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shall be able to use in their day- to- day work, which shall 
ultimately help benefit patient care and the society at large.

Keywords  Competency based medical education · 
curriculum · biochemistry · undergraduate Indian Medical 
Graduate

Context that Necessitates the Review

The “traditional” undergraduate medical curriculum in India 
had remained discipline-based education, teacher centered, 
with a focus on knowledge acquisition and single time, sum-
mative assessments. The system relied heavily on didactic 
lectures. Assessments were also largely based on recall of 
factual information and honing of skills which were becom-
ing redundant, especially in the subject of Biochemistry.

Constituted by an act of Parliament, known as the 
National Medical Commission Act, 2019, the National 
Medical Commission (NMC), came into force by a gazette 
notification dated September 24, 2020. The NMC placed 
“Minimum requirements for annual MBBS admissions reg-
ulations, 2020,” in the public domain on October 28, 2020.
[1] The main aim of the NMC is to improve access to qual-
ity and affordable medical care; ensure the availability of 
adequate and high-quality medical professionals in all parts 
of the country.[2].

“Competency Based Undergraduate Curriculum for the 
Indian Medical Graduate” was launched for the 2019 admis-
sion batch of MBBS students. This document highlights the 
required competencies and the appropriate teaching-learn-
ing activities.[3].

Competency-Based Medical Education (CBME) is an 
outcome-based strategy that integrates knowledge, skills, 
attitudes, and ethics into observable and measurable com-
petencies.[4] Faculty development was envisaged as a 
key determinant for the successful implementation of the 
CBMC. Training of medical teachers through the basic and 
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advanced course workshops via the curriculum implemen-
tation support program (CISP), contributed to the capacity 
building of the faculty.[5].

The expertise of local healthcare faculty to guide mean-
ingful standardization and meet the local needs of educa-
tional programs should be inculcated. As a guideline, the 
five core components of CBME should serve to ensure and 
maintain the fidelity of the original design of outcomes-
based education during the implementation of the Biochem-
istry curriculum, along with the review the new curriculum 
against Harden’s conceptualization of various components 
of the curriculum.[6, 7].

The goal of CBME is to produce an Indian Medical 
Graduate (IMG) who is envisaged as a doctor fulfilling the 
roles of clinician, leader, communicator, professional and 
lifelong learner.[3] Biochemistry enjoys an enviable posi-
tion in the medical curriculum. Biochemistry explains the 
molecular basis of diseases. A lot of medicine is based on 
Biochemistry and a total of 250 h of Biochemistry teaching 
are advocated in the curriculum.[8] How the curriculum of 
biochemistry shall influence the achievement of the overall 
goals of the IMG curriculum at national and individual lev-
els remains to be seen.

The initial authors of the curriculum of Biochemistry had 
mostly listed the content and traditional teaching of Bio-
chemistry into outcome competencies. While this is a step 
forward, one of the advantages of CBME where curricular 
outcomes are in alignment with job roles and making them 
“job ready” is not made clear. One of the risks is a lot of 
cognitive overload and a burden on the students. Hence, we 
aimed to do this alignment so that essential elements are not 
missed and at the same time some relatively ‘not directly 
contributing to job roles’ is got rid of, thereby, reducing the 
cognitive burden on the students. In the traditional curricu-
lum, this was increasing with no “shedding” of obsolete or 
unrelated facts.

Table 1 showcases the competencies for the goals of IMG 
and the role of Biochemists to help fulfil them as envisioned 
by the authors. There are 35 competencies defined for these 
five roles. The teaching-learning strategies elaborated in the 
table for Biochemists should be implemented with the spirit 
in which it is stated, keeping in mind the five roles of the 
IMG, ensuring that the modules developed have reference 
to them.[9]

It is evident here that the ECE, AETCOM and small 
group teaching methods shall help instil a foundation for the 
complete execution of the 5 roles of the IMG.

	● *Clarifications regarding the role of biochemists --- at 
phase 1 biochemists should refrain from expecting the 
students to diagnose disease, ability to do differential 
diagnoses or know the normal values of biochemical test 

parameters. Integration is the need of the hour and the 
complexities of the disease with inputs from Biochem-
istry should be pursued at the phase 3 levels. The main 
role in phase 1 is the introduction of the normal and a 
clear cut early clinical exposure with no references to 
complex diseases.[6, 10–13].

	● Dongre and Chacko have examined the new compe-
tency-based undergraduate curriculum document in 
community medicine using established frameworks and 
criteria to identify possible gaps in content and align-
ment.[14] The paper suggests that it can be used by 
other disciplines to work out the gaps. Therefore, we 
shall now review the components of the new curriculum 
against Harden’s conceptualization of various compo-
nents of the curriculum.[7].

Individual Components of Undergraduate 
Curriculum w.r.t. Biochemistry

Harden suggested that the curriculum should contain the 
following components – learning outcomes, content, edu-
cational strategies, learning opportunities, assessment, and 
educational environment.[7] Curriculum development is a 
dynamic process. Any changes made in any of the compo-
nents shall elicit changes in the other components as well.

Stated Learning Outcomes

The National Medical Commission UG curriculum docu-
ment encompasses a wide range of contents from teaching, 
learning, assessment and integration. The teaching-learning 
methods recommended in Biochemistry have 11 topics 
with 89 competencies. Each medical college / University 
was encouraged to write their specific learning objectives 
(SLOs) to be derived from the listed outcome competencies 
and our university has come up with as many as 295 SLOs 
in biochemistry.

Keeping in mind the job roles of IMG and the excep-
tion to practice Evidence-Based Medicine, the application 
of knowledge of Biochemistry (higher cognitive domains of 
Bloom’s Taxonomy) is expected by the product of the grad-
uate curriculum and hence the need for a listing of higher 
cognitive domain outcomes. However, in the existing cur-
riculum document review, it is observed that 89 outcome 
competencies are at a lower order of Bloom’s Taxonomy 
(34 describe, 8 explain, 17 discuss, 1 define, 2 enumerate, 
11 demonstrate, 4 observe, 1 differentiate, 1 outline, 1 per-
form, 1 identify, 3 calculate and 5 interpret) and this has 
led individual institutions that followed the CISP process 
guidelines to the formulation of lower end SLOs as well.
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Apart from knowledge, the curriculum embraces other 
components as well such as skills, attitudes and communica-
tion. Of the 89 outcome competencies in Biochemistry, only 
11 are ‘skills’, and the rest are all related to the knowledge 

domain. This needs to be rectified as there are many compe-
tencies in Biochemistry where attitude and communication 
need to be included and specified. The core competencies 
required of a medical graduate are predetermined in the 

Table 1  Relationship between the competencies for the roles of IMG and the role of Biochemists
Role Description Competency with a role for Biochemists* How Biochemistry can help 

achieve this
Clinician Who understands 

and provides pre-
ventive, promotive, 
curative, palliative 
and holistic care 
with compassion

3.1.1 Demonstrate knowledge of normal human structure, function and 
development from a molecular, cellular, biologic, clinical, behavioural 
and social perspective.
3.1.2. Demonstrate knowledge of abnormal human structure, function 
and development from a molecular, cellular, biological, clinical, behav-
ioural and social perspective.
3.1.6. Demonstrate ability to elicit and record from the patient, and other 
relevant sources including relatives and caregivers, a history that is con-
textual to gender, age, vulnerability, social and economic status, patient 
preferences, beliefs and values.
3.1.11 Demonstrate ability to choose the appropriate diagnostic tests and 
interpret these tests based on scientific validity, cost-effectiveness and 
clinical context
3.1.15 Demonstrate familiarity with basic, clinical and translational 
research as it applies to the care of the patient.

As per SLOs of each 
competency
Early Clinical Exposure 
(ECE), case-based teaching, 
Attitude Ethics & Commu-
nication (AETCOM)
ECE, case-based learning
Skills lab and hands-on lab 
setting, economics, AET-
COM, ECE cases should 
emphasize the costs of tests 
and their utility concerning 
affordability.
Electives, short term 
research project

Leader and 
member of the 
health care team

Ability to take 
everyone along 
to deliver the 
outcome in a 
time-bound manner 
more efficiently 
and effectively 
with capabili-
ties to collect, 
analyze, synthe-
size, and commu-
nicate health data 
appropriately

3.2.1 Work effectively and appropriately with colleagues in an inter-pro-
fessional health care team respecting the diversity of roles, responsibili-
ties and competencies of other professionals.
3.2.2 Recognize and function effectively, responsibly and appropriately 
as a healthcare team leader in primary and secondary healthcare settings.
3.2.6 Recognize and advocate health promotion, disease prevention and 
healthcare quality improvement through prevention and early recogni-
tion: in (a) lifestyle diseases and (b) cancer, in collaboration with other 
members of the health care team.

Importance of teamwork 
in lab
Community lab, rural 
set-up, point of care testing 
devices, socio-economic 
status, demography.
Basic biochemical prin-
ciples are to be reiterated in 
phase 3. Nutritional aspects 
and molecular biology

Communicator With patients, their 
families, col-
leagues, commu-
nity and political 
leaders to influence 
by providing 
evidence-based 
interventions

3.3.1 Demonstrate ability to communicate adequately, sensitively, 
effectively and respectfully with patients in a language that the patient 
understands and in a manner that will improve patient satisfaction and 
health care outcomes.
3.3.2 Demonstrate ability to establish professional relationships with 
patients and families that are positive, understanding, humane, ethical, 
empathetic, and trustworthy.
3.3.3 Demonstrate ability to communicate with patients in a manner 
respectful of patients’ preferences, values, prior experience, beliefs, 
confidentiality and privacy.

Foundation course
Role plays, ECE, AET-
COM. Communication 
skills
Cultural diversity and 
inclusivity. Case-based 
learning, ECE

Lifelong learner With a commitment 
to the continuous 
improvement of 
skills and knowl-
edge as per the 
change in medical 
technologies and 
epidemiological 
shift

3.4.1. Demonstrate ability to perform an objective self-assessment of 
knowledge and skills, continue learning, refine existing skills and acquire 
new skills.
3.4.4. Demonstrate ability to search (including through electronic 
means), critically evaluate the medical literature and apply the informa-
tion in the care of the patient.
3.4.5. Be able to identify and select an appropriate career pathway that is 
professionally rewarding and personally fulfilling.

Self Directed Learning 
(SDL), ECE
SDL, Electives
End of Practical Reflections 
& Reflective writing & 
logbooks to appreciate the 
importance of Biochemistry 
as a career; Offer Electives

Professional Who is commit-
ted to excellence, 
ethical, responsive 
and accountable 
to patients, the 
community, and the 
profession

3.5.1. Practice selflessness, integrity, responsibility, accountability and 
respect.
3.5.2. Respect and maintain professional boundaries between patients, col-
leagues and society

Foundation course, ECE, 
AETCOM
Foundation course, ECE, 
AETCOM
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placed as core and only 1 competency—‘ describe protein 
targeting & sorting along with its associated disorders’ is 
designated as non-core.

A review is carried out involving six heads 
ie.learning outcomes, course content,educational 
strategy,educational environment,learning opportunities 
and experience,assessment. These components of the cur-
riculum are discussed.

Course Content

Knowledge, skills and attitude have to be defined as part of 
the content. Though the knowledge and skills components 
find a place in the curriculum, attitude and communica-
tion are missing. The extent of Biochemistry to be taught 
to undergraduate medical students has been a focal point in 
medical curriculum development. Strengths and weaknesses curriculum. Surprisingly, the entire curriculum has been 

Table 2  Guiding principles to support the implementation of CBME Biochemistry tied to characteristics of CBME as identified by Frank et 
al.s’[37] Competency-based medical education: theory to practice, Holmboe et al. s’[39] A call to action, and Van Melle et al.s’[40] A core com-
ponents framework. (2019). (Modified from Table 1[6].)
Guiding Principles for the implementation of CBME 
Biochemistry

Characteristics of 
CBME per Frank et 
al. [37]

Characteristics of CBME per 
Holmboe et al. [38, 39]

Characteristics of 
CBME per Van 
Melle et al[40]

1. Core competencies in Biochemistry were identified. Institu-
tions worked on specific learning objectives. (NMC docu-
ments). 11 domains with 89 competencies in Biochemistry 
specified. Need to correlate with the roles of IMG.

Identify the abilities 
needed by graduates
A focus on curricular 
outcomes.

Outcomes in the form of pre-
defined competencies.

Clear articula-
tion of outcome 
competencies.

2. Teaching should be aligned to the outcomes and to the 
stages. Biochemistry is in the pre-clinical phase, learning 
sequences in a horizontal and vertical integrated manner. The 
curriculum continues to be knowledge-based unless motivated 
faculty help to raise the bar.

An emphasis on 
abilities (a hierarchy 
of competencies 
as the organizing 
principle of curricula). 
Emphasis on skills 
and attitude

Competencies are aligned with 
the roles graduates will play. Pre-
defined competencies are derived 
from the needs of patients, 
learners, and institutions and are 
organized into a coherent guiding 
framework

Progressive 
sequencing 
of competen-
cies and their 
developmental 
markers

3. Expectations of performance criteria have to be set (mile-
stones), use of entrustable professional activities (EPAs) is 
recommended, though not in place still.

A de-emphasis of 
time-based training.

Time is a resource for learn-
ing, not the basis of progression 
of competence (e.g. time spent 
on a ward is not the marker of 
achievement).
Learning is tailored in some man-
ner to each learner’s progression.

Competency-
Focused 
instruction.

4. Learner centeredness is emphasized with the honing of self-
directed learning, and interactive teaching-learning methods. 
Faculty and student training for successful implementation. 
Skills training in relevant biochemistry competencies.

The promotion of 
learner-centredness
Select educational 
activities, experiences, 
and instructional 
methods.

Teaching and learning experi-
ences are sequenced to facilitate 
an explicitly defined progression 
of ability in stages.

Tailored learning 
experiences

5. Introduction of case-based questions, clinical vignette-based 
MCQs. Modified essay questions,
Objective Structured Practical Examination (OSPE).
Programmatic Assessment is associated with partnerships 
between the learner and the assessor based on the sharing of 
formative, coaching feedback that allows the learner to gauge 
their progress toward competence

Select assessment 
tools to measure 
progress along with 
the milestones.

Numerous direct observations and 
focused feedback contribute to 
effective learner development of 
expertise.
Assessment is planned, system-
atic, systemic, and integrative.

Programmatic 
Assessment

Each department to undertake an evaluation of the program w.r.t. 
their institution.

Design and outcomes 
evaluation of the 
program

Fig. 1  Curriculum components according to Harden.[7]
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of a diagnosis, exclusion of a diagnosis, prognosis, determi-
nation of individualized therapy, and assessment of disease 
progression or response to therapy. They should understand 
the differences in interpretation that these settings require 
and that laboratory tests must be interpreted in conjunction 
with the entire clinical presentation. They should be able to 
order not only all of the tests necessary in a particular clini-
cal setting but also only the tests that are medically useful 
for their patients’. This calls for additions in the curriculum 
to highlight these aspects or to include some parts as elec-
tives.[22] This shall be discussed later on in detail in this 
paper.

Educational Strategies

The Fundamental Teaching Activities (FTA) Framework 
describes activities that can be undertaken by teachers in 
competency-based medical education programs. It describes 
a Clinical Preceptor domain which is divided into two sepa-
rate tasks. The Clinical Coach is needed to carry out day to 
day teaching activities with the introduction of clinical rea-
soning, appropriate feedback and assessment. The role of the 
Competency Coach is to develop learning plans and guide 
the overall professional development of the learner. Another 
domain, Teachers Outside the Clinical Setting, encompasses 
teaching-learning strategies and encourages the teacher to 
work on before, during and after the teaching session. The 
sessions can be related to small groups, large groups, online 
or hybrid ones. As the CBME gets implemented, the frame-
work also highlights the role of the teacher in curriculum 
development, administration and faculty development. The 
Educational Leader, Programmer and Administrator are the 
roles that are defined. Teachers may be engaged in one of 
these tasks only, or maybe active in both.[23] The full FTA 
Framework is available online at www.cfpc.ca/FTA and is 
worth a study to implement as day-to-day strategies by all 
disciplines.[23].

CBME is learner-centred and encourages self-directed 
learning. There are 20  h of self-directed learning in Bio-
chemistry that have to be incorporated into the timetable. 
Lecture, small group teaching, practicals and demonstrate, 
observe, assess and perform (DOAP) are the only teaching-
learning strategies indicated. The lectures should not exceed 
1/3 of the total schedule. Learner-centred modalities such 
as flipped classroom, case-based teaching, jigsaw, role-
plays etc. can be added. A coordinated approach with mul-
tiple teaching tools such as Group-Based Learning (GBL), 
Video-Based Learning (VBL), and Case-Based Learning 
(CBL) are good methods for effectively teaching biochem-
istry.[9].

in the traditional practical curriculum have been identified 
to develop strategies to improve the curriculum. There have 
been studies that critically appraise, and have made sugges-
tions for modifications and implementation of the labora-
tory-based curriculum for undergraduates. [15–17]

Khromova and Gray have stated that the doctors do need 
to understand the relevance of clinical biochemistry tests, 
which would help them with patient care.[18] The study has 
suggested that an online tutorial could be a useful adjunct 
to clinical biochemistry teaching. This seems to be more 
relevant in the present trying times of dealing with the pan-
demic.[19, 20].

The organization of the content is discipline-based. Most 
of the content remains the same as per the traditional curric-
ulum. In order to execute the content in the spirit in which it 
is intended, faculty development workshops, including the 
faculty of the disciplines of the integration modules could 
perhaps help. The skills list in the Biochemistry curriculum 
are lop-sided. The last competency (BI 11) in the curricu-
lum is dedicated to Biochemistry laboratory tests. There are 
24 competencies and 11 skills specified—9 to be performed 
and 2 are ‘shows how’. Of these skills, 5 are certifiable skills 
and all have to be practised once! Also, there is a surprise 
addition of ‘observe the estimation of SGOT and SGPT’ as 
competency 2.2 under the topic of enzymes. The domain 
is knowledge, the level is ‘knows’ and the assessment sug-
gested is ‘viva voce’! An analysis of the content has revealed 
the following discrepancies which could be sorted out in the 
next curriculum revision.

	● BI 3.2 and BI 3.3 are repeated. BI 3.5 is to be shifted 
after BI 3.7.

	● Interchange competencies BI 4.3 and BI 4.4. BI 4.5 and 
BI 4.7 are repeated.

	● BI 6.9 and BI 6.10 can be merged.
	● BI 7.5 – BI 7.7 are not molecular biology topics. These 

topics could be included in topic 6.
	● BI 11.3, 11.4 and 11.20 can be clubbed.
	● BI 11.7, 11.8 and 11.22 can be clubbed.
	● BI 11.21 only urea to be included as the other param-

eters are repeats.

BI 11.4 states ‘perform urine analysis to estimate and deter-
mine normal and abnormal constituents’ and are a certifiable 
skill whereas BI 11.21 states ‘Identify abnormal constitu-
ents in urine, interpret the findings and correlate these with 
pathological states’, which is also a certifiable skill. This 
needs rectification. The addition of several procedural skills 
in Biochemistry is undesirable, as the IMG is never going 
to perform them.[21] ‘Students should know that laboratory 
tests can be used for multiple clinical purposes: screening, 
risk assessment, the establishment of a diagnosis, support 
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The foundation course, to be introduced in the first 
month of phase 1 is meant to familiarise the students with 
the teaching program, communication skills, time man-
agement, enhancement of language and computer skills, 
national programs, stress management, field visits, as well 
as sports and extracurricular activities. The three depart-
ments of Anatomy, Physiology and Biochemistry plan the 
related activities.

Early clinical exposure, a step to rationally linking the 
theory of basic science to clinical practice, is a teaching and 
learning methodology that emphasizes the exposure of med-
ical students to patients in classroom, hospital or community 
settings. In the classroom setting, patients can be brought to 
the classroom or paper cases can be discussed. In the hos-
pital setting ward, clinic or laboratory visits are included. 
This is very important for the Biochemistry department. A 
case can be discussed in the ward in small groups and the 
same batch of students can be taken for a laboratory visit 
to showcase the generation of laboratory reports. The com-
munity setting may include a primary health centre or com-
munity visits. An overview of the society and understanding 
of the health needs of a given population can be introduced 
along with the use of point of care devices (glucometer), 
other simple qualitative tests (glucose, protein) can be dis-
cussed here.30  h are allocated for Biochemistry, 18  h for 
basic sciences and 12  h for clinical modules. So, 6 basic 
science modules and 4 clinical modules have to be planned. 
Assessment is also ingrained in this module and humanities, 
ethics, and communication skills have to be intertwined in 
the case.

These are the modules that will be covered in the First 
MBBS as part of the AETCOM.

Module 1.1: What does it mean to be a doctor? No assess-
ment is advocated.

Module 1.2: What does it mean to be a patient? Internal 
assessment—participation in group discussion. Final exam-
ination ---Short answer questions (SAQs) may be asked.

Module 1.3: The doctor-patient relationship. Internal 
assessment – critique of case discussions and final exami-
nation—SAQs on rights and responsibilities of patients, 
boundaries of the doctor-patient relationship.

Module 1.4: The foundations of communication − 1. 
Internal assessment –case discussion. No question in 
the final examination except for empathy etc. in applied 
questions.

Module 1.5: The cadaver as our first teacher. Internal 
assessment –active participation. No assessment in the final 
examination.

All the modules will be a part of the internal assessment 
and 1 question or sub-question could be asked in the final 
examination related to communication in Biochemistry i.e. 
modules 1.3 and 1.4. invariably, modules 1.1 and 1.2 are 

Suneja et al. mention the use of online resources adopted. 
E-learning tools were utilized to engage first-year under-
graduate students and satisfy a majority of aspects of 
Competency-Based Undergraduate Medical Curriculum/
Education (CBMC/E) in Biochemistry. [9] They incorpo-
rated the use of Microsoft Teams as a Learning Manage-
ment System (LMS) for teaching, learning, and assessment 
module in biochemistry. Though these strategies are illus-
trated to cope with the pandemic, these can be continued to 
be used in face-to-face situations.

Dongre and Chacko have suggested the inclusion of 
methods to facilitate the acquiring of competencies for 
teamwork, leadership and program management ---- com-
petencies to make the IMG job-ready to work in primary 
care settings which are also apt for biochemists in the labo-
ratory and will serve as a stepping stone for the later years.
[14].

Alignment of topics in the same phase (horizontal) and 
integration of topics from different phases (vertical) are 
identified. For Biochemistry, horizontal integration is advo-
cated for 13 topics in Physiology, 3 topics in Anatomy and 3 
topics in both Physiology and Anatomy. Vertical integration 
includes 20 topics in Pathology, 45 in General medicine, 8 
in Paediatrics, 1 in Microbiology, 3 in General Surgery, 1 in 
Community Medicine and 3 in Obstetrics and Gynaecology 
leading to a total of 81 topics. Care has to be taken while 
devising the timetable to incorporate these strategies. Con-
sultations with the various departments should be enough to 
take the topic forward in most cases. The physical presence 
of each department faculty member may not be possible 
always.

The departments can decide to formulate “linker cases” 
with the concerned department. E.g. A case of iron defi-
ciency anaemia can be introduced by Physiology when 
they teach the topic of different types of anaemias. Then 
Biochemistry the serum iron values, iron-binding capacity 
and serum ferritin can be added along with the normal val-
ues. This same case can be built on later by the Pathology, 
Pharmacology, Community Medicine and General medicine 
departments.[24].

Learning Opportunities and Experiences

New curricular elements introduced, include the founda-
tion course (FC), early clinical exposure (ECE), attitudes, 
ethics and communication (AETCOM), self-directed learn-
ing (SDL), elective postings (EP), skill training, clinical 
clerkships, the pandemic module and the family adoption 
program. Incorporation of structured feedback, writing 
reflections and maintenance of logbooks are other notable 
features of the CBME.[1].
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concerns over its validity and reliability. Objective Struc-
tured Practical Examination (OSPE) addresses this problem 
as it includes objective testing through direct observation, 
assessment of knowledge, comprehension and skills.

Clinical case studies and assessments devised related to 
them, help remind students that what they are learning has 
relevance in the real world, and may help motivate students 
to pay more attention to the numerous facts faced in bio-
chemistry. [29, 30]

Traditional assessment methods of written theory and 
practical examinations should move into the setting of struc-
tured essays, deconstructed scenarios like OSCE or OSPE 
and workplace-based assessments (WPBA) such as the 
mini-CEX or direct observation procedural skills (DOPS) 
methods. Maintenance of logbooks which can be developed 
into portfolios, incorporating reflective thinking and narra-
tives is advocated. Needless to say, the faculty have to be 
trained not only to conduct the new assessment methods but 
also to give feedback and mentor the learners. Direct obser-
vation of students with appropriate feedback strategies to 
help improve the utility of competency-based assessment, 
along with multiple assessors, multiple tools and multiple 
assessments to improve the validity and reliability of com-
petency-based assessment have been suggested in the NMC 
module.

It is left to the departments to introduce the newer assess-
ment methods. This leaves the system wanting to be dedi-
cated, motivated stakeholders who understand the nuances 
of CBME and take it upon themselves to introduce, validate 
and evaluate the systems. Sharing best practices and col-
laboration with resource-rich and more experienced institu-
tions to address faculty development is in line. This leads 
us to discuss Harden’s sixth and final theme of the environ-
ment. [27, 31]

Educational Environment

An educational environment is composed of the physical 
environment as well as the emotional and intellectual cli-
mates. It refers to various physical sets, contexts, and values 
in which students receive an education. Therefore, student 
representation on the various committees is desirable. A 
teacher’s role to motivate the students to fulfil physiological 
needs – physical settings of the classrooms etc., to give a 
sense of a safe environment, belonging along with student 
support systems will go a long way to help carry the cur-
riculum forward. [32, 33]

The foundation course which will help to make the stu-
dents work in collaboration - the sports activities, the dis-
cussions on the national programmes, communication skills, 
professionalism, ethics and clinical skills will be the starting 

dealt with by Physiology, and 1.5 by Anatomy. Of course, 
this could differ with each college.

The AETCOM principles can be incorporated into the 
applied questions that are asked in theory. They should be 
also added to the practicals when case discussion and inter-
pretation of Biochemistry laboratory results ensue.

Two hours for the history of outbreaks, epidemics and 
pandemics, are dedicated to the pandemic module as part of 
the foundation course and are the responsibility of the pre-
clinical phase. Clinical skills laboratory establishment shall 
involve the departments of Biochemistry in Phase I and 
by departments of Pathology in Phase II for skills training 
such as phlebotomy, and quality management of biochemi-
cal parameters for biochemistry departments. Five families, 
from areas not covered by the public health centre, shall 
be introduced to each student in Phase 1. Though Commu-
nity Medicine will be involved, the pre-clinical phase shall 
incorporate into the timetable.

The electives module in basic sciences encourages stu-
dents to participate in the basic sciences laboratory or join 
ongoing research programs. Biochemistry departments 
with their rich material and programs available can play an 
important role. Applications to various scholarship funds 
can be made by the faculty.[25].

Assessment System

Assessment is without any doubt an essential element in 
every curriculum. There are two types of assessment prac-
tices advised in the CBC --- formative and summative. In 
the new CBME curriculum paradigm, the focus of assess-
ment has shifted from summative assessment to formative 
assessment to facilitate the acquisition of stated outcomes. 
Assessment methods that rely on the ability of the students 
to recall like essays, short notes, MCQs should give way to 
the newer ways of using a combination of various types of 
questions e.g. structured essays (Long Answer Questions - 
LAQ), Short Answers Questions (SAQ) and objective type 
questions (e.g. Multiple Choice Questions - MCQ). Marks 
for each part should be indicated separately. MCQs if used, 
should not have more than 20% weightage. The phase 1 
paper suggests that ECE assessment should be included sub-
ject wise, and this could be used as formative assessment. 
There should be at least one short question from AETCOM 
in each subject and one of the 3 tests in preclinical subjects 
should be prelim or pre-university examination.[26-28]

The competency-based undergraduate curriculum 
stresses objectivity, uniformity, validity and reliability of the 
assessment tools since assessment drives learning. Conven-
tional Practical Examination (CPE) in Biochemistry is sub-
jective and associated with examiner variability and raises 
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is necessary to establish goals and objectives specifically 
related to Biochemistry laboratory practicals and experi-
ment with optimal teaching and assessment methods. The 
aim is to sensitize the students at the pre-clinical phase 
about the optimal use of clinical laboratory diagnostics and 
therapeutics.[21].

Biochemistry educators need to help the students to 
connect knowledge of the biochemical reactions, cycles, 
regulations etc. to clinical medicine. Finally, they should 
be able to explain these principles to their colleagues and 
their patients and be ready to accommodate new scientific 
discoveries into their approach to patient care. [41] There 
is no doubt that the vertical integration of Biochemistry in 
Phases 2 and 3 as per the suggestions of the NMC shall help 
to consolidate the knowledge, skills and attitude towards the 
subject.

The optimal implementation of the CBME curriculum 
with a dedication that shall influence the growth of our 
students to become successful Indian Medical Graduates 
will be the turning point in the history of Indian CBME 
implementation.

Suggestions for a Way Forward

The appraisal of the new NMC undergraduate curriculum 
in Biochemistry has shown that the curriculum makes an 
attempt to move toward integration of course content and 
defined the competencies in more measurable terms. How-
ever, it falls short on many fronts and needs to be evaluated 
with more precision. The following table summarizes steps 
to be taken to help make the Biochemistry curriculum more 
robust by identifying and teaching to defined learning out-
comes, devising stepwise approaches to skill development 
and the use of programmatic assessment.

Table 3 attempts to summarize the changes that need to 
be introduced in the CBME Biochemistry curriculum.

There is no doubt that individual teachers shall impact 
educational change and it is these teachers that we need to 
inspire and encourage them to be the change agents [42]. As 
students enter medical school, the onus on the various stake-
holders to mould the mindset of the students is tremendous. 
These stakeholders, including those involved in Biochemis-
try, shall all play a pivotal role in building the professional 
identity of the students [43].

We also need to recognize that CBME involves princi-
ples and approaches that are dynamic and there will be a 
constant necessity to evaluate, and evolve in such a way that 
all the stakeholders benefit from this entire exercise ---we 
cannot forget our learners as well as our patients.

point in setting up the educational environment. That is why 
faculty attitude will help in making this happen. This will be 
coupled with the AETCOM and ECE modules. So, the onus 
lies with the 1 phase faculty and administration. Biochemis-
try faculty can play active roles in formulating the projects 
for the electives. Evaluating the educational environment 
with appropriate tools should be on the planning commit-
tee’s agenda. [34]

Further, factors that work within the educational envi-
ronment in medical colleges are a growing area of interest. 
The hidden curriculum is one such factor. Hidden curricu-
lum refers to the unwritten, unofficial, and often unintended 
lessons, values, and perspectives that students learn in 
school.[35] While the “formal” curriculum consists of the 
courses, lessons, and learning activities students participate 
in, as well as the knowledge and skills educators inten-
tionally teach to students, the hidden curriculum consists 
of the unspoken or implicit academic, social, and cultural 
messages that are communicated to students while they are 
in school. [35] Identification of the main components of a 
hidden curriculum could be of great help in maximizing its 
desirable values while decreasing its unfavourable results. 
[36, 37]

It is more than 2 years since the CBMC was rolled out in 
India. During this rollout and implementation of this, several 
challenges were encountered and the COVID-19 pandemic 
did not help matters. With the alignment of characteristics 
of CBME as per Frank et al[37], Holmboe et al[38, 39] and 
Van Melle et al[40], we propose some guiding principles to 
help support the implementation of CBME against all odds.

Learning experiences are effective learning process that 
could trigger the students to discover new things and learn 
from it. Skills which shall motivate the students to explore 
on new knowledge, trigger their curiosity and develop their 
critical thinking abilities are needed to be added to the Bio-
chemistry curriculum. Perhaps, well conducted early clini-
cal exposure sessions, involvement of Biochemistry in the 
family adoption programs and electives, where the practi-
cal aspects are discussed will improve expected learning 
outcomes.

Conclusion

There is a need to emphasise higher cognitive domain com-
petency together with the end of learning experience reflec-
tions to promote transformative learning and develop an 
in-depth knowledge of laboratory medicine principles for 
the IMG to be a practitioner of Evidence-Based Medicine. 
There is a variation in the ways that medical students learn 
the principles of biochemistry and relate them to medi-
cine. To ensure that important principles are addressed it 
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