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Foreword

Alignment and Integration

Subject based education has tremendous advantages. It provides learners with the
opportunity to dwell deep into the learning matter and acquire strong fundamental concepts
and the ability to build on it and attain scholarship. However, the unique needs of medical
education necessitate both an understanding of “interconnectedness” between subjects and
their ultimate application to the patient. In an attempt to address the need for enhancing the
“wholesomeness” of education in the competency based curriculum while retaining the
inherent strength and flavour of subject-based instruction, the Expert Group has
recommended the use of two strategies: (a) alignment of related subject matter in a
temporally coordinated fashion, and (b) use of three integration concepts that will enhance
prior recall, application and emphasis of interconnectedness namely sharing, nesting and
correlation.

This is a novel and challenging approach that has been suggested to further the goal
of the competency driven curriculum that will require considerable planning, collaboration
and team work amongst learners, teachers, planners and administrators in institutions. We
believe that this investment is necessary to prepare learners to confront, adapt and be
successful in the challenging environment of medical care. In addition to meeting the needs
outlined, this approach will foster self - directed learning, team work, collaboration and
inquiry. Importantly, the patient centricity that this approach will bring into the curriculum
from year one will ensure that learners always have a connect with the ultimate goal of the
MBBS program.

This booklet is intended to help institutions and teachers to design curriculum
incorporating the approach suggested by the Expert Group. It is richly illustrated with
examples on how to create an aligned and integrated timetable. We hope that this will be a
useful guide.

We are grateful to the members of the Expert Group and the Academic Cell for
painstakingly putting this booklet together. We hope that teachers and institutions will benefit
from the suggestions provided herein and can successfully adapt and apply them into their
own environment. We aspire to learn more and share with the nation the best practices that
abound in all the medical colleges across the country. The ultimate aim of this exercise is to
create a generation of doctors who will provide standard health care to the nation while

becoming excellent scientists and scholars.

Chairman, Board of Governors
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Foreword

Alignment and Integration

This booklet provides a suggested pattern for alignment and integration of related
competencies encapsulated in different subjects for teaching competency based MBBS
program which commenced on August 1, 2019 across the country. Alignment of related
topics to the extent feasible is a major thrust of the competency based curriculum. The
Regulations in Graduate Medical Education 2019 (GMER 2019) also suggests
integration to the extent of 20% of the subject-based curriculum through horizontal and
vertical integration. This booklet is in alignment with the GMER 2019 part || document
and provides institutions and curriculum planners a step by step approach to create a
timetable for teaching, incorporating the principles of alignment and integration.

This booklet has been developed by experts invited by the Board of Governors in
supersession of the Medical Council of India and incorporates their vast expertise and
experience. The Council acknowledges their time and effort dedicated in creating this
guide that can be used by institutions to develop their own learning process and
content. Appreciation is also due to the efforts of the Academic Cell of the Council and
faculty at the various Regional and Nodal Centres of MCI who worked tirelessly to
ensure that the new competency driven curriculum and its various unigque components
are implemented faithfully and flawlessly across the medical colleges in this country

from August 2019, _
Vol

(Dr. RK. Vats)
Secretary General
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Alignment and Integration

Introduction

The purpose of the MBBS program is to facilitate the medical student to become a
primary caregiver to patients. Learning in the various basic and clinical science
subjects is predominantly directed towards achieving this purpose. The volume and
details required by the student to master each subject that comprises the overall
MBBS program is considerable. Subject based instruction provides an opportunity for
the student to acquire both vast and deep knowledge of each subject. This structure
of instruction, however, may lead to lack of appreciation by the student of the inter-
connected nature of knowledge in the various subjects, their relatedness, and
importantly their relevance to patient care. Additionally study in silos alone may lead
to redundancy in instruction.

Several innovative methods have been developed over the years to address these
challenges including various levels of integration of instruction that diminishes and
removes boundaries within subjects both horizontally in a phase and vertically across
phases. While appreciating the value of these approaches, the proposed Graduate
Medical Education Regulations (GMER) 2019 has sought to strike a balance that will
retain the strength of traditional subject-based teaching and the reality of subject
based assessment while providing the relevance, opportunity to understand the
interconnectedness and reduce redundancy in the subjects being taught.

In order to achieve this, the MBBS curriculum will become a) aligned to the extent
possible - meaning that as much as possible topics in different subjects in the same
phase that have similar threads will be grouped together in the timetable and b)
integrated to a limited extent both vertically and horizontally. The purpose of horizontal
integration (within a phase) is to remove redundancy and provide interconnectedness.
In the earlier phases, the purpose of vertical integration (across phases) is to
emphasise the applicative use of the basic science concept taught. In the later phases,
its purpose is to utilise and build on prior knowledge and emphasise the foundations
of clinical practice.

This document is meant to guide institutions, Curriculum Committee, MEU members,
and teachers on how to create a timetable that incorporates the principles that have
been laid down above reflecting the spirit of the proposed GMER document 2019.

Objective

The participant must be able to:

Facilitate the development of an aligned and integrated curriculum in his/her institution
as envisaged in the GMER 2019 document.



Glossary of terms used

For the purposes of this document -

Alignment implies the teaching of subject material that occurs under a particular
organ system/disease concept from the same phase in the same time frame i.e.,
temporally.

Integration implies that concepts in a topic / organ system that are similar, overlapping
or redundant are merged into a single teaching session in which subject based
demarcations are removed. For the purpose of this document, topics from other
phases that are brought into a particular phase for the purpose of reinforcement or
introduction will also be considered as integrated topics. In the GMER 2019, time for
integrated teaching is clearly demarcated.

Linker is a session that allows the learner to link the concepts presented in an aligned
and integrated topic.

Curricular element or Program addressed

Alignment and Integration

Relevant Extracts from GMER 2019

10.1 Preamble: The salient feature of the revision of the medical curriculum in 2019
is the emphasis on learning which is competency-based, integrated and student-
centered acquisition of skills and ethical & humanistic values.

Each of the competencies described below must be read in conjunction with the goals
of the medical education as listed in items 2 and 3 of the GMER.

It is recommended that didactic teaching be restricted to less than one third of the total
time allotted for that discipline. Greater emphasis is to be laid on hands-on training,
symposia, seminars, small group discussions, problem-oriented and problem-based
discussions and self-directed learning. Students must be encouraged to take active
part in and shared responsibility for their learning.

10.2 Integration must be horizontal (i.e. across disciplines in a given phase of the
course) and vertical (across different phases of the course). As far as possible, it is
desirable that teaching/learning occurs in each phase through study of organ systems
or disease blocks in order to align the learning process. Clinical cases must be used
to integrate and link learning across disciplines.

Subject specific competencies with appropriate alignment and integration are
available in the new competency based UG Curriculum document uploaded in the
Medical Council of India website.




Description of the curricular program

Alignment

Teaching related systems or topics from different subjects in the same phase is
strongly recommended. This is the principal method to be followed while creating the
phase-wise timetable or calendar and is called alignment (see figure 1).

v

Alignment Integration

Temporal | . ISharing| Correlation | INesting
iCoordination N i L TR

1.2 1b 1.¢ 1.d

Figure 1: Integration concepts framed in the GMER 2019. Coloured boxes
represent subjects. la. Alignment - Temporal coordination: The timetable is adjusted
so that topics within the subjects or disciplines which are related, are scheduled at the
same time. 1b. Sharing: Two disciplines may agree to plan and jointly implement a
teaching program. 1c. Correlation: The emphasis remains on disciplines or subjects
with subject-based courses taking up most of the curriculum time. Within this
framework, an integrated teaching session or course is introduced in addition to the
subject-based teaching (green box with red border). 1d. Nesting: the teacher targets,
within a subject-based course, skills relating to other subjects (Adapted from Harden
R Med Edu 2000. 34; 551).

Alignment is recommended for the majority of the curriculum allowing similar systems
or topics in different subjects to be learnt separately but during the same time frame.

Aligning could be done as organ system based (figure 2a) or topic/disease based
(figure 2b) or both (figure 2c)

Example: Syllabi in Cardiovascular system or Respiratory system in anatomy,
physiology and biochemistry can be scheduled simultaneously in the timetable
(figure 2a).

Example: A topic such as acute myocardial infarction or Tuberculosis can be
created with the relevant learnings that will lead to the understanding of these topics

If desired, the major alignment can be organ system based with incorporation of some
specific topics that will lend itself to integration (see below).

10



For eg. — In CV organ system the major alignment is with two topics, Acute Myocardial
Infarction and Heart failure.

These topics or organ systems that are going to be aligned should be identified by the
Curriculum Committee of the teaching institution and must be taught in an aligned
fashion in each phase.

The method to derive topic objectives and sessions from competencies is outlined
further in this booklet.

. e

Respiratory System

Unaligned sesslons

Shared sessions

Mested sessions

An Anatomy
Ph Physiology
l Bi I Biochemistry
Rad Radiclogy
. Irtro . Introduction
-Hss Assessment

Mon Tues Wed . Thurs Fri . Sal
An An An an B ]
Ph Infrix Ph Irdry AnfRad ]
Bi Fh An Fhined Fh SDL
An An ShPhEl | PhiMic AsE
Ph FhiEi Ph/Bi Fh/Phar Fh

. G Fh Bi AETCOM An

Representative imetable using showing how alignmenl can be done using an organ system based

limetable

Figure 2a: Creating an aligned timetable using organ systems (six hours per day

basis)

11



Mon Tues Wed Thurs Fri Sat - AITO MI
i Ass AITO Tuberculosis
Ass . .
Unaligned sessions
sSDL .
Shared sessions
MNested sessions
An Anatomy
AETCOM
Ph Physiology
Mon Tues Wed Thurs Fri Sat Bi Biochemistry
An An Intro An Bi Ass .
Rad Radiology
Ph Intro Ph Intro An/Rad Ass i
Intro Introduction
Bi Ph An PhiMed Ph SDL
Ass Assessment
An An BI PhiMic Ass
Ph ECE Ph PhiPhar Ph
CM Bi Bi AETCOM An

Representative timetable using showing how alignment can be done using a Aligned and
Integrated Topic Based timetable

Figure 2b: Creating an aligned timetable using Topics

‘ Fri | Sat CV system
Bi AITC Ml
Respiratory System
AITO Tuberculosis
Unaligned sessions
Shared sessions
=] Bi AETCOM
Mested sessions
Mon Tues Wad Thrs Fn Sat A Anatomy
An #An o An B Ass
_ _ | . Ph Physioiogy
Ph Intne Ph | m w Ass
| | | RS Bi Biochemistry
&I P AR prtded | Pn s0L — —
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An An ShEnE | PnMic | Ass
: Intro Introduction
Ph PHEI PHiSi FWEHar | Ph
Ass Asgsessment
oM Ph Hi AETCOM An

Representative timetable using showing how alignment can be done using system based timetable
with use of lopics in each system to improve integration

Figure 2c: Creating an aligned timetable using organ systems and topics



Integration

Integration is a learning experience that allows the learner to perceive relationships
from blocks of knowledge and develop a unified view of its basis and its application.
The GMER 2019 applies these principles to the extent that will retain the strengths of
subject based education and assessment while providing experiences that will allow
learners to integrate concepts.

Keeping this in mind, the Regulations recommend the adoption of temporal
coordination (called alignment in this document) as the major method to be followed
allowing similar topics in different subjects to be learnt separately but during the same
time frame (Fig 1a).

Example: Pancreatic Beta cell anatomy and histology, Pancreatic Beta cell
physiology and Insulin structure and synthesis in biochemistry are usually taught
at different times of the year. An effort is made to group these related topics in
different subjects during the same time frame in the calendar (figure 3a and 3b).

In a small proportion - not to exceed 20% of the total curriculum an attempt can be
made to share (figure 1b) topics or correlate (figure 1c) topics by using an integration
or linker session. The integration session most preferred will be a case-based
discussion in an appropriate format ensuring that elements in the same phase
(horizontal) and from other phases are addressed.

Example: Since there is significant overlap in liver function in physiology and
bilirubin metabolism in biochemistry - two departments could share sessions
thereby reducing redundancy in what is being taught. (Note that it is not essential
for two teachers to teach but it is important that the session is planned to ensure
that the objectives of both subjects are achieved) (figure 3c).

As much as possible, the necessary correlates from other phases must also be
introduced while discussing a topic in a given subject - Nesting (figure 1d).

Example: In a session on bilirubin metabolism a patient (a paper case is sufficient)
with Dubin Johnson syndrome is nested as a short discussion to provide an
understanding of what can go wrong, how does it manifest and what is the
relevance and future application of learning bilirubin metabolism (figure 3e).

Care must be taken to ensure that achievement of phase based objectives are given
primacy - the integrative elements from other phases are used only to provide
adequate recall and understand the clinical application of concepts. It must be
emphasised that integration does not necessarily require multiple teachers in each
class. Experts from each phase and subject may be involved in the lesson planning
but not it in its delivery unless deemed necessary.

Topics that cannot be aligned and integrated must be provided adequate time in the
curriculum throughout the year. These concepts are summarised in table 1 and figure
3 (a-e).

13



Assessment will continue to be subject based. However, efforts must be made to
ensure that phase appropriate correlates are tested to determine if the learner has
internalised and integrated the concept and its application.

Table 1. Considerations for using alignment and integration in the curriculum

Competency /Objective Same Phase Different Phase

Cannot be aligned with a similar topic in a|Teach -
different subject separately

eg. Lower limb anatomy and dissection

Can be taught together in different sessions in | Align -
the same topic

eg. Beta Cell histology in anatomy, Beta Cell
function in physiology and structure and
secretion of insulin, in biochemistry

Can be taught in the same session in the same | Share Nest
topic

eg. Sharing - function of the hepatocyte, in
physiology and bilirubin metabolism, in
biochemistry

eg. Nesting - Present the clinical features and
laboratory data of patient with Dubin Johnson
syndrome in a session on Bilirubin metabolism

Can be used to link concepts taught in a - Correlate
particular topic

eg. a patient with Type 1 Diabetes is used to
understand the functions of the pancreatic islet
- secretion and metabolism

14



Figure 3: Pictorial illustration of alignment and integration concepts used in the GMER

Figure 3a: Traditionally topics which have the same core of ideas in different subjects
are taught at different times.

Figure 3b: Alignment is teaching these related components of a topic from different
subjects at the same time i.e, in a temporally coordinated fashion.
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Figure 3c: Redundancy can be reduced by creating a session, merging session
objectives from two or more subjects and creating a shared session (Box with red
outline).

Figure 3d: Increased correlation can be achieved by using a Linker (Box with purple
outline) - usually a case (with sufficient complexity) from the same topic from a higher
phase is used to anchor the learning.
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Figure 3e: Appropriate concepts from other phases can be brought into a phase: to
increase relevance at a lower phase or increase prior recall or reinforce the
fundamental basis at a higher phase. This is done by nesting some learning objectives
from the topic in other phases into a learning session.
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Steps in the development of Aligned and Integrated Topic
(AlTo) (Figure 4)

Yes

Can the competency be acquired
together with similar
competencies in other subjects

No

Choose one strategy - for aligned
competency - Organ system or
Disease based (AIT)

Create formative assessment
sessions for end of each AS -
Include non aligned and
integrated

Ensure that these are
allotted specific time and
are running parallel to the
aligned curriculum

List the competencies in that AIT
under their respective subjects in
each phase as in fig

For each phase review the
competencies of all the subjects
and reduce redundancy

Allocate Self directed learning
time for preparation or
assignments that will
strengthen students ability to
integrate the topic

Review competencies from other
phases and mark which of these
needs reinforcement or

introduction in the current phase

Create a linker or integrator
session where learners can
integrate concepts learnt in the
block

KGS2018

Create learning sessions - write
objectives / method of
instruction

Prepare the time table
with non aligned for each
subject, aligned section,
integrated sessions and
self directed learning
and formative
assessment

Ensure integrity of total
hours recommended for
each subject, Integrated
teaching and SDL

Use integration time
allotted for linkers and
portions of other phase
competencies

\J

Figure 4. Overview of process to create an aligned and integrated topic

Step 1: Identify a list of topics or organ systems that will be accommodated in the
timetable as aligned and integrated topics (AlTo). Examples of such topics included:
Anemia, Febrile illnesses, Trauma etc. are provided in Appendix 1 of this book.
Examples of organ system are Cardiovascular System, Gastro-intestinal system,
Endocrine system.

Step 2: From the subject-wise competency document book developed by the MCI,
transfer the competences that address the topic into a template. Arrange these
competencies according to phase and subject (see Appendix 3 for an example).

Examples for the topics are available in Appendix 1. A glossary to understand
competency is available in Appendix 2. A comprehensive list of competency for the
AlITo Anemia is available in Appendix 3.

Step 3: For each competency, derive learning objectives, learning sessions and
assessment methods.

18



a. Alearning session is created by putting together a bunch of objectives that can
be accomplished in the allotted time and/or require a similar method of
instruction.

b. A bunch of learning sessions that are put together that address the topic from
different subjects in the phase form an Aligned and Integrated Topic (AIT0).

(See Figures 5-8 extracted from the Competency based UG curriculum document
published by the Medical Council of India that illustrates this process).

Step 4: In each AlTo of the phase, it is important to review competencies from the
previous phase that will bear reinforcement in the current phase. Similarly, it is
important to ensure that competencies in the next higher phases are reviewed to
explore if some of these require introduction in this phase. Integration sessions allotted
in each phase may be used to deliver these competencies.

a. By reviewing objectives / competencies in a phase, redundant ones and
those in each subject that can be taught together without a subject
demarcation can be identified for horizontal integration (Sharing).

b. Similarly, by reviewing objectives or competencies across phases, those
with a common thread can be identified for vertical integration (Nesting
and Correlation).

c. Objective writing and session planning must be done with teachers of all
subjects involved in the aligned and integrated topic (AlTo) and their
inputs taken for the integrated session.

d. It is important to remember that the concept and not necessarily
teachers have to be integrated. Using different teachers in each
integrated session is nice but rarely required.

Step 5: Consider adding a linker to each AlTo. A linker, as defined above, is a session
that aptly links the various related stand-alone elements represented in an AlTo and
helps Correlate. In the medical curriculum, the linker is most commonly a case. A
case that is creatively written can be used in each phase (often the same case) to
allow students to correlate what they have learnt and apply into understanding disease
process, diagnosis and care. Using a case-based discussion in small groups will, in
addition, encourage collaborative and self-directed learning. Using the case
discussion at different time points in AlTo, will allow students to reinforce and link
concepts appropriately.

An example of creating learning sessions with objectives incorporating principles of
alignment, sharing, nesting and correlation is illustrated in figure 9 (1-8).

Step 6: Ensure that adequate time for the AlTo is created in the time table. It is
important to consider the inclusion of an end of block assessment that will count
towards formative/internal assessment.

Important: While creating the timetable ensure that topics in each subject that cannot
be aligned are also taught simultaneously in each subject and that the timetable
accommodates these topics appropriately.

19



An example of timetable incorporating an aligned and integrated topic is available in
Appendix 4. The functions of the AIT team in collaboration with phase-wise Curriculum
subcommittee and Curriculum Committee in creating the AIT is illustrated in figure 11
in the section on governance.

Deriving learning objectives from competencies

K Knows A knowledge atirbute - Usually enumerates or describes
KH Knows how A higher level of knowledge - is able 1o discuss or analyse
s Shows A skill attribute: s abie to identify or demonstrate the steps
sty Shows how A skl attribute: Is abie to interpret / demanstrate a complex procedure fequiring thought,
A knowledgs and benaviour
Competency: An observable ability of a health professional, integrating multiple |5 Performs (under Mastery for the level of competence - When tone independently under supervision a pre specified
P such as ige, skills, values and attitudes. ‘ . supervision or number of times - certification or capacity to perform independently results
A N N independently)

1dentify the etiology of - B
PA42.3 meningitis based on given KIS SH Y
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Dbjective: Stadement of 'what a lesner shoold be able to do st the end of a specfic learnibng experkence

Figure 5 - Deriving learning objectives from competencies

Deriving learning method from competencies

Competency: An observable ability of a health professional, integrating
multiple components such as knowledge, skills, values and attitudes.

Identify the etiology of
PA42.3 |meningitis based on KIS SH Y
given CSF parameters

Objective: Statement of what a learner should be able to do at the end
of a specific learning experience

At the end of the session the PIl student must be Related objectives can be
PA42.3.1 able to enumerate the most common causes of combined into one teaching
meningitis correctly S~ - session
At the end of the session the PIl student must be S~
PA42.3.2 |able to enumerate the components of a CSF_ _ _ | _ _ _ :__: Lecture or small group
analysis correctly _ -~ ¥ discussion

At the end of the session the PII student must be -~
PA4.3.3 able to describe the CSF features for a giverr ~
etiologic of meningitis accurately

At the end of the session the Pl student must the | small group discussion
PA4.3.4 able to identify the aetiology of meningitis Practical session
correctly from a given set of CSF parameters

Figure 6. Deriving learning methods from competencies
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Deriving assessment method from competencies

Competency: An observable ability of a health professional, integrating
multiple components such as knowledge, skills, values and attitudes.

PA42.3

Identify the etiology of
meningitis based on
given CSF parameters

K/S SH

learning experience

Objective: Statement of what a learner should be able to do at the end of a specific

PA42.3.1

At the end of the session the PII student must
be able to enumerate the most common - - -
causes of meningitis correctly

PA42.3.2

At the end of the session the PII student
must be able to enumerate the components
of a CSF analysis correctly -

PA4.3.3

At the end of the session the PII student
must be able to describe the CSF features for
a given etiologic of meningitis accurately

PA4.3.4

At the end of the session the PII student

must the able to identify the aetiology of
meningitis correctly from a given set of CSF — —
parameters

Short note or part of structured
essay: Enumerate 5 causes of
meningitis based on their
—————— prevalence in India
Short note or part of
structured essay: Enumerate
the components tested in a
CSF analysis

Short note or part of structured
essay:Describe the CSF findings
that are characteristic of
tuberculous meningitis

Short note / part of the
structured essay/ Skill station/
Viva: Review the CSF findings
in the following patient and
identify (write or vocalise) the
most likely ethology

Figure 7: Deriving assessment methods from competencies

Competency: An observable ability of a health professional,
integrating multiple components such as knowledge, skills, values

and attitudes.

Deriving integration from competencies

MI2.4

treatment

List the common microbial agents causing
anemia. Describe the morphology, mode of
infection and discuss the pathogenesis,
clinical course, diagnosis and prevention and

causing Anemia.

KH

of the common microbial agents

Didactic
Small group

Written

Viva Medicine

Pathology

\J

Objective: Statement of what a learner should be able to do at the end

&

of a specific learning experience
MI2.4.1 Enumerate the common microbial agents
o causing anaemia
Mi2.4.2 Describa the morphelogy of agent (1,2 etc)
Describa the mode of infaction of agent in
Miz4a humans
MIZ.4.4 Discuss the pathogenesis of anemia caused
agent .
Miz4.4 Describe the clinical course of infection by g
agent .
MIZ 45 Enumerate the diagnostic tesis o identify the A
£ astiology of agent as a cause of anaamia 7
MIZ 46 Discuss the methods to prevent infection by
_ag_ent Al
MI24T Describe the treatmant of infection by agant

L #
L Integrate concept - not necessarnly teachers

. Make a decision on how much of the information

Integrate concept - not necessarily teachers

Plan session with teachers of both subjects -Teachers
from both subjects usually not needed to Ensure
redundancy and duplication removed by reviewing
both subjects

Horizontally aligned and integrated with

,1' pathaology
4
P Vertically integrated with general
medicine
- .,"
,
' & E *

Blan session with teachers from both phases

needs to be brought to this phase to make it relevant
Consider how a competency can ascend over phases
For eg - can be at a KH - know how in phass Il but
become a 5H in phase 11l

Far vertical integration with clinical subjects use of a
case to link the concept (a well written paper casgis
sufficient. Using teachers from both phaszes is rarely
required

Figure 8: Marking objectives/ competencies for integration
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Figure 9 (1-8) has used anemia as an example for creating an Aligned and

Integrated topic.

Note: A comprehensive list of competencies for the topic anemia gleaned from the

competency booklet is presented in Appendix 3.

For illustrative purposes only

AITO - Anemia

Phaze 1
Compelencies

Step 1, Identify relevant competencies in each subject In the phase that can be taught In a temporally

coordianted fsahion under a lopic
Physiology
Describg and discuss the synthesis and
functions of Heemoglobin and explain its
breakdown, Desoribe variants of
haemoglobin KH

Biochemistry

Describe the functions of hasm in the
by and describe the processes involvad
Inits metabolism and derangerments
pssociated with these, KM

Deseribe the major types af haemoglobin
and (ks denvatives found In the body and
their physiclegicaly pathological relevance,
KH

Figure 9.1 In this example two related competencies are identified from physiology

(purple) and Biochemistry (Green) from the competency booklet

AITO - Anemia

Phase 1
Compelencies

Secsion
Ohjectives

Step 2.Lisi session objectives for 2ach subject that can be faught in a lemporally coordianted fashion

Physiology

Desgribe and discuss the synthesis and
furctions of Haemeglobin and explain its
breakdown, Describe variants of
hasmaglaobin KH

AL the end of the session the student
must be able to

a Enumerate the steps in the
synthesis of hemoglobin

3] Enumerate the steps in the
breakdown of hemoeglobin

¢, Describe the functions of
hemaglobin

d Describe the process of oxygen
carrying by hemoalobin

e Enumerate the major varlants of
hemaoagliobin

[.  Descripe the structure function
relationship of nemoglobin
variants

g,  Describe the changss in function
conseguent to abnormallties in
hemogiobin structure

h.  Deseribz the changas in function
conseguent to atinarmalities n
hemoglobin function

Biochemistry

Describe the functlons of haem in the
ooy and describe the processes involved
In its metaholism and derangements
assnclated with these, KH

Degcribe thie major bypes of haemoglabin
and its derivatives found in the body and
their physiclogicaly pethological relevance,
KH

At the and of the ssssion tha student
must be able (o
g Describe the funcrions of

hemoglgbin

B Describe the structure of
nemoghobin

c, Enumeratz the major variants of
hamoglobin

d. Describe the atteration seen in the
major varfanks of hemoglobin

<] Deseribe the structurs function
refattonship of variants of
hemoalabin

f.  Deoecribe the stepsin the
metabollsm of hemogiohin

g. - Describe the changes in
matabolism consequent to
abnarmalities gr variance.in
hemoglobin structurs /
rampasllion

Purpla: Physiology
Gresn: Biochemistry
Brown: Patholagy

Principle : Alignment

Fig 9.2 Session objectives are derived for each competency are identified
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AITO - Anemia

Physiology
Phaze 1 Desariba and discuss the synthesis and
Campatencias functions of Hapmoglabin and explain it
breakdown, Describe varionts of
hacmaglobin kK
AL the end of the session the student
Sesgion rrmn e able to
Qhjactives Enymerate the steps in the

synthesis of hemoglabin
b,  Enumerate the steps in the
braakdown of hemoglobin
c. [Descripa the functions of

hemaogiohin :
o Describe the process of oxygen
carmying by hemaglobin
= Enumerate the major variants
obin

. Describe the structure function
relaticnship of remoglobin
varianls

o Deseribe the changes in funckion

consgquent to atnormalities in
hemaglobin function

Step 3. Idantfy shared objectives (Including redundant)

Biochamistry

Describe the functions of heem in the
body and describe the processes involved
i itz metabelism and de rangemeants
associated with these. KH

Bescribe the major types of haemoglobin
and Its derivatives found n the body and
thelr phvsiclodical! pethalagical relevanne,
KH

A1 the end of he seasion the studsnt
ALSE B abile to

o, Describe the functions of
hemoglobin
Dggcribig the structure of
hamoglabin
Enumerate the major vanants of
hamoghabin
Describe the afteration.seen in the
malor variants of emaglobin
=, Describe the structurs funcion
relatianship of variants of
hermogtabin
Dascribe the steps in the
metaballsm of hemoglabin
Describe the changes in

g
consaguenl to atnormalities in ELEFDRLSIT CONSRAUant Io
hemogiobin structure n:ﬂmf"/’l‘:bm rmslities or variance in
h Bescribe the changes in fu hemoglobin strugture ¢

composition

Principle : Sharing

Fig 9.3 Objectives that are similar to both subjects are marked for redundancy and

sharing
AITO - Anemia Step 4., Menge objectives into a shared segsion
Physiology Biochemistry
Phase 1 Pescribe-and discuss the synthesis and Deseribie the functions of baem in the
Compalencies functiors of Hagmoglabin and explain ity pogy and describe the processes involyed

broakdown. Degcribe varants of

in its metabaolism and derangements

PRETEIaIR KN associatad With these, KH

Describe the major types of hasmogiabin
and Its denvabives found in the body and
their physiclogicaly pathological relevance,
KH

Shared Session At the end of the session the student must be abie 4]
Objactives a.  DBescribe the structure of hemoglobin
b Enumerate the steps in the synthesis of herru:lgln_bln
£. Enumerate the stops m the broskdoven af
hemogiobin
d.  Descrbe the funchons of hemogloban
2. Describe the process of oxygen carrying by
hemagiobin
Enumerate the major variants of hemoglobin
Desoribe the alteration sean in the major varanls of
hamuoglobin
Bescribe the struchire funchion relationzhip of
hemoglobin varlants
i, Describe the steps in the metabolism of hemoglobin
J- Describe the changes In function canseguent to
; abnormalities in hempgiobin structure
R Describe the changes n functlon consequant ta
atnormalities in hemoglobin function

Purple: Physialogy
Green. Biochemistny
Brawn: Pathalogy

Principle : Sharing

Fig 9.4 A new shared session is created merging the objectives from both subjects by
removing redundancy
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AITO - Anemia

Phase 1
Compelancies

Shared Session
Chjectives

Phase 2
Compeatencies

Step 5. I needed identify compantencies from ather phases for verlical Intagration

Physiology _ Biochemistry
Drescribe and discuss the synthesis and Describe the functions.of haem in the
functions of Haemoglobin and explain its bady ana describe the processes inyolved

breakdown, Descnbe vananis of
hasmaghabin KH

i its: metabolism and derangements
ASFOCIRtRD With thess. KH

escribe the major types of haamoglebin
and its dervatives found in the body and
thair physiotegical/ pathological relevance.
i

At the end of the sassion the student must be able

.
b.
[

: 8
=1

F o

by

Describe the structure of hemoglobin

Enumerate tha staps in the synthesis of hemoglobin
Enumerate the stops in the breakdawn of
hemoglebin

Demcribe the functions of hemoglobin

Describe the process of oxygen carrying by
harrglobin

Enumerate the major vanants of hemoglobin
Demcribe the alteration sden i the major variants of
hemaoglobin

Describe the structure funchion relativnship of
hemoogiokin variants:

Describe thé steps in the metabolism oF hemoglobin
Descrive the changes in function eonsaquint to
atmormalities in hemoglabin structum

Bescribe the changes in function conseguent to
abnarmalities in hemoglobin function

Pathology Purple: Physialogy
Deafine and classify hemolytc ansmia Green: Biochamistry
Describe the pathogenals and dinical featuras and hematoiogic indices of Brown: Pathology

hematytic-anemia
Drescribe thi gathogonesis features, hematalogle Indliees and peripheral bood N
picturs of slekle cell anemia and thallasermiz Principle : Nesting

Fig 9.5 If desired, subjects from other phases are reviewed for competencies that will
enhance the value of the learning session - in this instance a few competencies from
pathology are brought into phase | to enhance the value of learning in the shared

session.
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AITO - Anemia

Phass 1
Compatencies

Shared Session
Objectives

Phase 2

Step 6. ldentify suitable objectives that will enhance leaming in the session

Physiology

[escribe and discuss the gynthesis and
functions of Haemoglobin amd explaim its
breakdawn, Describe varianns af
haamaghobin KH

Biochemistry

Describe the functlans of haem in the
body and describe the processes invatved
in its metabolism and derangements
associated with these, KH

Describe the major Lypes of haemogiobin
and its derivatives found in the body and
thelr physiclogical/ pathological relevance,

KH

AL the end of the sesslon the student must be able to

a:
b
T

ik

M B

-

*

Describe the structure of hemoglobin

Enumerat= the steps in the synthesis of hemogiobin
‘Enumerate the staps in the breakdoven of
hempgiobin

Descrbe the funchions of hemoolabin

Describe the procass of exygen carrying by
hemaglabin

Enumerate the major varants of hemoglobin
Describe the alterativn sesn in the major vamants of
hemoglobin

Describe the structure function relatisnship af
hemaglobin variants )

Describe the cheps in the metabollsm of hemogiabin
Describe the changas In function consequant to
abrnormalities in hemogiobin structure

Describe the changes in function consegquent 1o
abnormalities in-hemogiobin function

Pathology

Define and classTy hamaolytic anemsa

Dedcife thi: pathogeneis and clinical features and nematohogle indices of

hemalytic anemia

Dascribe the pathogenesls features, nematologic Indices and peripheral hinosd

picture of sickle cell anemia and thallasemia

At the end of the session the student
must be akle to ) '
Degcribe the clinical features of
aickie cell anemia
k. DPescribe the hematologic indices
seen in sickle cell anermia
c.  Describe the perdpheral blood
picture In sickle cell anemia

Purple: Physialksgy
Graan: Biochamistry
Brown; Pathology

Principle : Nesting

Fig 9.6 Objectives from the pathology (brown) competencies are listed

AITO - Anemia

Fhaze 1
Competencies

Shared - nested
SeEsI0oN
Objectives

Physioclogy

Describe and discuss the synthesls and
fupctions of Hasmoglobin and axplain its
Breakdown. Describe varkants of
nhaameglahin KH

Stop T Nest tha other phase objectives ino this sassion

Biochemistry

Desrriba the functions of haem in the
hocty and descrils the processes invahod
in its motabolism and derangements
associabed with these. KH

Drescribe the malor Trpes of hasmogiabin
and ks derivatives found inthe body a8nd
thisr physioiogieal) pathelogicdl sslevan e,
KH

At the and. of the sesslon the student must ba able o

i o LA

e

Dascribm the clinical featuros of cickie ool anemia
Describe the strocture of hrmoglobin

Enumerata the ctaps In tha synthocis of hemoglabin
Enumarato the staps in tho broakdown of hemaoglobin
Dogcribg tha functinns of Remogiobin

Bescribe tha process of pxygon camrying by
nemoaglobin

Enumarate the major varants of hemaeglabin
Deacribe the alteration seon (n the major vardants of
hermoalobin

Dascribe the structure function relationship of
hemeglobin varlants

Deacribe the staps In e me@bolism ol emogiobin
Describe the changes in funoton conseguent (o
abnormalities In emogloin stroctune

Describe the changes in function conssguent to
atnormalities In bamogiaDin funcion

Describe the hematologes indices seen in sickle cell
anamia

Describe the peripheral biood picoure in sickle cell
anarnia

Furple: Phyeiology
Ommen: Biochamisiry
Brovwwn| Pathology

Principle : Nesting

Fig 9.7: Selected objectives are “nested” to the shared session
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AlTO - Anemia Step 8 Create a lgssan plan

Physiology Biochemistry
Phase 1 Describe and discuss the synthesis and Deserine Hhe functions of hesm in the
Competancias functions af Haemoglobin and explain ks body and describe the processes involved
kdovwn, Describe voriants of

In ks metabiism and de@ngements
assoceated with these, KH

Descrioe the majer types of haomaogiobin
and Its darivativas faund In the body and
thellr physiologicsl) psthological relevenoe.
KkH

haemaogiohin KH

-pested At the end of the sesslon the student must be able b
g%nzﬂn e [} De=cribe the clinical Features of sickle call anemia
5 4 b, De=cribe the structure of hemoglobin

Dhjectivas [ - Enumerats the steps in the synthasis of hemoglabin
. Ernumerate the staps in the braskdown of hemoglobom
-, Dexcribe the functiona of hemoghabin
F DPemcribe the process of oxygen carmying by

Nermagiobin

o Erurmerate the major vananks of hemoglobin

. Demcribe the allorabion sesn in the major variants of Create a lesson p|ar|
hemagichin — _

i Diescripe the structurs funcbion relstionship of based on the shared and
hemagiabin varianks nested elements

¥ Describe the steps in the metabaliam of hemoglobin
b, De=cribe the changes in function conseguent to
abrnarmaliities in homaglobin sructume
L De=cribe the changes in Function condeguent o
abmorrmalities in hemoglobin function
m. Describe the hematologic indices seen in sickle cell
anamis
. De=cribe the peripheral blood prcture m sickle oebl
anamia -4

Principle - Sharing and Mesting

Fig 9.8 A lesson plan is created for the integrated session

AITO - Anemia Slep 8 To add value and creale correlation use linkers
Physiology Biochemistry

Phass 1 Cescribié and discuss the synthesis and Dwescribe the functions aof haem in the

Compeatencias functions of Haemoglobin and explain its body and describe the processes invalved

I_‘;‘:’r:amm["‘:;m“ varlants of In its motabolism and dirangements
assnciated with these, KH
Describe the major bypes of haemogiabin
and its derlvatives found in the body and
their physidlagical/ pathological relevanca,

KH
———
Shared - nested At the énd of the session the student must be able to
Sassion a.  Describe the clinical features of dickie cell ansmia
G b, DRescribe the structure of hermoglobin If needed creale a paper
Objectives [ Enumerate the steps in the synthesis of hemoglobin case with presentation
. Enumerate the stsps in the braakdown of hemaglobin F
6  Doscribe the functans of havmalobin diagnosiic indices etc to
f.  Describe the process of dxygen corrying by ‘allow students to explore.
i it in a small group
[+ numerate the major varlants of hempglobin -
h.  Describe the alteration seen in the major varants of SES50M.
hamaoglobin e —
i. Describe the structure function relationship of
hemuoglobin varlants Thﬁ' case wlll a”ﬂw
J-  Describe the steps in the metabolism of hemogiabin students to correlate the
k. Describe the changes In function consequent to s
abnormabities in hermnoglobin structure Iﬁarr_ung better and
I Describe the changes in fubction conasguent ba PFDV'HE the necessary
annormalities in hemogiobin function relevance
M. Describe the hematologic indices seen inv sickie cell : )
ATErmiE
n.  Describe the penpheral blocd pictura in sickle cell
anamia oo

Purpie: Phiysiology
Greaen: Blocharmisiny
Brown: Pathology

Principle : Correlation

Fig 9.9 A paper case is often used as a linker to improve the relevance and allow
greater correlation
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Curricular Governance required to create and implement an Aligned and Integrated

Curriculum

Curriculum
committee forms
Topic® teams

Each Topic team is In charge
of a topic

Eg. Aremia block, Trausma
Dlock, CAD block

Each bio
Wi reg
wach pi "
sulbtjocts represented in the
Bloack

* -Aligned and Integrated Topic

-
=

v

Topic team reviews
competencies for the block
and assigns competencies 1o
phases

¥

For each phase the Topic
team develops learning
objectives and from these
learning and assessment
methods and sessions

v

Topic team liases with phase
CSC to create space in the
calendar.

A

Topic team provides
implementation support

Creating an aligned and integrated topic

Eg. Anemin blod, Traums block, CAD block

Competenoes aomss the phases are

revin e

Aot atkan 16 done with the Falliadng in
ming

ChRnicad correlates ang ragulrad bn saslier
primnes 1 proaie relesance 1o learremg
Basic stienos by reguired in later phases to
immpross Tecall and provide tha coiemific
bazis of manogement

Cijoctiies are derfvod from oo petencies
Learnirg sesziors are dedved by putting
the appropriate bunch of objectives
together

Learning sessions are assigned to
departments

The team also creates linkages - usually this
is a clinical case or a reading or discussion
that will hold together and anchor the
block

The phase teams will help the block team
to create space in the calendar for these
blocks. CC provides approval and oversight

The block team provides support to the
departments and phase teams

It identifies faculty and support needs
It provides student support as needed
It collects feed back about the block

The development of an aligned and integrated curriculum will require significant
collaboration from all stakeholders. In addition, curricular oversight will be required for

its smooth implementation.

1. The Dean as the head of the institution and also as the Chairman of the
Curriculum Committee will be responsible for the overall development,
implementation and oversight of the curriculum.

2. The Curriculum Committee as constituted in accordance with the directives of

the MCI will;

a. Develop a strategy for creating and implementing the curriculum and
providing oversight,

b. Decide if the alignment will be topic or organ system based,

c. Create a phase-wise Curriculum Subcommittee (PWCSC) to oversee
the creation and delivery of aligned and integrated curriculum,

d. Create and support topic teams which will develop objectives and
learning sessions for each topic across the phases,

e. Approve and release the annual timetable for each phase,
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f.

Liaise with the Medical Education Unit or Department for required faculty
support.

3. The Phase-wise Curricular Sub-committees (PWCSC) may be constituted with
heads of Departments or key faculty in each phase with adequate
representation from other phases and reporting to the Curriculum Committee.
The PWCSC should:

a.

Review competencies for each phase and convert them into learning
objectives,

Align the curriculum as much as possible and enlist help from other
phases in creating necessary vertical integration and links,

Reduce redundancy across the phase by integrating overlapping
teaching elements,

Develop learning and assessment methods for each phase,

Prepare the timetable for the phase and present it to the Curriculum
Committee for approval.

4. If needed, topic teams or Alignment and Integration (AIT) teams may be
created. These teams will have at least one member from each department
across phases and is responsible for delivery of the topics identified. The AIT
team will:

a.

b.

~0 oo

=@

Create learning and assessment sessions of the Aligned and Integrated
Topics (AlTo) identified across phases,

Represent the Aligned and Integrated Topic (AlTo) to the phase-wise
Curricular subcommittee and/or Curriculum Committee,

Review competencies and develop learning objectives for the topic,
Assign learning objectives to each phase and teaching session,
Develop learning and assessment methods for the AlTo,

Help faculty with delivering session appropriately and in a collaborative
manner across phases,

Collect feedback for the AlTo, and

. Provide student support.
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Further reading

Required Reading

1. Ronald M Harden, The integration ladder: a tool for curriculum planning and
evaluation, Medical Education 2000;34:551-557.

2. Alam Sher Malik & Rukhsana Hussain Malik, Universiti Teknologi MARA,
Malaysia Twelve tips for developing an integrated curriculum". Medical Teacher
2011; 33: 99-104.

3. David G. Brauer & Kiristi J. Ferguson 1, Washington University School of
Medicine, USA, University of lowa, USA; The integrated curriculum in medical
education: AMEE Guide No. 96.

4. Integration of basic and clinical sciences - AMEE 2008 Paul Bradley and Karen

Mattick, Peninsula  College of Medicine and Dentistry, UK,
https://amee.org/getattachment/Conferences/AMEE-Past-Conferences/AMEE-
Conference-2008/Introduction-to-Medical-Education-Bradley-Mattick.pdf.

Additional reading

1. Gustavo A. Quintero, John Vergel, Martha Arredondo, Maria-Cristina Ariza,
Paula Gomez & Ana-Maria Pinzon-Barrios, Integrated Medical Curriculum:
Advantages and Disadvantages. Journal of Medical Education and Curriculum
Development 2016; J Med Educ Curric Dev 3:518920 (online).
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Appendix 1

Examples of aligned and integrated topics (indicative)

Anemia

Jaundice

Diabetes

Thyroid Diseases
Nutrition

Febrile Iliness
Tuberculosis

Malaria

Diarrhoea

Ischemic Heart Disease
Polycystic Ovarian Syndrome
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Appendix 2

Understanding the competencies table

aciures, Small
roup discuUss

Mumber of

1 = a3 4 -] -5 7 B o 1a
Suggesied Suggested
Mo, Compelenclies Domain KJ'KI;:'SHF Core Teaching Assessmeni l;: oy E "::;:?‘I:m lﬂm“ﬁ
Laarning method method ¥ i aia

_Phwtﬂlﬂ-:y | | |
Summany
Hama of Toplo: Ganaral Physiology
Mumber of competencios: [(08)

procedures that require cartification: Mil

e

ochamist

Thesss
disaases that includes

tha avolutid
patierr of

sy rmplons,
Tactors, exp

m oand

ik
oELIre

;v trovel
rigue pumber of the
carrpiiancy

First two alphabets
reprasant the subject
|=ee list}

Mumber foltawing
alphabet refllects topic
Numbear following
period is & running
numiber

Deseription of
campatancy

throwugh ocdupation

ldentifies the
domain

or domains
adddressed

K - Enowledge

5 - Skl

A Artitsde

€ - Communication

A

bed aldb clinic,
P

Identilies the

A glhggssted [@ATAING
Identiflas i the method.
Fampatdncy. | DOAP -

:.‘;?,rfhn;_ ¥ Demanstrate (by

student] hearve
Mozt Perform

Ineflcates Core

identifies the level of

COm pelancy requirad basad
an the miller's pyramid

K - Knows

EH- Knows How

5 - Skill

SH - Show Howe

P - Perform independently

F Y

]
ansescment

no of Limes a skijl
needs to be dong
indepandantly te

Identifias tha
suggosted

Ansessrment rmethod

be certified for

“roeperHenT

parformance
Rarely used in UG

'y

S
PacH

Linity
cine

Subject{s) In the
same phase with
which the
competency can be
horzontally
Integrated oo

Skil asessment -
Clinlcs, Skills laky,
Practicals atc

Subject[s) in other £
phases with which aligned to allow a
the competency canMore wholesorme
b verticalty understanding
integrated to
increass releyvance
ar improve basic
wunderstanding
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Appendix 3

How to choose competencies from different subjects in various phases
for a given topic

(illustrative example)

Competencies for the topic anemia from various phases from the competency booklet volumes 1-3

Ye | No. | Competencies* No | Competencies*
ar
1 Physiology Biochemistry
PY2 | Describe the composition and
.1 | functions of blood components
PY2 | Discuss the origin, forms, | Bl | Describe and discuss functions of proteins
.2 | variations and functions of plasma | 5. | and structure-function relationships in
proteins 2 |relevant areas eg, hemoglobin and
selected hemoglobinopathies
PY2 | Describe and discuss the | Bl | Describe the functions of haem in the
.3 |synthesis and functions of | 6. | body and describe the processes involved
Haemoglobin and explain its| 11 |in its metabolism and describe porphyrin
breakdown. Describe variants of metabolism.
haemoglobin
PY2 | Describe RBC formation | Bl | Describe the major types of haemoglobin
.4 | (erythropoiesis & its regulation) | 6. | and its derivatives found in the body and
and its functions 12 | their physiological/ pathological
relevance.
Competencies*
2 Pathology Pharmacology Microbiology
PAl | Describe hematopoiesis and | P | Describe drugs used in hematological List the common microbial agents
3.1 | extramedullary hematopoiesis H | disorders and discuss mechanism/s of causing anemia. Describe the
1. |action, types, doses, side effects, morphology, mode of infection and
35 | indications and contraindications, like 1. discuss the pathogenesis, clinical course,
Drugs used in anemias diagnosis and prevention and treatment
2. Colony Stimulating factors of the common microbial agents causing
Anemia.
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PA1 | Describe the role of
3.2 | anticoagulants in hematology
PA1l | Define and classify anemia
3.3
PAl | Enumerate and describe the
3.4 | investigation of anemia
3 Medicine Pediatrics
IM9. | define describe and classify | PE | Discuss the RDA, dietary sources of Iron
1 anemia based on red blood cell | 13 | and their role in health and disease
size and reticulocyte count 1
IM9. | describe  and  discuss the | PE Describe the causes, diagnosis and
2 | morphological characteristics | 13 management of Fe deficiency
aetiology and prevalence of each | .2
of the causes of anemia
IM9. | describe and discuss the genetic | PE Identify the clinical features of dietary
4 | basis of some forms of anemia 13 | deficiency of Iron and make a diagnosis
.3
IM9. | elicit document and present a| PE Interpret hemogram and Iron Panel
5 | medical history that includes| 13
symptoms, risk factors including | .4
Gl bleeding, prior history,
medications, menstrual history,
and family history
*

List of competencies only representative, not complete.
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B9 am

10 am

10 - 11

11-12.00

23 pm

3-4 pm

groups .
Principles of Blood
transfusion and
banking PY 2.1 2.I
PY 1.9 Formative
Anessment Reflective
EXETCIE

Appendix 4

Day 3

Limber Part A of case 1
addresses PY 1.1 PY 2.2
PY 2.% small group
ancumion « Farmative
ASTETETNL

Erythropotests - Linkesr
part @

PY 1.5 Describe REC
formation

(erythroposesis & its
regulationy and its

functions

PA 13,1 Describe
mmm'rm
hematopolesis

Role of lron and
Vit ABIZ in

Erythropoiesis

Pk 14,1 Describe
iron metabolism
PA 15,1 Describe
the

tive wtiology and
pachogenests of B12
deficiency

El,llﬁmu‘

RBC count and
interpret normal
Group B PYZ.11
Estimate Hb, RBL
indices and

P 13,4 Enumerate
the

narmal biood

Sample time table with AIT

Day 5

FYZSPAY4A.1I PA IS
w-lu.:'
factors regulating

Day &

Y23 816118

.12 Assigrument 2
on

e

Day 7

Pa 133 Define

Dar 8
Writtan

13
PY 2.5 PA
13.3

Lamcosr Pare
Sof case 1
addresses
PYr23%, 81
612 ,PY
19 PA
12.3 small
greup
dncumion
.
Formative
BILESETHEY
£

Seall

AL LT
EPY 2.9,
PY 2.11,
PY 2.1, PA
13.4 FY
.12

Feedback-
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