected of MBBS:Graduates

—— whenthey join a Surgical Residency

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

] O O O Develop a differential diagnosis, evaluation and O O O O

treatment plan for comman surgical Gl symptoms e.g”
1cluding diarthea, constipation, bleeding, jaundice, appendicitis, dysmatility, colitis, ulceration, acute and chronic pancreatitis

] O O O Physical findings and differential diagnosis O O O O
In a patient with abdominal pain

] O O O Recognize clinical & radiologic features O O O O
of bowel obstruction and its major causes

] O O O physical findings and differential diagnosis of O O O O
Common Urological Problems




I Original Research Article I

Expected Surgical Competencies of an Indian
Medical Graduate: A Gap Analysis Using a
Cross-sectional Survey

Arun Jamkar', Payal Bansal?, Seema Patrikar®, Gaurang Baxi*

"Vice Chancellor, Maharashtra University of Health Sciences, “Professor and Head, Institute of Medical Education Technology and Teachers' Training,
Maharashtra University of Health Sciences, ‘Assistant Professor, Institute of Medical Education Technology and Teachers' Training, Maharashtra
University of Health Sciences, Nashik, *Statistician, Department of Community Medicine, Armed Forces Medical College, Pune,
Maharashtra, India

ABSTRACT

Background: In 2010, the Medical Council of India published the Vision 2015 document, which sought to create an ‘Indian Medical
Graduate' as a ‘physician of first contact of the community while being globally relevant’ This vision for undergraduate medical education is
proposed to be realised through a competency-based curriculum. We conducted a gap analysis using a cross-sectional survey to document
surgeons’ perceptions regarding competencies identified in surgery. Methods: Eight competencies specific to surgery are proposed,
which formed the basis for the study. We defined sub-competencies for each of these and developed a questionnaire containing ratings
of importance and ability for the sub-competencies from low to very high on a 4-point Likert scale. The questionnaire was administered
to 450 surgeons attending a state-level annual conference in surgery asking them to provide the importance ratings and their own
ability on those (sub) competencies when they graduated. The importance and ability ratings were ranked and a gap analysis was done.
Results: The study response rate was 69.8%. While most competencies were perceived by the surgeons as being highly important, their
self-ratings revealed a statistically significant gap between importance and ability when they graduated. They also rated themselves as
being more competent on some than on others. Some competencies were high on importance as well as on ability, while others were
high on importance but low on ability, revealing a gap. A low importance-high ability relationship was seen for a few competencies.
Competencies related to emergency and trauma care and communication had the largest gaps. Discussion: The gaps identified in surgical
competencies for graduating physicians are specific and have implications for the competency-based curriculum and implementation
in terms of teaching, assessment and faculty development. It also has implications for seamless transition between undergraduate and
postgraduate competencies, as all of these are prerequisites at the start of a surgical residency.

Keywords: Surgical competencies, Indian Medical Graduate, competencies, gap analysis
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& SCTUTﬂAl“anC@ Certification For Organizations Events Resources About Scrum LOG IN

Transforming the World of Work®

Scrum Alliance® is a nonprofit organization that is guiding and inspiring individuals,
leaders, and organizations with agile practices, principles, and values to help create
workplaces that are joyful, prosperous, and sustainable.

Certify Me ’ ‘ Discover Business Agility

Start your journey here Find All Certification Types And Course

Offerings Here
Through the certification process, you'll gain an
understanding of the agile mindset and learn about All Course Types
Scrum roles, events, and artifacts. Start your journey
here as a Certified ScrumMaster®. You'll help your team
be at its best. 03/22/2020

Learn more @ Search @

All Countries/Regions v



Scrum Education Units

What qualifies as SEUs?

Any activity that helps you develop as a Scrum or agile practitioner will be
accepted. Many educational activities easily count for SEU credit.
Reading books, attending mentoring or training sessions, watching
webinars, and volunteering are just a few ideas. Please review the SEU
page for more examples.

How do | know which category to log it under?
If you are unsure or if it qualifies in multiple categories, please log it under
the one you feel fits best.

How recent do they have to be?
For all certification renewal cycles, SEUs must have been earned within
30 months of your next renewal date.

Is there a guide to entering hours?
All hours are entered as whole numbers. Please round up as required.

For example, if you watched a webinar for 30 minutes, round up to 1 hour.
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Add and manage SEUs

Add SEU(s)

Select an Activity Type:

] Available SEUs
TOTAL AVAILABLE SEUS: 6

Activity Description (These are SEUs that are available for renewal.)

Activity Type Activity Description

SEU Hours
Event Back to Basics Event by Leanpitch Agenda: Agility, ..... 3
How many hours did you spend on activity?
Whole numbers only, no decimals or fractions. Event Product Tank June: Product Metrics that matter A ... 3

1 &

|

Actions
4 © X
4 ©® X
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