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Course Code

PO1 Demonstrate comprehensive knowledge of clinical research methodologies, study design, biostatistics, and ethical principles to conduct high-quality research.
Knowledge

PO2 Apply national and international regulatory guidelines, ethical considerations, and Good Clinical Practice (GCP) standards in clinical trials and patient safety. Knowledge & skill, decision making

PO3 Develop, implement, and analyze clinical research studies using appropriate methodologies, statistical tools, and data interpretation techniques. Methodology & Analytical Skills

PO4
Exhibit leadership, teamwork, and effective communication skills in interdisciplinary clinical research settings for successful project management and 
collaboration.

Professional & Interpersonal Skills

PO5 Utilize critical thinking, innovation, and evidence-based approaches to address challenges in drug development, clinical trials, and healthcare advancements. Critical Thinking & Problem-Solving

Course Code

MCR 101 T History & Fundamentals of Clinical Research 
CO1 Explain the Evolution of Clinical Research
CO2 Demonstrate Understanding of Ethical and Regulatory Frameworks
CO3 Evaluate the Impact of Landmark Clinical Trials
CO4 Apply Principles of Good Clinical Practice (GCP)
CO5 Identify Key Figures in Clinical Research
CO6 Assess Societal and Ethical Challenges in Clinical Research
CO7 Understand Pharmacovigilance and Safety Monitoring

MCR 102 T Clinical Research Methodologies 
CO1 Explain the fundamental concepts, definitions, and applications of research.
CO2 Classify research types based on applications, objectives, and paradigms.
CO3 Describe and explain the eight-step research process.
CO4 Formulate a research problem, design, and proposal.
CO5 Demonstrate data collection methods, sampling techniques, and instrument construction.
CO6 Analyze literature to identify research gaps and synthesize findings.
CO7 Develop skills for structuring and writing research reports effectively.

MCR 103 T Pharmacology- I 
CO1 Explain the history, sources, drug development process, and principles of pharmacology.
CO2 Describe different routes of drug administration and the pharmacokinetics of drugs.
CO3 Explain drug interactions, mechanisms of action, and adverse drug reactions (ADRs).
CO4 Classify and explain the pharmacology of cholinergic, anticholinergic, adrenergic, and antiadrenergic drugs.
CO5 Explain the action and uses of skeletal muscle relaxants and local anesthetics.
CO6 Apply pharmacological concepts in clinical settings and drug therapy decision-making.

CC 001 T Research Methodology & Biostatistics (Core Course)
CO1 Explain the fundamentals of research methodology, including research design, data collection, and analysis.
CO2 Develop skills in presenting and critically analyzing research articles.
CO3 Demonstrate methods for presenting data effectively using tables, graphs, and charts.
CO4 Compute and interpret mean, median, mode, variance, and standard deviation.
CO5 Explain hypothesis testing concepts, including Chi-square tests, ANOVA, and non-parametric tests.
CO6 Utilize SPSS and other statistical tools for biostatistical analysis.

MCR 105 CP MCR Directed Clinical Education-I

CO1
Build a robust theoretical foundation, enabling students to understand healthare practices, disease management, and patient care, thereby empowering them to 
make informed decisions and adapt to evolving medical technologies.

CO 2
Emphasize hands-on training, ensuring proficiency in clinical procedures, diagnostic techniques, and the use of advanced medical equipment. This practical 
exposure will bridge the gap between theory and practice, enhancing students' confidence and competence in delivering quality patient care.

CO 3
Focus on developing professionalism, empathy, ethical conduct, teamwork, and communication skills—key traits for holistic patient care and effective 
collaboration in interdisciplinary healthcare teams.

CC 001 P Research Methodology & Biostatistics (Core Course)
CO1 Explain the fundamentals of research methodology, including research design, data collection, and analysis.
CO2 Develop skills in presenting and critically analyzing research articles.
CO3 Demonstrate methods for presenting data effectively using tables, graphs, and charts.
CO4 Compute and interpret mean, median, mode, variance, and standard deviation.
CO5 Explain hypothesis testing concepts, including Chi-square tests, ANOVA, and non-parametric tests.
CO6 Utilize SPSS and other statistical tools for biostatistical analysis.

DSE 001 T Ethics in Clinical Research
CO1 Explain the historical development of clinical research ethics, including key ethical guidelines 

CO2 Identify and analyze legal liabilities, investigator responsibilities, and compensation-related obligations in clinical research.
CO3 Describe the role of CIOMS, NIH, and ICMR guidelines in ethical clinical research.
CO4 Explain the function and significance of IRB/IEC/ERB in clinical trials.
CO5 Analyze the ethics review process and the importance of informed consent in clinical trials.
CO6 Evaluate the ethical and legal aspects of informed consent and patient information documentation.

DSE 002 T Different Systems of Medicine
CO1 Explain the origins, evolution, and significance of Ayurveda, Siddha, Unani, Yoga, Naturopathy, and Homeopathy.
CO2 Describe the fundamental principles of disease prevention and treatment in different systems of medicine.
CO3 Examine how traditional practices align with or differ from modern medical approaches.
CO4 Identify key medicinal plants used in different systems and their therapeutic applications.
CO5 Discuss recent advances in validating traditional medicine and US botanical drug development.
CO6 Assess how globalization has influenced Ayurveda and other traditional systems.

MCR 106 T Drug Analysis 
CO1 Explain the principles and types of analytical methods used in drug analysis.
CO2 Identify and describe various laboratory apparatus used in drug analysis.
CO3 Explain the theory, mathematical concepts, and principles behind IR absorption spectroscopy.
CO4 Analyze and interpret IR spectra for organic and inorganic compounds.
CO5 Explain the working of Single Beam and Double Beam spectrometers and their applications.
CO6 Evaluate the applications of IR spectroscopy in the qualitative and quantitative analysis of drugs.
CO7 Discuss advanced techniques such as ATR, Non-dispersive IR, and Polythermal Beam Deflection Spectroscopy.

MCR 107 T Clinical Research Guidelines I 
CO1 Explain the CDSCO guidelines for bioavailability & bioequivalence studies and their significance in clinical research.
CO2 Analyze the ethical principles from the World Medical Association's Declaration of Helsinki.
CO3 Interpret regulatory requirements for clinical trials in India as per Schedule Y.
CO4 Describe the principles of GCP and their role in ensuring ethical and high-quality clinical trials.
CO5 Compare international regulatory guidelines for BA/BE studies in veterinary and human medicine.
CO6 Examine the importance of clinical safety data management and periodic safety update reports.

SEMESTER II

Discipiline Specific Elective Theory

PROGRAM OUTCOME (POs)

Course Outcomes (COs)

SEMESTER I

M.Sc. Clinical Research  



MCR 108 T Pharmacology II 
CO1 Explain the mechanism of action, uses, and side effects of diuretics and antidiuretics.
CO2 Describe the pharmacology of drugs used for peptic ulcers, emetics, antiemetics, constipation, and diarrhea.
CO3 Classify and explain the mechanisms of action of beta-lactam antibiotics, tetracyclines, aminoglycosides, and chloramphenicol.
CO4 Understand the pharmacokinetics, pharmacodynamics, and clinical applications of anti-TB and antileprotic drugs.
CO5 Identify different antifungal and antiviral drugs and their applications in treating infections.
CO6 Explain the mode of action, resistance mechanisms, and therapeutic uses of drugs for malaria and urinary tract infections.

MCR 110 CP MCR Directed Clinical Education-II

CO1
Build a robust theoretical foundation, enabling students to understand healthcare practices, disease management, and patient care, thereby empowering them to 
make informed decisions and adapt to evolving medical technologies.

CO 2
Emphasize hands-on training, ensuring proficiency in clinical procedures, diagnostic techniques, and the use of advanced medical equipment. This practical 
exposure will bridge the gap between theory and practice, enhancing students' confidence and competence in delivering quality patient care.

CO 3
Focus on developing professionalism, empathy, ethical conduct, teamwork, and communication skills—key traits for holistic patient care and effective 
collaboration in interdisciplinary healthcare teams.

DSE 003 T Epidemiological Principles Relevant to Clinical Research 
CO1 Explain mortality and morbidity indicators, and their relevance in epidemiological studies.
CO2 Analyze different types of bias (study, response, information, interviewer, site selection, measurement, and confounding) in research.
CO3 Interpret diagnostic tests, screening tests, and prognostic tests using an evidence-based approach.
CO4 Understand the principles and applications of pharmacoepidemiological studies in clinical settings.
CO5 Explain how molecular and genetic epidemiology contribute to clinical research.
CO6 Discuss the impact of race, ethnicity, social class, and culture on clinical research methodologies.

DSE 004 T Clinical Trial Operations  
CO1 Explain the process of selecting trial sites, investigators, and vendors.
CO2 Describe the responsibilities of sponsors, institutions, coordinators, and investigators.
CO3 Identify essential trial documents (protocol, CRF, ICD, investigator brochure, agreements).
CO4 Manage recruitment, site master file, SOPs, and regulatory compliance.
CO5 Understand the role of monitors, auditors, and data monitoring committees.
CO6 Develop strategies to handle unexpected challenges during clinical trials.
CO7 Explain procedures for trial close-out, database lock, ethics committee submissions, and publication.

SEC 001 T Alternatives in Toxicity Testing
CO1 Explain CPCSEA guidelines and ethical considerations in animal testing.
CO2 Describe the principles of Reduce, Refine, Replace, and Rehabilitate in animal research.
CO3 Analyze non-mammalian and non-animal models used for toxicity testing.
CO4 Explain the standard procedures for reporting animal trial data.
CO5 Assess the effectiveness of alternative testing methods such as the Draize test.
CO6 Describe the use of zebrafish, drosophilae, and C. elegans in toxicity studies.

SEC 002 T One Health (NPTEL)

CO1
A comprehensive understanding of One Health & role in global health challenges, emphasizing interconnectedness among human, animal, and environmental 
health.

CO2 Topics include research ethics, disease surveillance, and successes in controlling emerging infectious diseases.
CO3 Students explore disease emergence, transmission, antimicrobial resistance, and food safety, gaining insights into effective public health strategies.

Discipiline Specific Elective Theory

Skill Ehancement Course



PO1
PO2
PO3
PO4
PO5

Knowledge
Knowledge & 
skill, decision 

making

Methodology & 
Analytical Skills

Professional & 
Interpersonal 

Skills

Critical Thinking 
& Problem-

Solving
PO1 P02 PO3 PO4 PO5

CO1 Explain the Evolution of Clinical Research 3 2 1 1 3 2.0
CO2 Demonstrate Understanding of Ethical and Regulatory Frameworks 3 0 0 0 0 0.6
CO3 Evaluate the Impact of Landmark Clinical Trials 3 0 0 3 0 1.2
CO4 Apply Principles of Good Clinical Practice (GCP) 0 3 0 0 0 0.6
CO5 Identify Key Figures in Clinical Research 3 3 3 3 3 3.0
CO6 Assess Societal and Ethical Challenges in Clinical Research 0 0 0 0 3 0.6
CO7 Understand Pharmacovigilance and Safety Monitoring 3 0 3 0 2 1.6

Average 2.1 1.1 1.0 1.0 1.6 1.4
CO1 Explain the fundamental concepts, definitions, and applications of research. 3 0 0 3 0 1.2
CO2 Classify research types based on applications, objectives, and paradigms. 3 3 2 2 3 2.6
CO3 Describe and explain the eight-step research process. 3 0 0 3 0 1.2
CO4 Formulate a research problem, design, and proposal. 0 0 3 0 0 0.6

CO5
Demonstrate data collection methods, sampling techniques, and instrument 
construction.

3 3 3 2 1 2.4

CO6 Analyze literature to identify research gaps and synthesize findings. 3 2 0 3 0 1.6
CO7 Develop skills for structuring and writing research reports effectively. 0 0 3 0 3 1.2

Average 2.1 1.1 1.6 1.9 1.0 1.5

CO1
Explain the history, sources, drug development process, and principles of 
pharmacology.

3 0 0 3 0 1.2

CO2
Describe different routes of drug administration and the pharmacokinetics of 
drugs.

3 0 0 3 0 1.2

CO3
Explain drug interactions, mechanisms of action, and adverse drug reactions 
(ADRs).

3 0 0 3 0 1.2

CO4
Classify and explain the pharmacology of cholinergic, anticholinergic, 
adrenergic, and antiadrenergic drugs.

3 0 0 3 0 1.2

Semester 1

History and 
Fundamentals of 
Clinical Research 

(MCR 101 T)

Clinical Research 
Methodologies (MCR 

102 T)

Pharmacology - I 
(MCR 103 T)

Demonstrate comprehensive knowledge of clinical research methodologies, study design, biostatistics, and ethical principles to conduct high-quality research.
Apply national and international regulatory guidelines, ethical considerations, and Good Clinical Practice (GCP) standards in clinical trials and patient safety.
Develop, implement, and analyze clinical research studies using appropriate methodologies, statistical tools, and data interpretation techniques.
Exhibit leadership, teamwork, and effective communication skills in interdisciplinary clinical research settings for successful project management and collaboration.
Utilize critical thinking, innovation, and evidence-based approaches to address challenges in drug development, clinical trials, and healthcare advancements.

PO Mapping same with correlation level 3,2,1  The notation of 1 - low, 2 - moderate , 3 - high

AverageSemester Course / Course Code Course Outcome Course Outcome
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CO5 Explain the action and uses of skeletal muscle relaxants and local anesthetics. 3 0 0 3 0 1.2

CO6
Apply pharmacological concepts in clinical settings and drug therapy decision-
making.

3 0 0 3 3 1.8

Average 3.0 0.0 0.0 3.0 0.5 1.3

CO1
Students will demonstrate the ability to design a research study, including the 
formulation of research questions, hypothesis generation, and selection of 
appropriate study design (e.g., experimental, observational).

0 0 3 3 2 1.6

Average 0.0 0.0 3.0 3.0 2.0 1.6

CO1
Build a robust theoretical foundation, enabling students to understand healthare 
practices, disease management, and patient care, thereby empowering them to 
make informed decisions and adapt to evolving medical technologies.

3 3 3 2 2 2.6

CO 2

Emphasize hands-on training, ensuring proficiency in clinical procedures, 
diagnostic techniques, and the use of advanced medical equipment. This 
practical exposure will bridge the gap between theory and practice, enhancing 
students' confidence and competence in delivering quality patient care.

2 3 3 2 2 2.4

CO 3
Focus on developing professionalism, empathy, ethical conduct, teamwork, and 
communication skills—key traits for holistic patient care and effective 
collaboration in interdisciplinary healthcare teams.

3 3 2 1 2 2.2

Average 2.7 3.0 2.7 1.7 2.0 2.4

CO1
Explain the historical development of clinical research ethics, including key 
ethical guidelines 

3 3 0 3 0 1.8

CO2
Identify and analyze legal liabilities, investigator responsibilities, and 
compensation-related obligations in clinical research.

3 3 2 2 0 2.0

CO3
Describe the role of CIOMS, NIH, and ICMR guidelines in ethical clinical 
research.

0 3 0 0 0 0.6

CO4 Explain the function and significance of IRB/IEC/ERB in clinical trials. 0 3 0 0 0 0.6

CO5
Analyze the ethics review process and the importance of informed consent in 
clinical trials.

0 3 3 2 3 2.2

CO6
Evaluate the ethical and legal aspects of informed consent and patient 
information documentation.

0 3 0 0 3 1.2

Average 1.0 3.0 0.8 1.2 1.0 1.4

CO1
Explain the origins, evolution, and significance of Ayurveda, Siddha, Unani, 
Yoga, Naturopathy, and Homeopathy.

3 3 0 2 0 1.6

CO2
Describe the fundamental principles of disease prevention and treatment in 
different systems of medicine.

3 0 0 3 0 1.2

CO3
Examine how traditional practices align with or differ from modern medical 
approaches.

3 0 0 3 0 1.2

CO4
Identify key medicinal plants used in different systems and their therapeutic 
applications.

3 0 0 3 0 1.2

CO5
Discuss recent advances in validating traditional medicine and US botanical 
drug development.

3 0 0 3 0 1.2

CO6
Assess how globalization has influenced Ayurveda and other traditional 
systems.

3 0 0 2 2 1.4

Average 3.0 0.5 0.0 2.7 0.3 1.3

CO1 Explain the principles and types of analytical methods used in drug analysis. 3 0 0 3 0 1.2

CO2 Identify and describe various laboratory apparatus used in drug analysis. 3 0 0 3 0 1.2

CO3
Explain the theory, mathematical concepts, and principles behind IR absorption 
spectroscopy.

3 0 0 3 0 1.2

CO4 Analyze and interpret IR spectra for organic and inorganic compounds. 3 0 0 3 3 1.8

CO5
Explain the working of Single Beam and Double Beam spectrometers and their 
applications.

3 0 0 3 0 1.2

Different Systems of 
Medicine (DSE 002 T)

Drug Analysis (MCR 
106 T)

Research Methodology 
& Biostatistics (core 
Course) (CC 001 T)

MCR Directed Clinical 
Education - I (MCR 105 

CP)

Ethics in Clinical 
Research (DSE 001 T)

Semester II



CO6
Evaluate the applications of IR spectroscopy in the qualitative and quantitative 
analysis of drugs.

3 0 0 3 0 1.2

CO7
Discuss advanced techniques such as ATR, Non-dispersive IR, and 
Polythermal Beam Deflection Spectroscopy.

3 0 0 3 0 1.2

Average 3.0 0.0 0.0 3.0 0.4 1.3

CO1
Explain the CDSCO guidelines for bioavailability & bioequivalence studies 
and their significance in clinical research.

3 3 0 2 0 1.6

CO2
Analyze the ethical principles from the World Medical Association's 
Declaration of Helsinki.

3 3 0 2 0 1.6

CO3 Interpret regulatory requirements for clinical trials in India as per Schedule Y. 3 3 0 2 0 1.6

CO4
Describe the principles of GCP and their role in ensuring ethical and high-
quality clinical trials.

3 3 0 2 0 1.6

CO5
Compare international regulatory guidelines for BA/BE studies in veterinary 
and human medicine.

3 3 0 2 0 1.6

CO6
Examine the importance of clinical safety data management and periodic safety 
update reports.

3 3 0 2 2 2.0

Average 3.0 3.0 0.0 2.0 0.3 1.7

CO1
Explain the mechanism of action, uses, and side effects of diuretics and 
antidiuretics.

3 0 0 3 0 1.2

CO2
Describe the pharmacology of drugs used for peptic ulcers, emetics, 
antiemetics, constipation, and diarrhea.

3 0 0 3 0 1.2

CO3
Classify and explain the mechanisms of action of beta-lactam antibiotics, 
tetracyclines, aminoglycosides, and chloramphenicol.

3 0 0 3 0 1.2

CO4
Understand the pharmacokinetics, pharmacodynamics, and clinical applications 
of anti-TB and antileprotic drugs.

3 0 0 3 0 1.2

CO5
Identify different antifungal and antiviral drugs and their applications in 
treating infections.

3 0 0 3 0 1.2

CO6
Explain the mode of action, resistance mechanisms, and therapeutic uses of 
drugs for malaria and urinary tract infections.

3 0 0 3 0 1.2

Average 3.0 0.0 0.0 3.0 0.0 1.2

CO1
Build a robust theoretical foundation, enabling students to understand healthare 
practices, disease management, and patient care, thereby empowering them to 
make informed decisions and adapt to evolving medical technologies.

3 3 0 0 1 1.4

CO2

Emphasize hands-on training, ensuring proficiency in clinical procedures, 
diagnostic techniques, and the use of advanced medical equipment. This 
practical exposure will bridge the gap between theory and practice, enhancing 
students' confidence and competence in delivering quality patient care.

0 0 0 0 0 0.0

CO3
Focus on developing professionalism, empathy, ethical conduct, teamwork, and 
communication skills—key traits for holistic patient care and effective 
collaboration in interdisciplinary healthcare teams.

3 3 0 0 1 1.4

Average 2.0 2.0 0.0 0.0 0.7 0.9

CO1
Explain mortality and morbidity indicators, and their relevance in 
epidemiological studies.

3 0 3 2 0 1.6

CO2
Analyze different types of bias (study, response, information, interviewer, site 
selection, measurement, and confounding) in research.

3 0 0 2 2 1.4

CO3
Interpret diagnostic tests, screening tests, and prognostic tests using an 
evidence-based approach.

3 0 3 2 2 2.0

CO4
Understand the principles and applications of pharmacoepidemiological studies 
in clinical settings.

3 0 3 3 0 1.8

CO5
Explain how molecular and genetic epidemiology contribute to clinical 
research.

3 0 3 3 0 1.8

CO6
Discuss the impact of race, ethnicity, social class, and culture on clinical 
research methodologies.

3 0 2 2 1.8

Pharmacology - II 
(MCR 108 T)

Discipiline Specific Elective Theory

Epidemiological 
Principles Relevant to 

Clinical Research (DSE 
003 T)

MCR Directed Clinical 
Education - II (MCR 

110 CP)

Clinical Research 
Guidelines I (MCR 107 

T)



Average 3.0 0.0 2.3 2.3 0.8 1.7
CO1 Explain the process of selecting trial sites, investigators, and vendors. 3 3 0 2 0 1.6

CO2
Describe the responsibilities of sponsors, institutions, coordinators, and 
investigators.

3 3 0 2 0 1.6

CO3
Identify essential trial documents (protocol, CRF, ICD, investigator brochure, 
agreements).

3 3 0 2 0 1.6

CO4 Manage recruitment, site master file, SOPs, and regulatory compliance. 3 3 0 2 0 1.6
CO5 Understand the role of monitors, auditors, and data monitoring committees. 3 3 0 2 0 1.6
CO6 Develop strategies to handle unexpected challenges during clinical trials. 3 3 0 2 0 1.6

Average 3.0 3.0 0.0 2.0 0.0 1.6

CO1 Explain CPCSEA guidelines and ethical considerations in animal testing. 3 3 0 2 0 1.6

CO2
Describe the principles of Reduce, Refine, Replace, and Rehabilitate in animal 
research.

3 3 0 2 0 1.6

CO3 Analyze non-mammalian and non-animal models used for toxicity testing. 3 3 0 2 0 1.6
CO4 Explain the standard procedures for reporting animal trial data. 3 3 0 2 0 1.6

CO5 Assess the effectiveness of alternative testing methods such as the Draize test. 3 3 0 2 0 1.6

CO6 Describe the use of zebrafish, drosophilae, and C. elegans in toxicity studies. 3 3 0 2 0 1.6
Average 3.0 3.0 0.0 2.0 0.0 1.6

CO1

A comprehensive understanding of One Health & role in global health 
challenges, emphasizing interconnectedness among human, animal, and 
environmental health.

0 0 0 3 3 1.2

CO2
Topics include research ethics, disease surveillance, and successes in 
controlling emerging infectious diseases.

3 3 0 0 0 1.2

CO3
Students explore disease emergence, transmission, antimicrobial resistance, 
and food safety, gaining insights into effective public health strategies.

3 0 0 0 3 1.2

Average 2.0 1.0 0.0 1.0 2.0 1.2

Skill Ehancement Course

Alrenative in Toxicity 
Testing (SEC 001 T)

One Health (NPTEL) 
(SEC 002 T)

Clinical Trial Perations 
(DSE 004 T)




