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NAME: Ph. D. course work 

 
AIMS OF THE PROGRAM 

 

The course intends to build knowledge and skills of students in research. The aim of 

course is to learn how research is being done, and how to apply a great number of 

statistical techniques, draw conclusions from those, and determine what statistical 

technique would be appropriate for a given dataset and/or research design. In this 

course, here the emphasis lies on interpretation and communication of result. In other 

words, students can learn how to take a step back and think about what they can 

conclude from a certain experiment or statistical test. The course intends to build 

knowledge and skills of students in statistics and basic scientific competence.  

 

Learning objectives and expectations 

 

 To defend the use of Research Methodology 

  To judge the reliability and validity of experiments 

  To be able to perform exploratory data analysis 

  To be acquainted with use of parametric and non-parametric tests (and 

interpreting their results).  

 To be able to draw conclusions from categorical data 

  Using computer-intensive methods for data analysis 

  Drawing conclusions from statistical test results 

 

 

Duration of Study: The duration of the study for PhD course work is 34 hours per week 

spread over for six months. 

 

Instruction Methods: Lectures in this course are meant to be a complement to the 

knowledge student can obtain by reading the textbook and related literature from various 

sources.These objectives will be achieved by means of lectures, interactive sessions, 

group discussion, exercise or solving the problems, hands on training on computers and 

practical for analyzing the data using SPSS (version 24.0) and interpretation of 

output.Students will practice their skills by making use of datasets 
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DISTRIBUTION OF MARKS AND CREDIT HOURSOF COURSE WORK 

 

Syllabus Ref. 

No. 
Subject Credit 

Hours 

per week Marks 

PH101  Research Methodology 3 3 50 

PH 102 Quantitative and Qualitative Analysis 2 2 50 

PH 103  Computer Application 2 2 50 

*GE 105 

Bioethics, Biosafety, IPR & Technology 

transfer 

2 

 

 

2 50 
*GE 106 

Disaster management and mitigation 

resources 

*GE107 Human rights 

PH 104  Preparation for protocol of PhD thesis 5 15 100 

  Total 14 24 300 

 
Note: - * GE: Generic Elective (Any one) 

 

Assessment Methods 
FINAL THEORY marks will be 50 Marks (University Exam) 

 

Section Question types Marks 

distribution 

Marks allotted 

per section 

Sec  A SAQ 6 x 5 M  30 

Sec  B LAQ 2 x 10 M  20 

   Total = 50 M 

 

 

 

Assessment of ‘Preparation for protocol of PhD thesis’ 

Heading Marks 

Subject Knowledge 20 M 

Concept and Methodology 20 M 

Interpretation Skill and Discussion 20 M 

Question and Answer 20 M 

General Awareness, Manners, 

Personality, Enthusiasm 

20 M 

Total 100M 
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Name of the Programme Ph.D. Course Work 

Name of the Course Research Methodology 

Course Code PH-101 
 

Teaching objective This course is to impart student’s knowledge and skills on the principals 

and methods of  Biomedical research to be used in health sciences analysis 

of various disease, health and injuries. The purpose is to equip students 

with the skill to prepare a scientific research proposal with application of 

various bio statistical techniques and skills learnt during the course and 

also to conduct social science research with the help of hospital data. 
 

Learning outcomes 

To equip the students with the skill of writing research proposal and report, 

purpose of a dissertation content of report/ dissertation critical review of 

research report and journal article Introductory section, methodology 

adopted, Development of research tools Protocol preparation Analysis and 

inferences, Summary, conclusions and recommendations. 

References/Bibliography, Appendices, Footnotes. research Ethics, general 

principles informed consent and human subject protection ICMR ethical 

guidelines for biomedical research on human participants. 
 

 
Sr.No. Topics 

1 
Introduction to Research: Meaning of research, Definition, Scope, Limitations of research, and 

types of research objectives of Research, Motivation in Research, Research Process, Research 

Methods  vs. Methodology, criteria for good research. 

2 Scaling techniques:  Concept, types of Scales, rating Scales & ranking scales, Construction 

techniques, multi dimensional scaling. Evaluation  Strategies. Types of variable. and importance  

3 
Formulating a Research Problem , Definition and Process, Conceptualizing a Research Design, Need for 

research Design, Meaning and features of research design, Ethics and Ethical Practices in Research, 

Quality Control: Overview and Quality Control Tools, Quality Assurance. 

4 
Review of Literature: How to review the Library Resources and Information Service, e-resources and 

searching, how to write references in the thesis and research papers. Writing a Research Proposal and 

Writing a Research Report and research paper.What is Plagiarism? How to reduce and avoid plagiarism. 

5 
Tools & Methods of Data Collection, Conceptual Framework: Types of data, primary and 

secondary data, designing of Questionnaire, Methods of data collection, importance of  Pilot 

study (with example) 
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14. SUBJECTS, HOURS OF TEACHING AND DISTRIBUTION OF MARKS  
 
First Year:                        
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Anatomy 120 40 160 
 

100 -- 100 

2. Physiology 
 

90 30 120 100 -- 100 

3. Material and 
workshop 
Technology 

90 60 150 100 -- 100 

4. Applied 
Mechanics & 
Strength of 
Materials 

90 50 140 
 

100 --- 100 

5. Engineering 
Drawing 

30 30 60 100 -- 100 

6. Biomechanics  I  70 40 110 100 -- 100 
7.. *Prosthetics –I 

 
80 160 240 100 100 200 

8. *Orthotics-I 
 

80 160 240 100 100 200 

 Total 650 570 1220 
hours 

800 200 1000 

 
Second Year 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Pathology 80 20 100 
 

100 -- 100 

2. Orthopaedics  & 
Amputation Surgery   

70 50 120 100 -- 100 

3. Physical Medicine  
&Rehabilitation 

70 30 100 100 100--- 200 

4. Fundamentals of 
Electricity & 
Electronics 

80 20 100 100 -- 100 

5. Bio-Mechanics-II 80 
 

40 120 100 -- 100 

6. *Prosthetics 
Science-II 

80 260 340 100 100 200 

7 *Orthotics Science-
II 

80 260 340 100 100 200 
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 Total 540 680 1220 

hours 
700 300 1000 

Third Year 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Computer Science 
 

60 100 160 100 100 200 

2.  P & O Workshop 
Management  

100 0 100 
 

100 -- 100 

3. Mobility & 
Rehabilitation Aids 

80 140 220 
 

100 100-- 200 

4. *Prosthetics Science-
III 

80 260 340 100 100 200 

5. *Orthotics Science-III 80 260 340 100 100 200 
6. Research 

Methodology /Project 
development 

60 --- 60 100 --- 100 

 Total 460 760 1220 
hours 

600 400 1000 

 
Fourth year: 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. *Prosthetics 
Science-IV 

60 120 180 100 100 200 

2. *Orthotic Science-
IV 

60 120 180 100 100 200 

3. *Prosthetics 
Clinical Practice 

 360 360 - 200 200 

4. *Orthotics Clinical 
Practice 

 360 360 - 200 200 

5 Project Work -- 140 140 
 

--- 200 200 

 Total 120 
 

110 
 

1220 
hours 

200 800 1000 

 
* Theory & Practical examination for Prosthetics & Orthotics subject should be 
conducted by examiner from P & O discipline.   

 
 
15. INFRASTRUCTURAL FACILITIES REQUIREMENTS 
   

1. Two lecture halls (To be increased to four after two years)   

2. One room for clinical meeting   
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14. SUBJECTS, HOURS OF TEACHING AND DISTRIBUTION OF MARKS  
 
First Year:                        
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Anatomy 120 40 160 
 

100 -- 100 

2. Physiology 
 

90 30 120 100 -- 100 

3. Material and 
workshop 
Technology 

90 60 150 100 -- 100 

4. Applied 
Mechanics & 
Strength of 
Materials 

90 50 140 
 

100 --- 100 

5. Engineering 
Drawing 

30 30 60 100 -- 100 

6. Biomechanics  I  70 40 110 100 -- 100 
7.. *Prosthetics –I 

 
80 160 240 100 100 200 

8. *Orthotics-I 
 

80 160 240 100 100 200 

 Total 650 570 1220 
hours 

800 200 1000 

 
Second Year 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Pathology 80 20 100 
 

100 -- 100 

2. Orthopaedics  & 
Amputation Surgery   

70 50 120 100 -- 100 

3. Physical Medicine  
&Rehabilitation 

70 30 100 100 100--- 200 

4. Fundamentals of 
Electricity & 
Electronics 

80 20 100 100 -- 100 

5. Bio-Mechanics-II 80 
 

40 120 100 -- 100 

6. *Prosthetics 
Science-II 

80 260 340 100 100 200 

7 *Orthotics Science-
II 

80 260 340 100 100 200 
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 Total 540 680 1220 

hours 
700 300 1000 

Third Year 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. Computer Science 
 

60 100 160 100 100 200 

2.  P & O Workshop 
Management  

100 0 100 
 

100 -- 100 

3. Mobility & 
Rehabilitation Aids 

80 140 220 
 

100 100-- 200 

4. *Prosthetics Science-
III 

80 260 340 100 100 200 

5. *Orthotics Science-III 80 260 340 100 100 200 
6. Research 

Methodology /Project 
development 

60 --- 60 100 --- 100 

 Total 460 760 1220 
hours 

600 400 1000 

 
Fourth year: 
 

Sl. 
No. 

Subjects Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

1. *Prosthetics 
Science-IV 

60 120 180 100 100 200 

2. *Orthotic Science-
IV 

60 120 180 100 100 200 

3. *Prosthetics 
Clinical Practice 

 360 360 - 200 200 

4. *Orthotics Clinical 
Practice 

 360 360 - 200 200 

5 Project Work -- 140 140 
 

--- 200 200 

 Total 120 
 

110 
 

1220 
hours 

200 800 1000 

 
* Theory & Practical examination for Prosthetics & Orthotics subject should be 
conducted by examiner from P & O discipline.   

 
 
15. INFRASTRUCTURAL FACILITIES REQUIREMENTS 
   

1. Two lecture halls (To be increased to four after two years)   

2. One room for clinical meeting   
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Curriculum Framework 

 
 

Bachelor in Prosthetics and 
Orthotics 
(B.P.O.) 

Norms, Regulations & Course Content 
 

 

 
 

 
Effective from Academic Session 2017-18 

Four and Half Years Duration (Annual) 
 

 
 
 

Rehabilitation Council of India 
B-22, Qutab Institutional Area, 

New Delhi - 110 016 
Email: rehabstd@nde.vsnl.net.in, rehcouncil_delhi@bol.net.in 

www.rehabcouncil.nic.in 
 

2016 



3 
 

6. Acquire basic management & administrative skills in the areas of materials, 
financial and human resources related to prosthetics and orthotics 

7. Develop the communication skills to establish effective communication with 
the stake holders  

8. Practice prosthetics & orthotics ethics in patient care, service delivery, and 
research. 

9. Develop attitude for self-learning and acquire necessary skills including the 
use of appropriate technologies. 

III. NOMENCLATURE 

BACHELOR IN PROSTHETICS & ORTHOTICS (B.P.O.) 

IV. PROGRAMME STRUCTURE 
FIRST YEAR 
 

Course 
Code 

Title Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

Credit 
Points

BPO101 Anatomy 120 40 160 100 -- 100  

BPO102 Physiology 
 

90 30 120 100 -- 100  

BPO103 Workshop 
Technology & 
Material Science 

80 20 100 100 -- 100  

BPO104 Applied Mechanics 
&Strength of 
Materials 

80 20 100 
 

100 --- 100  

BPO105 Biomechanics I 
 

60  60 100 -- 100  

BPO106 Basic Electronics  
 

60 - 60 100  100  

BPO107
/ 151 

*Prosthetic Science 
–I 
 

80 230 310 100 100 200  

BPO108
/ 152 

*Orthotic Science -I 
 

80 230 310 100 100 200  

 Total 650 570 1220  800 200 1000  
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SECOND YEAR 
 

Course 
Code 

Subjects Theory

Hrs 

Practica
l 

Hrs 

Total 

Hrs 

Marks 

Theory 

Marks 

Practica
l 

Total 

Marks 

Credit 
Points 

BPO201 Pathology 80  80 100 -- 100  

BPO202 Orthopaedics,  
Amputation 
Surgery & Imaging  
Science 

80 20 100 100 -- 100  

BPO203 Community 
Rehabilitation & 
Disability 
Prevention 

60  60 100  100  

BPO204 Biomechanics  II 70 30 100 100  100  

BPO 
205 

Psychology & 
Sociology  

60  60 100  100  

BPO206
/ 251 

*Prosthetic 
Science-II 

80 300 380 100 100 200  

BPO207
/ 252 

*Orthotic Science-II 80 300 380 100 100 200  

BPO 
208 

Pharmacology  60  60 100  100  

 Total 570 650 1220 800 200 1000  
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THIRD YEAR 
 

Course 
Code 

Subjects Theory 
Hrs 

Practical
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

Credit 
Point
s 

BPO30
1/ 353 

Computer 
Science & 
graphical 
communication 

80 120 200 100 100 200  

BPO30
2 

Bio-Mechanics-
III 

80 
 

 80 100 -- 100  

BPO30
3 

Assistive 
Technology 

80  80 
 

100 - 100  

BPO30
4 

Research 
Methodology & 
Bio Statistics 

60 --- 60 100 --- 100  

BPO30
5/ 351 

*Prosthetic 
Science-III 

80 320 400 100 100 200  

BPO30
6/ 352 

*Orthotic 
Science-III 

80 320 400 100 100 200  

 Total 460 760 1220 600 300 900  
 

FOURTH YEAR 
 

Course 
Code 

Subjects Theory
Hrs 

Practical
Hrs 

Total 
Hrs 

 

Marks 
Theory

Marks 
Practical 

Total 
Marks

Credit 
Points

BPO401/ 
451 

*Prosthetics 
Science-IV 

60 160 220 100 100 200  

BPO402/ 
452 

*Orthotic 
Science-IV 

80 160 240 100 100 200  

BPO403 Management & 
Administration 

80 
 

-- 80 100 -- 100  

BPO453 *Prosthetics 
Clinical 
Practice  

-- 250 250 - 200 200  

BPO454 *Orthotics 
Clinical 
Practice 

--- 250 250 - 200 200  

         
BPO455 Project 

Work** 
-- 180 180 

 
--- 100 100  

 Total 220 
 

1000 
 

1220 300 700 1000  

**Joint projects may also be undertaken.  

Note:- *All theory & Practical examinations in the discipline of Prosthetics and 
Orthotics shall be conducted only by the regular appointed Prosthetic and Orthotic 
Faculty / Teachers from a teaching institution. 
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TITLE----- RESEARCH  METHODOLOGY&BIOSTATISTICS 

COURSE CODE---  BPO 304 

TEACHING HOURS----60 

CREDITS --- As per affiliated university norms 

 
Course description: The student would acquire the knowledge of the research 
problem, design, Sampling, data collection, analysis of data, Testing hypotheses, 
interpretation and report writing to prosthetics and Orthotics  
The student should be able to meet the following learning objectives: 

¾ Explain the process, types, design, needs, principles of research 
¾ Formulate an appropriate research plan in order to solve a clinical problem 
¾ Examine the concepts of estimation and hypothesis testing with applications 

to population proportions, means, variances 
¾ Describe the sampling, data collection and processing of data 
¾ Examine the data by using different measures 
¾ Perform effective descriptive statistical analysis as well as statistical inference 

for a variety of mainstream applications 
¾ Use appropriate empirical and probability distributions to model data. 
¾ Conduct a basic research study in order to solve a clinical problem 

 

DETAILED CONTENTS 

Introduction to Biostatistics 

1. Definition – Statistics, Biostatistics   
2. Applications of Biostatistics   
3. Data collection from experiments & surveys.   
4. Variable – Qualitative & Quantitative, Discrete and continuous.   
5. Presentation of Data: -   
  a)  Tabular Presentation of Data – Statistical Table, Format of a Table.   

  b)   Frequency Distribution – construction of Frequency Distribution, cumulative and relative 
frequency distribution, Exclusive and inclusive  method of classification of  Data.   

  c)   Diagrammatic Presentation of Data: -   Bar diagrams, Pie Diagram, Line Diagram, 
Pictogram, Cartogram or    Statistical map.   

d)   Graphical representation of a Frequency distribution – Histogram, Frequency   Polygon, 
Frequency curve, ogives or cumulative frequency curves.   

Research methodology:  

1. Introduction to Research methodology: Meaning of research, objectives of research, 

 Types of research & research approaches, 



70 
 

2. Research problem: Statement of research problem Statement of purpose and objectives 
of research problem, Necessity of defining the problem 

3. Research design: Meaning of research design, Need for research design,  

4. Sampling Design: Criteria for selecting sampling procedure 

5. Measurement & scaling techniques: Measurement in research- Measurement scales, 
sources of error in measurement, 

6. Methods of data collection: collection of primary data. 

7. Sampling fundamentals, need for sampling  

8. Analysis of data:, Types of analysis. 

9. Testing of hypothesis: What is hypothesis? Basic concepts concerning testing of 
hypothesis. 

RECOMMENDED BOOKS & JOURNALS  

 

Sl. No. Author Title Publisher Year/Vol. 

1. Armstrong H.B. Critical Moments in 
Quantitative Research 

Butter worth- Heine 
Oxford 

 

2. R.M. Scot Orthotic system& 
research 
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Effective from Academic Session 2017-18 

Four and Half Years Duration (Annual) 
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6. Acquire basic management & administrative skills in the areas of materials, 
financial and human resources related to prosthetics and orthotics 

7. Develop the communication skills to establish effective communication with 
the stake holders  

8. Practice prosthetics & orthotics ethics in patient care, service delivery, and 
research. 

9. Develop attitude for self-learning and acquire necessary skills including the 
use of appropriate technologies. 

III. NOMENCLATURE 

BACHELOR IN PROSTHETICS & ORTHOTICS (B.P.O.) 

IV. PROGRAMME STRUCTURE 
FIRST YEAR 
 

Course 
Code 

Title Theory 
Hrs 

Practical 
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

Credit 
Points

BPO101 Anatomy 120 40 160 100 -- 100  

BPO102 Physiology 
 

90 30 120 100 -- 100  

BPO103 Workshop 
Technology & 
Material Science 

80 20 100 100 -- 100  

BPO104 Applied Mechanics 
&Strength of 
Materials 

80 20 100 
 

100 --- 100  

BPO105 Biomechanics I 
 

60  60 100 -- 100  

BPO106 Basic Electronics  
 

60 - 60 100  100  

BPO107
/ 151 

*Prosthetic Science 
–I 
 

80 230 310 100 100 200  

BPO108
/ 152 

*Orthotic Science -I 
 

80 230 310 100 100 200  

 Total 650 570 1220  800 200 1000  
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SECOND YEAR 
 

Course 
Code 

Subjects Theory

Hrs 

Practica
l 

Hrs 

Total 

Hrs 

Marks 

Theory 

Marks 

Practica
l 

Total 

Marks 

Credit 
Points 

BPO201 Pathology 80  80 100 -- 100  

BPO202 Orthopaedics,  
Amputation 
Surgery & Imaging  
Science 

80 20 100 100 -- 100  

BPO203 Community 
Rehabilitation & 
Disability 
Prevention 

60  60 100  100  

BPO204 Biomechanics  II 70 30 100 100  100  

BPO 
205 

Psychology & 
Sociology  

60  60 100  100  

BPO206
/ 251 

*Prosthetic 
Science-II 

80 300 380 100 100 200  

BPO207
/ 252 

*Orthotic Science-II 80 300 380 100 100 200  

BPO 
208 

Pharmacology  60  60 100  100  

 Total 570 650 1220 800 200 1000  

 

 

 

 

 

 

 

 



5 
 

THIRD YEAR 
 

Course 
Code 

Subjects Theory 
Hrs 

Practical
Hrs 

Total 
Hrs 

Marks 
Theory 

Marks 
Practical 

Total 
Marks 

Credit 
Point
s 

BPO30
1/ 353 

Computer 
Science & 
graphical 
communication 

80 120 200 100 100 200  

BPO30
2 

Bio-Mechanics-
III 

80 
 

 80 100 -- 100  

BPO30
3 

Assistive 
Technology 

80  80 
 

100 - 100  

BPO30
4 

Research 
Methodology & 
Bio Statistics 

60 --- 60 100 --- 100  

BPO30
5/ 351 

*Prosthetic 
Science-III 

80 320 400 100 100 200  

BPO30
6/ 352 

*Orthotic 
Science-III 

80 320 400 100 100 200  

 Total 460 760 1220 600 300 900  
 

FOURTH YEAR 
 

Course 
Code 

Subjects Theory
Hrs 

Practical
Hrs 

Total 
Hrs 

 

Marks 
Theory

Marks 
Practical 

Total 
Marks

Credit 
Points

BPO401/ 
451 

*Prosthetics 
Science-IV 

60 160 220 100 100 200  

BPO402/ 
452 

*Orthotic 
Science-IV 

80 160 240 100 100 200  

BPO403 Management & 
Administration 

80 
 

-- 80 100 -- 100  

BPO453 *Prosthetics 
Clinical 
Practice  

-- 250 250 - 200 200  

BPO454 *Orthotics 
Clinical 
Practice 

--- 250 250 - 200 200  

         
BPO455 Project 

Work** 
-- 180 180 

 
--- 100 100  

 Total 220 
 

1000 
 

1220 300 700 1000  

**Joint projects may also be undertaken.  

Note:- *All theory & Practical examinations in the discipline of Prosthetics and 
Orthotics shall be conducted only by the regular appointed Prosthetic and Orthotic 
Faculty / Teachers from a teaching institution. 
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TITLE----- RESEARCH  METHODOLOGY&BIOSTATISTICS 

COURSE CODE---  BPO 304 

TEACHING HOURS----60 

CREDITS --- As per affiliated university norms 

 
Course description: The student would acquire the knowledge of the research 
problem, design, Sampling, data collection, analysis of data, Testing hypotheses, 
interpretation and report writing to prosthetics and Orthotics  
The student should be able to meet the following learning objectives: 

¾ Explain the process, types, design, needs, principles of research 
¾ Formulate an appropriate research plan in order to solve a clinical problem 
¾ Examine the concepts of estimation and hypothesis testing with applications 

to population proportions, means, variances 
¾ Describe the sampling, data collection and processing of data 
¾ Examine the data by using different measures 
¾ Perform effective descriptive statistical analysis as well as statistical inference 

for a variety of mainstream applications 
¾ Use appropriate empirical and probability distributions to model data. 
¾ Conduct a basic research study in order to solve a clinical problem 

 

DETAILED CONTENTS 

Introduction to Biostatistics 

1. Definition – Statistics, Biostatistics   
2. Applications of Biostatistics   
3. Data collection from experiments & surveys.   
4. Variable – Qualitative & Quantitative, Discrete and continuous.   
5. Presentation of Data: -   
  a)  Tabular Presentation of Data – Statistical Table, Format of a Table.   

  b)   Frequency Distribution – construction of Frequency Distribution, cumulative and relative 
frequency distribution, Exclusive and inclusive  method of classification of  Data.   

  c)   Diagrammatic Presentation of Data: -   Bar diagrams, Pie Diagram, Line Diagram, 
Pictogram, Cartogram or    Statistical map.   

d)   Graphical representation of a Frequency distribution – Histogram, Frequency   Polygon, 
Frequency curve, ogives or cumulative frequency curves.   

Research methodology:  

1. Introduction to Research methodology: Meaning of research, objectives of research, 

 Types of research & research approaches, 
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2. Research problem: Statement of research problem Statement of purpose and objectives 
of research problem, Necessity of defining the problem 

3. Research design: Meaning of research design, Need for research design,  

4. Sampling Design: Criteria for selecting sampling procedure 

5. Measurement & scaling techniques: Measurement in research- Measurement scales, 
sources of error in measurement, 

6. Methods of data collection: collection of primary data. 

7. Sampling fundamentals, need for sampling  

8. Analysis of data:, Types of analysis. 

9. Testing of hypothesis: What is hypothesis? Basic concepts concerning testing of 
hypothesis. 

RECOMMENDED BOOKS & JOURNALS  

 

Sl. No. Author Title Publisher Year/Vol. 

1. Armstrong H.B. Critical Moments in 
Quantitative Research 

Butter worth- Heine 
Oxford 

 

2. R.M. Scot Orthotic system& 
research 
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Name of the Programme B.Optometry 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

Text books: 

(1) Mausner&bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                        

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 
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Name of the Programme B.Sc. Cardiac Care Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

Text books: 

(1) Mausner&bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                        

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 

mgmsb
Highlight





Curriculum for B. Sc. Medical Dialysis Technology                                                      MGM Institute of Health Sciences 

 

 

2/43 

 

 

 
 

 



Curriculum for B. Sc. Medical Dialysis Technology                                                      MGM Institute of Health Sciences 

 

 

2/57 

 

 

 

 

 
 

 

 

mgmsb
Highlight



Curriculum for B. Sc. Medical Dialysis Technology                                                      MGM Institute of Health Sciences 

 

 

3/57 

 

 

 

 

 
 

 

 
 

 

 

 
 

 



Curriculum for B. Sc. Medical Dialysis Technology                                                      MGM Institute of Health Sciences 

 

 

26/57 

 

 

 

Name of the Programme B.Sc. Medical Dialysis Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

Text books: 

(1) Mausner&bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                        

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 
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Name of the Programme B.Sc. Medical Laboratory Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

Text books: 

(1) Mausner & bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                       

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 
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Name of the Programme B.Sc. Medical Radiology and Imaging Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

 

Text books: 

(1) Mausner & bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                       

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 
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Name of the Programme B.Sc. Operation Theatre & Anaesthesia Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

 

 

Text books: 

(1) Mausner & bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                       

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 
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Name of the Programme B.Sc. Perfusion Technology 

Name of the Course Biostatistics and Research Methodology 

Course Code AEC 004 L 

 

Teaching Objective 

• To enable students to present, analyze and interpret data. 

• To enable students to use concepts of probability in business situations. 

• To enable students to make inferences from samples drawn from large 

datasets. 

• To enable students to apply univariate and multivariate statistical 

techniques. 

Learning Outcomes 

• To understand the importance & Methodology for research 

• To learn in detail about sampling, probability and sampling distribution, 

significance tests correlation and regression, sample size determination, 

study design and multivariate analysis. 

 

Sr. 

No. 
Topics 

No. of 

Hrs. 

1 Introduction to research methods 5 

2 Identifying research problem 5 

3 Ethical issues in research 5 

4 Research design 5 

5 Basic Concepts of Biostatistics 5 

6 Types of Data 5 

7 Research tools and Data collection methods 5 

8 Sampling methods 5 

9 Developing a research proposal 5 

Total 45 hrs 

Text books: 

(1) Mausner & bahn : Epidemiology-An Introductory text, 2
nd

 Ed.,W.B.Saunders Co.                                       

(2) Richard f. Morton & j. Richard  hebd : A study guide to Epidemiology and  Biostatistics,                

2
nd

 Ed., University Park Press, Baltimore. 

(3) Sylvia W Smoller, J Smoller, Biostatistics & Epidemiology A Primer for health and Biomedical 

professionals, 4
th

 edition, Springs, 2015 

mgmsb
Highlight





Curriculum for M. Optometry                                                                                         MGM Institute of Health Sciences 

2/34 

 

 

 
 

 
 

 

 

 

mgmsb
Highlight



Curriculum for M. Optometry                                                                                         MGM Institute of Health Sciences 

20/34 

 

 

Name of the Programme M.Optometry 

Name of the Course 
Research Methodology & Biostatistics                                                  

(Core Course) 

Course Code CC 001 L 

 

Teaching Objective 

The course is intended to give an overview of research andstatistical 

models commonly used in medical and bio-medical sciences. Thegoal is to 

impart an intuitive understanding and working knowledge ofresearch 

designs and statistical analysis. The strategy would be tosimplify, analyse 

the treatment of statistical inference and to focus primarily onhow to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, 

researchdesigns with the understating of background theory of various 

commonly usedstatistical techniques as well as analysis interpretation & 

reporting ofresults and use of statistical software. 

 
Sr. 

No. 
Topics 

No. of 

Hrs. 

A Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 

5 
Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 
Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

5 
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Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data 

transformationImportant Parametric Tests, Hypothesis Testing of Means, Hypothesis 

Testing for Differences between Means, Hypothesis Testing for Comparing Two 

Related Samples, Hypothesis Testing of Proportions, Hypothesis Testing for Difference 

between Proportions, Hypothesis Testing for Comparing a Variance to Some 

Hypothesized Population Variance, Testing the Equality of Variances of Two Normal 

Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 
Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package.                                                                                     

Introduction to SPSS. Importing data from excel, access, tab and comma separated files. 

Entering data, labeling a variable, coding and recoding a categorical and continuous 

variable. Converting data from string to numeric variables, sorting & filtering, merging, 

appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality,Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 

Total 60 hrs 
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CC 001P –Research Methodology & Biostatistics 

Sr. No. Topics No. of Hrs 

A Research Methodology  

1 Sampling Designs  4 

2 Measurement in research 5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B Biostatistics  

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software 6 

Total 60 hrs 
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CURRICULUM FOR M. Sc. IN BIOSTATISTICS 

1
ST

 YEAR 

 

Semester I 

 

 

Syllabus Ref. 

No. 
Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 
MBS 101 T 
 

Basic Mathematics and 
Introduction to Statistical 
Methods 

4 4 20 80 100 

 MBS 102 T Epidemiology 4 4 20 80 100 

 MBS 103 T Health Economics 4 4 20 80 100 

 MBS 104 T Demography 
4 4 20 80 100 

 MBS 105 T 
 

Health Care System and Policies 
& Health Surveys 

4 4 20 80 100 

 Practical           

 
MBS 101 P 
 

Basic Mathematics and 
Introduction to Statistical 
Methods 

2 4 10 40 50 

 MBS 102 P Epidemiology 2 4 10 40 50 

 MBS 103 P Health Economics 2 4 10 40 50 

 
MBS 104 P Demography 

2 4 10 40 50 

 
  Total 28 36 140 560 700 
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Semester II 

 

 

Syllabus Ref. 

No. 
Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 MBS 106 T Research Methodology-I 4 4 20 80 100 

 MBS 107 T Sampling Techniques in Health 4 4 20 80 100 

 

MBS 108 T 
 

Estimation and Testing of 
Hypothesis 

4 4 20 80 100 

 
MBS 109 T Applied Multivariate Analysis 4 4 20 80 100 

 
Practical           

 MBS 106 P Research Methodology-I 2 4 10 40 50 

 MBS 107 P Sampling Techniques in Health 2 4 10 40 50 

 
MBS 108 P 
 

Estimation and Testing of 
Hypothesis 

2 4 10 40 50 

 MBS 109 P Applied Multivariate Analysis 2 4 10 40 50 

 MBS 110 Seminar 1 2 50 0 50 

 
  Total 

25 34 170 480 650 
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2
ND

 YEAR 

Semester III 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 
MBS 111 T 
 

Biostatistics and 
Research Methodology-
II  

4 
 

4 
 

20 
 

80 
 

100 
 

 MBS 112 T Survival Analysis 4 4 20 80 100 

 
MBS 113 T 

Design of Experiment 
and Clinical Trial 

4 4 20 80 100 

  
Core Elective course** 4 4 20 80 100 

 MBS 114 T Non parametric Test           

 MBS 115 T 
Advance Statistical 
Computing 

          

 MBS 116 T Time Series Analysis           

 MBS 117 T Operations Research      

 MBS 118 Dissertation/Project* 6 12 50 - 50 

 
Practical           

 
MBS 111 P 
 

Biostatistics and 
Research Methodology-
II  

2 4 10 40 50 

 MBS 112 P Survival Analysis 2 4 10 40 50 

 
MBS 113 P 

Design of Experiment 
and Clinical Trial 

2 4 10 40 50 

 
 
 *Core Electives 2 4 10 40 50 

 MBS 114 P Non parametric Test      

 
MBS 115 P 

Advance Statistical 
Computing 

     

 MBS 116 P Time Series Analysis      

 MBS 117 P Operations Research      

 MBS 119 Seminar 1 2 50 0 50 

  
Total 

31 46 220 480 700 
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Semester IV 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

  
General elective ** 4 4 100 - 100 

 
GE 001 T 

Pursuit of Inner Self 
Excellence (POISE)      

 
GE 002 T 

Bioethics, Biosafety, IPR & 
Technology Transfer  

          

 
GE 003 T 

Disaster management and 
mitigation resources      

 
GE 004 T Human rights 

     

 
MBS118 Dissertation / Project* 18 36 -   200 200 

 
Practical           

 
MBS120 P 

Educational Tour / Field 
Work/Industrial Visit/Hospital 
Visit* 

 2 0  50 -  50 

  
Total 24 40 150 200 350 

 

 

 

 

 

 

 

 

 

 

 

 

 



21/58 

 

10. Indian Council of Social Science Research and Indian Council of Medical Research 

(1981) Health for All by 2000 A. D. ICSSR Delhi.  

11. Madan T.N. (1969) “Who Chooses Modern Medicine and Why” Economic and Political 

Weekly pp. 1475-84.  

 

 

SEMESTER – II 

PAPER VI(Theory-60 hrs & Practical- 60 hrs) 

MBS-106 T & P :RESEARCH METHODOLOGY- I 

Objectives:Thiscourse is to impart student’s knowledge and skills on the principals and methods 

of social research to be used in epidemiological analysis of various disease, health and injuries.  

Outcome: The purpose is to equip students with the skill to prepare a scientific research 

proposal with application of various bio statistical techniques and skills learnt during the course 

and also to conduct social science research with the help of hospital data. 

 1. Scientific Methods of Research Definition of Research, Assumptions, Operations and Aims of 
Scientific Research. The Research Process: conceptual, Empirical and Analytical Phases of 
Research Essentials Criterions of Scientific methods.  
2. Research Designs Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal design, threats 

to internal validity Cohort Studies Case Control Studies Cross sectional studies Monitoring and 

evaluative studies Action research/Intervention studies, Panel Studies. 

 3. Measurement Reliability and validity of measurement Face, construct, concurrent, and 

predictive validity Inter-coder reliability and stability, Non random and random errors, 

Reliability and validity of screening and diagnostic tests, Concept of Golden Test, Specificity 

and Sensitivity Predictive power of positive and negative test ROC Curve and its interpretation 

Scaling and composite indices, Attitude Scales: Point scales, ranking scales, rating scales, 

limitations of attitude scales, Types of Scales: Bogardus, Guttman, Likert, Semantic, Thurstone 

scale. Use of standards in measurements Gold standards for measuring biomarkers field settings  

4. Writing research proposal and report Purpose of a proposal/report Content of proposal/report 

Critical review of research report and journal article Introductory section, methodology adopted, 

Development of research tools Protocol preparation Analysis and inferences, Summary, 

conclusions and recommendations. References/Bibliography, Appendices, Footnotes. 5. 

Research Ethics, History of ethical guidelines and general principles Informed consent and 

human subject protection ICMR ethical guidelines for biomedical research on human 

participants. 

Text Books: 1. Bernard, H. Russell, (1995): Research Methods in Anthropology: Qualitative and 

Quantitative Approaches, Altamira Press, Walnut Creek. 2. Goode W J and Hatt P K. 1952. Methods in 

Social Research. McGraw Hills, New York.3. Mukherji, P.N., (1999): Methodologies in Social Science, 

Sage Publications, New Delhi. 4. Royce A. Singleton and Bruce C. Straits, (1999): Approaches to Social 
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MBS 110 SEMINAR: 

For seminar/presentation there will be a maximum of 50 marks. Seminar / presentations will be evaluated by the teachers of the 

dept. The marks obtained in the same will be kept confidentially with the Head of the Dept. and will be submitted along with the 

internal assessment marks.  

 

 

 

 

SEMESTER –III 

PAPER X (Theory-60 hrs & Practical- 60 hrs) 

MBS 111 T& P :Biostatistics and Research Methodology II 

Objectives: The main objective of this course is to prepare students to design, carry out, 

report, and present a research projects based on the fieldwork carried out by them. 

Students learn how to collect data using methods different methods in a real population. 

The course equips students with conceptual understandings of current academic debates 

regarding methods of data collection with practical skills to put those methods into 

practice. Students submit a written report and present their practical work for assessment. 

 

Outcome:The course equips students with conceptual understandings of current academic 

debates regarding methods of data collection with practical skills to put those methods into 

Students submit a written report and present their practical work for assessment,practice. 

 

1. Methods of Data Collection – Quantitative and qualitative 

Quantitative Methods: Questionnaire (mail method, interviews through telephone, internet 

and computers), interview schedule (face-to-face interviews or personal interviews). 

Questionnaire/interview schedule design and construction: Principles of constructing a 

questionnaire/interview schedule, Types of questions, framing of questions, sequencing 

of sections and questions and Interview techniques 

Qualitative Method: Walk through and observation (participatory and non-participatory), 

Social mapping, key informant interview, In-depth interviews, Focus group discussion, 

content analysis, free listing, pile sorting, mechanical devices (camera, tape recorder) 

 2. Data Collection - Field work 

3. Data processing and analysis, research report 

4. Presentation of research report 

Biostatistics  

1 Measuring the occurrence of disease, Measures of morbidity - prevalence and incidence 

rate, association between prevalence and incidence, uses of prevalence and incidence, 

problems with incidence and prevalence measurements; Clinical agreement: kappa 

statistics, Mantel-Haenszel test; intra-class correlation; Surveillance 
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2  Assessing the validity and reliability of diagnostic and screening test: Validity of screening 

test – sensitivity, specificity, positive predictive value and negative predictive value; 

Reliability; Relationship between validity and reliability; ROC curve and its applications; 

Overall accuracy 

3 Issues in epidemiology: Association; causation; causal inference; Errors and bias; 

Confounding; Controlling confounding; Measurement of interactions; Generalizability 

Estimating risk: Estimating association – absolute risk, relative risk, odds ratio;  

4. Estimating potential for prevention – attributable risk; comparison of relative risk and 

attributable risk; Odds ratios for retrospective studies; Odds ratios approximating the 

prospective RR; Exact inference for odds ratio analysis of matched case-control data  

Statistical process control: special and common causes of variation, Shewhart, CUSUM and 

EWMA charts 

Text Books:Research Methodology 

 

1. Bernard, H. Russell, (1995): Research Methods in Anthropology: Qualitative and 

Quantitative Approaches, Altamira Press, Walnut Creek. 

2. Goode W J and Hatt P K. 1952. Methods in Social Research. McGraw Hills, New 

York. 

3. Pullum W. 2006. An Assessment of Age and Data Reporting in the DHS Surveys, 

1985-2003. DHS Methodological Report No. 5. Calverton, Maryland, Marco 

International Inc. 

4. Royce A. Singleton and Bruce C. Straits, (1999): Approaches to Social Research, 

Oxford, Oxford University Press. 

5. Young P V. 1994. Scientific Social Surveys and Research. Prentice-Hall, New York 

(4th Edition). 

6. Altman D G: Practical Statistics for Medical Research, London: Chapman and Hall, 2006. 

7. Rosner B: Fundamentals of Biostatistics, ed. 6, 2006. 

8. Dunn G, Everitt B: Clinical Biostatistics: An Introduction to Evidence-based Medicine. 

Edward Arnold, 1995. 

 

 

PAPER XI(Theory-60 hrs & Practical- 60 hrs) 

MBS 112 T& P: SURVIVAL ANALYSIS 

Objectives: The main objective of this course is to equip students with the basic concepts and 
methods employed in survival analysis. At the same time, the course aims to equip the student 
with recent advances in the field of Survival Analysis. The idea is to emphasize concepts over 
details, with recent applications in public health. After going through this course, the student 
should be capable enough to take up responsibility and actively participate in academics, 
government organizations, pharmaceutical companies, health organizations, etc.  
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Outcome:After going through this course, the student should be capable enough to take up 

responsibility and actively participate in academics, government organizations, pharmaceutical 

companies, health organizations, etc. 

Unit I :Introduction to survival analysis; motivating the need; concepts and definitions; 
concept of censoring and type of censoring. 

 

Unit II. Survival function, probability density function, hazard function; relationship between 

the three types of function; survival curve; estimating medium survival time;estimation of these 

function in the absence and presence of censoring; application ofthese functions in survival 

analysis. 

Unit III. Survival distributions- Weibull distribution; exponential distribution; lognormal 

distribution; gamma distribution. 

 

Unit IV. Survival Model: Introduction,  Acturial Life Table, Product Limit Life Table, Life 

Table in Continuous form,  Nonparametric methods of estimating survival function- 

introduction; Kaplan-Meierestimates; life table estimates; clinical life tables; life table vs. 

Kaplan-Meier 

estimates; The Mantel-Haenszel test. 

 

Unit V Estimating survival rates using large scale data like DHS, NFHS, DLHS, etc. Comparing 

survival curves- Generalized Wilconxon (Breslow, Gehan); logrank test 

 

Unit VI. Regression methods for survival analysis- Proportional Hazard Models, Calculation of 

Life Tables from the Proportional Hazard Models, Statistical Inference and Goodness of Fit, 

MCA adapted to Proportional Hazard Model, in Epidemiology and Public Health. 

 

Unit VII. Hazard Model with Time dependent, Time Dependent Predictor variables and Time 

Dependent Coefficient. 

 
 
 
 
 

Text Books 

1. Altman D G: Practical Statistics for Medical Research, London: Chapman and Hall,2006 
2. Lee E T: Statistical Methods for survival Data Analysis, ed. 2. New York, John Wiley 
& Sons. 
3. Armitage P, Berry G: Statistical Methods in Medical Research, ed.4, Wiley 
Blackwell, 2001. 
4. Choe MK, Retherford RD: Statistical Models for Causal Analysis, Wiley- Interscience, 

1993. 
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Name of the Programme M.Sc. Medical Radiology & Imaging Technology 

Name of the Course 
Research Methodology & Biostatistics                                                  

(Core Course) 

Course Code CC 001 L 

 

Teaching Objective 

The course is intended to give an overview of research andstatistical 

models commonly used in medical and bio-medical sciences. Thegoal is to 

impart an intuitive understanding and working knowledge ofresearch 

designs and statistical analysis. The strategy would be tosimplify, analyse 

the treatment of statistical inference and to focus primarily onhow to 
specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, 

researchdesigns with the understating of background theory of various 

commonly usedstatistical techniques as well as analysis interpretation & 

reporting ofresults and use of statistical software. 

 
Sr. 

No. 
Topics 

No. of 

Hrs. 

A Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 
Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 

5 
Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 
Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 
5 
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Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 
Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 
and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 
Measuring the Power of a Hypothesis Test,  Normal distribution, data 

transformationImportant Parametric Tests, Hypothesis Testing of Means, Hypothesis 

Testing for Differences between Means, Hypothesis Testing for Comparing Two 

Related Samples, Hypothesis Testing of Proportions, Hypothesis Testing for Difference 

between Proportions, Hypothesis Testing for Comparing a Variance to Some 

Hypothesized Population Variance, Testing the Equality of Variances of Two Normal 

Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 
Measures of Relationship:  Need and meaning, Correlation and Simple Regression 
Analysis 

2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 
technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 
U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 
Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 
Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package.                                                                                     
Introduction to SPSS. Importing data from excel, access, tab and comma separated files. 

Entering data, labeling a variable, coding and recoding a categorical and continuous 

variable. Converting data from string to numeric variables, sorting & filtering, merging, 

appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality,Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 
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Total 60 hrs 

CC 001P –Research Methodology & Biostatistics 

Sr. No. Topics No. of Hrs 

A Research Methodology  

1 Sampling Designs  4 

2 Measurement in research 5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B Biostatistics  

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software 6 

Total 60 hrs 
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Semester I 

Sr. 

No. 

Syllabus 

Ref. No. 
Subject Credits 

Teachin

g hours 
Marks 

  Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

1 CE 101 T 
Relevant Gross Anatomy 

4 4 20 80 100 

2 CE102 T 
Histology 

3 3 20 80 100 

3 CE103 T 

Genetics and Reproductive 

Hormone
 4 4 20 80 100 

4 CE 104 T 

General& Systemic 

Embryology
 4 4 20 80 100 

  Practical 
     

1 CE 101 P 
Relevant Gross Anatomy 

2 4 10 40 50 

2 CE 102 P 
Histology 

2 4 10 40 50 

3 CE 103 P 

Genetics and Reproductive 

Hormone
 2 4 10 40 50 

4 CE 104 P 

General& Systemic 

Embryology
 2 4 10 40 50 

    Total 23 31 120 480 600 
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Semester II 

 
Syllabus 

Ref. No. 
Subject Credits 

Teaching 

hours 
Marks 

 Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 

CE 105 T 

Infertility & Ovulation 

induction methods 4 4 20 80 100 

 

CE 106 T 

Quality assessment, 

statistics, handling data, 

ethics, legislation 
4 4 20 80 100 

 
CE 107 T 

IVF procedure  
4 4 20 80 100 

 CC 001 T 

Research Methodology & 

Biostatistics(Core Course) 4 4 20 80 100 

 Practical 
     

 

CE 105 P 

Infertility & Ovulation 

induction methods 2 4 10 40 50 

 

CE 106 P 

Quality assessment, 

statistics, handling data, 

ethics, legislation 
2 4 10 40 50 

 
CE 107 P 

IVF procedure  
2 4 10 40 50 

 CC 001 P 

Research Methodology & 

Biostatistics (Core Course) 2 4 10 40 50 

    Total 24 32 120 480 600 
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Semester III 

Sr. 

No. 

Syllabus Ref. 

No. 
Subject Credits 

Teaching 

hours 
Marks 

  Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 CE 108 T 
Introduction to IVF lab 

3 3 20 80 100 

 CE 109 T 

Techniques used in IVF 

Lab 4 4 20 80 100 

 Core Elective course**      

 CE 110 T 
ICSI 

4 

 

 

4 

 

 

20 

 

 

80 

 

 

100 

 

 

 CE 111 T 

Biochemistry including 

steroid metabolism  

 CE 112 T 
Lab equipment 

 CE 113  
Dissertation/Project 

Proposal* 
6 12 50 - 50 

 Practical 
     

 CE 108 P 
Introduction to IVF lab 

2 4 10 40 50 

 CE 109 P 

Techniques used in IVF 

Lab 2 4 10 40 50 

 Core Elective practical      

 CE 110 P ICSI 

1 2 10 40 50  CE 111 P 
Biochemistry including 

steroid metabolism 

 CE 112 P Lab equipment 

 CE 114  Seminar* 1 2 50 0 50 

    Total 23 35 190 360 550 
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Semester IV 

Sr. 

No

. 

Syllabus Ref. 

No. 
Subject Credits 

Teachin

g hours 
Marks 

  Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

  
      

 1 ** General elective      

 
GE 001 T 

Pursuit of Inner Self 

Excellence (POISE) 

4 

 
4 
 

100 

 
- 
 

100 

 

  GE 002 T 
IPR & Bioethics 

�(Multidisciplinary/ 

Interdisciplinary) 

 
GE 003 T 

Disaster management and 

mitigation resources 

 
GE 004 T Human rights 

2 CE 113 Dissertation / Project* 18 36 - 200 200 

  Practical 
     

1 CE 115 P 

Educational Tour / Field 

Work/Industrial 

Visit/Hospital Visit* 

2 0 50 - 50 

    Total 24 40 150 200 350 

 

*(a) Dissertation / Project Course commences in III Semester  

(b) Educational Tours / Field Works Course may be carried out in any Semester or all 

Semesters but evaluated and Grade Points are to be added in 4
th

 Semester. 

(Elective): Any one subject is to be chosen from the following (Subjects offered may change 

from time to time depending on the availability of expertise) 

**Elective courses may or may not have practical and/or field work. 

� Multidisciplinary / Interdisciplinary 

EDUCATIONAL/INDUSTRIAL TOUR: 

Industrial visit has its own importance in building a career of a student which is pursuing a professional degree. 

Objections of industrial visit are to provide students an insight regarding internal working of reputed hospitals and 

labs. Industrial visits provides students an opportunity to learn practically thoughts interactions, working methods 

and employment practices as theoretical knowledge is not enough for making a competent and skilful professionals. 
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Name of the Programme 
M. SC MEDICAL BIOTECHNOLOGY 

Course Code 
CC 001 T 

Name of the Course 
RESEARCH METHODOLOGY & BIOSTATISTICS (CORE COURSE) 

 

Teaching Objective 

The course is intended to give an overview of research and statistical 

models commonly used in medical and bio-medical sciences. The goal is to 

impart an intuitive understanding and working knowledge of research 

designs and statistical analysis. The strategy would be to simplify, analyse 

the treatment of statistical inference and to focus primarily on how to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, research 

designs with the understating of background theory of various commonly 

used statistical techniques as well as analysis interpretation & reporting of 

results and use of statistical software. 

 

Sr. 

No. 
Topics 

Allotted 

60 Hrs. 

A 
Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 hrs 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 hrs 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 hrs 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 hrs 

5 Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 hrs 
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6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

5 hrs 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 hrs 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped 

mean and grouped standard deviation (including merits and demerits). 

3 hrs 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data transformation 

Important Parametric Tests, Hypothesis Testing of Means, Hypothesis Testing for 

Differences between Means, Hypothesis Testing for Comparing Two Related Samples, 

Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 hrs 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 hrs 

11 Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 hrs 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 hrs 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-

free Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-

Whitney U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 hrs 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 hrs 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package.                                                                                     

Introduction to SPSS. Importing data from excel, access, tab and comma separated 

files. Entering data, labeling a variable, coding and recoding a categorical and 

continuous variable. Converting data from string to numeric variables, sorting & 

filtering, merging, appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation 

include histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric 

test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality, Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 hrs 
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Name of the Programme M. Sc. Clinical Embryology 

Course Code  CC 001 P 

Name of the Course 
Research Methodology & Biostatistics (Practical 60 hrs) 

 

Sr. No. Topics 
Allotted        

60 Hrs 

A 
Research Methodology 

 

1 Sampling Designs  4 hrs 

2 Measurement in research  5 hrs 

3 Methods of Data Collection 3 hrs 

4 Sampling Fundamentals  3 hrs 

B 
Biostatistics 

 

5 Data Presentation  4 hrs 

6 Measures of Central Tendency and Dispersion  4 hrs 

7 Testing of Hypotheses   12 hrs 

8 Chi-square Test 2 hrs 

9 Measures of Relationship 3 hrs 

10 Analysis of Variance and Covariance 4 hrs 

11 Nonparametric or Distribution-free Tests 4 hrs 

12 Vital Health Statistics:  Measurement of Population 6 hrs 

13 Computer Application Using Statistical Software 6 hrs 
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CURRICULUM FOR M. Sc. MEDICAL BIOTECHNOLOGY 

1
ST

 YEAR 

 

Semester I 

 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 BT 101 T Cell Biology 4 4 20 80 100 

 BT 102 T Immunology &Immunotechnology 4 4 20 80 100 

 BT 103 T Analytical Instrumentation 4 4 20 80 100 

 
BT 104 T Basic Biochemistry & Biomolecules � 

(Multidisciplinary/Interdisciplinary) 
4 4 20 80 100 

 Practical           

 BT 101 P Cell Biology 2 4 10 40 50 

 BT 102 P Immunology &Immunotechnology 2 4 10 40 50 

 BT 103 P Analytical Instrumentation 2 4 10 40 50 

 BT 104 P Basic Biochemistry & Biomolecules � 

(Multidisciplinary/Interdisciplinary) 
2 4 10 40 50 

 

  Total 24 32 120 480 600 

 

 

Semester II 

 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 BT 105 T Molecular Biology & Genomics  4 4 20 80 100 

 BT 106 T Recombinant DNA Technology 4 4 20 80 100 

 BT 107 T Bioinformatics 4 4 20 80 100 

 
CC 001 T 

Research Methodology & Biostatistics        

(Core Course) 4 4 20 80 100 

 Practical           

 BT 105 P Molecular Biology & Genomics  2 4 10 40 50 

 BT 106 P Recombinant DNA Technology 2 4 10 40 50 

 BT 107 P Bioinformatics 2 4 10 40 50 

 CC 001 P 

Research Methodology & Biostatistics        

(Core Course) 2 4 10 40 50 

 

  Total 24 32 120 480 600 
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2
ND

 YEAR 

Semester III 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 
BT 108 T Plant Biotechnology 4 4 20 80 100 

 
BT 109 T Animal Biotechnology 4 4 20 80 100 

  
Core Elective course** 4 4 20 80 100 

 
BT 110 T Medical Microbiology           

 
BT 111 T Human Genetics           

 
BT 112 T Nanobiotechnology           

 
BT 113 Dissertation/Project Proposal*  6 12 50  -  50 

 
Practical           

 
BT 108P Plant Biotechnology 2 4 10 40 50 

 BT 109 P Animal Biotechnology 2 4 10 40 50 

 

 

BT 110 P 

BT 111 P 

BT 112 P 

Core Elective practical 

Medical Microbiology 

Human Genetics 

Nanobiotechnology 

1 2 10 40 50 

 
BT 114 Seminar* 1 2 50 0 50 

  
Total 24 36 190 360 550 

 

 

Semester IV 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

  
General elective ** 4 4 100 0 100 

 
GE 001 T 

Pursuit of Inner Self Excellence 
(POISE)      

 
GE 002 T 

Bioethics, Biosafety, IPR & 

Technology Transfer  
          

 
GE 003 T 

Disaster Management and 

Mitigation Resources      

 
GE 004 T Human rights 

     

 
BT 113 Dissertation / Project* 18 36 -   200 200 

 
Practical           

 
BT 115 P 

Educational Tour / Field 

Work/Industrial Visit/Hospital 
Visit* 

 2 0  50 -  50 

  
Total 24 40 150 200 350 
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Name of the Programme 
M. SC MEDICAL BIOTECHNOLOGY 

Course Code 
CC 001 T 

Name of the Course 
RESEARCH METHODOLOGY & BIOSTATISTICS (CORE COURSE) 

 

Teaching Objective 

The course is intended to give an overview of research and statistical 

models commonly used in medical and bio-medical sciences. The goal is to 

impart an intuitive understanding and working knowledge of research 

designs and statistical analysis. The strategy would be to simplify, analyse 

the treatment of statistical inference and to focus primarily on how to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, research 

designs with the understating of background theory of various commonly 

used statistical techniques as well as analysis interpretation & reporting of 

results and use of statistical software. 

 

Sr. 

No. 
Topics 

Hours 

allotted 

60hrs 

A 
Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 
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5 Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

5 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data transformation 

Important Parametric Tests, Hypothesis Testing of Means, Hypothesis Testing for 

Differences between Means, Hypothesis Testing for Comparing Two Related Samples, 

Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software and 

Statistical package.                                                                                     Introduction to SPSS. 

Importing data from excel, access, tab and comma separated files. Entering data, labeling a 
variable, coding and recoding a categorical and continuous variable. Converting data from 

string to numeric variables, sorting & filtering, merging, appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 
histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post HOC 

test. Testing for normality, Chi-square test with measures of association. Pearson correlation. 
Non parametric test. 

3 
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Name of the Programme M.Sc. Medical Radiology & Imaging Technology 

Name of the Course 
Research Methodology & Biostatistics                                                  

(Core Course) 

Course Code CC 001 L 

 

Teaching Objective 

The course is intended to give an overview of research andstatistical 

models commonly used in medical and bio-medical sciences. Thegoal is to 

impart an intuitive understanding and working knowledge ofresearch 

designs and statistical analysis. The strategy would be tosimplify, analyse 

the treatment of statistical inference and to focus primarily onhow to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, 

researchdesigns with the understating of background theory of various 

commonly usedstatistical techniques as well as analysis interpretation & 

reporting ofresults and use of statistical software. 

 
Sr. 

No. 
Topics 

No. of 

Hrs. 

A Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 

5 
Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 
Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

5 
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Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data 

transformationImportant Parametric Tests, Hypothesis Testing of Means, Hypothesis 

Testing for Differences between Means, Hypothesis Testing for Comparing Two 

Related Samples, Hypothesis Testing of Proportions, Hypothesis Testing for Difference 

between Proportions, Hypothesis Testing for Comparing a Variance to Some 

Hypothesized Population Variance, Testing the Equality of Variances of Two Normal 

Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 
Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test KruskalWalli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package.                                                                                     

Introduction to SPSS. Importing data from excel, access, tab and comma separated files. 

Entering data, labeling a variable, coding and recoding a categorical and continuous 

variable. Converting data from string to numeric variables, sorting & filtering, merging, 

appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality,Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 

Total 60 hrs 
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CC 001P –Research Methodology & Biostatistics 

Sr. No. Topics No. of Hrs 

A Research Methodology  

1 Sampling Designs  4 

2 Measurement in research 5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B Biostatistics  

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software 6 

Total 60 hrs 
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Semester I 

 

Syllabus 

Ref. No. 
Subject Credits 

Teaching 

hours 

 

Marks 

  Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 MB 101 T Cell Biology 4 4 20 80 100 

 MB 102 T Molecular Immunology 4 4 20 80 100 

 MB 103 T Molecular Enzymology 4 4 20 80 100 

 MB 104 T Metabolic Engineering 4 4 20 80 100 

  Practical           

 MB 101 P Cell Biology 2 4 10 40 50 

 MB 102 P Molecular Immunology 2 4 10 40 50 

 MB 103 P Molecular Enzymology 2 4 10 40 50 

 MB 104 P Metabolic Engineering 2 4 10 40 50 

    Total 24 32 120 480 600 

 

Semester II 

 

Syllabus 

Ref. No. 
Subject Credits 

Teaching 

hours 
Marks 

  Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 MB105 T Gene and Protein Science  4 4 20 80 100 

 MB106 T Bioinformatics &Computational biology 4 4 20 80 100 

 MB 107 T DNA Recombinant Technology 4 4 20 80 100 

 
CC 001 T 

Research Methodology and Biostatistics 

(Core Course) 
4 4 20 80 100 

  Practical           

 MB 105 P Gene and Protein Science  2 4 10 40 50 

 MB 106 P Bioinformatics &Computational biology 2 4 10 40 50 

 MB 107 P DNA Recombinant Technology 2 4 10 40 50 

 
CC 001 P 

Research Methodology and Biostatistics 

(Core Course) 
2 4 10 40 50 

    Total 24 32 120 480 600 
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Semester III 

 
Syllabus 

Ref. No. 
Subject Credits 

Teaching 

hours 
Marks 

 Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 MB 108 T Genomics 4 4 20 80 100 

 MB 109 T Proteomics 4 4 20 80 100 

 
 

Core Elective course** 4 4 20 80 100 

 MB 110 T Nanobiotechnology           

 MB 111 T Molecular Diagnostics           

 MB 112 T Drug discovery           

 MB 113 Dissertation/Project Proposal*  6 12 50 -  50 

 Practical           

 MB 108 P Genomics 2 4 10 40 50 

 MB 109 P Proteomics 2 4 10 40 50 

 

 

MB110 P 

MB111 P 

MB112 P 

Core Elective Practical 

Nanobiotechnology 

Molecular diagnostics 

Drug discovery 

1 2 10 40 50 

 MB 114 Seminar* 1 2 50 0 50 

    Total 24 36 190 360 550 

 

Semester IV 

 
Syllabus 

Ref. No. 
Subject Credits 

Teaching 

hours 
Marks 

 Theory     
Internal 

Assessment 

Semester 

Exam 
Total 

 
      

 ** General Elective 4 4 100 - 100 

 GE 001 T Analytical Instrumentation 
     

 GE002 T 
Bioethics,  Biosafety, IPR  & 

Technology transfer 
          

 GE003 T 
Quality Assurance & Quality 

Control      

 MB 113 Dissertation / Project* 18 36 -   200 200 

 Practical           

 MB 115 P 

Educational Tour / Field 

Work/Industrial Visit/Hospital 

Visit* 

 2 0  50 -  50 

    Total 24 40 150 200 350 
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CC 001 T:  BIOSTATISTICS & RESEARCH METHODOLOGY(THEORY)-60 hrs 

Teaching Objective 

The course is intended to give an overview of research and statistical 

models commonly used in medical and bio-medical sciences. The goal is to 

impart an intuitive understanding and working knowledge of research 

designs and statistical analysis. The strategy would be to simplify, analyse 

the treatment of statistical inference and to focus primarily on how to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand statistical models, research designs with 

the understating of background theory of various commonly used statistical 

techniques as well as analysis interpretation & reporting of results and use 

of statistical software. 

 

Sr. 

No. 
Topics 

Hrs. 

Alloted 

60 Hrs. 

A Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, 
Operations and Aims of Scientific Research. Research Process,  Significance and 
Criteria of Good Research , Research Methods versus Methodology, Different 
Steps in Writing Report, Technique of Interpretation, Precaution in 
interpretation, Significance of Report Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and 
exploratory, Experimental Studies: Pre-test design, post-test design, Follow-up 
or longitudinal design, Cohort Studies, Case Control Studies, Cross sectional 
studies, Intervention studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample 
Design, Steps in Sampling Design Criteria of Selecting a Sampling Procedure, 
Characteristics of a Good Sample Design, Different Types of Sample Designs 
(Probability sampling and non probability sampling), How to Select a Random 
Sample?, Systematic sampling, Stratified sampling, Cluster sampling, Area 
sampling, Multi-stage sampling, Sampling with probability proportional to 
size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in 
Measurement, Tests of Sound Measurement, Technique of Developing 
Measurement Tools, Scaling Meaning of Scaling, Scale Classification Bases, 
Important Scaling Techniques, Scale Construction Techniques, Possible sources 
of error in measurement, Tests of sound measurement 

5 

5 Methods of Data Collection:  Types of data, Collection of Primary Data, 
Observation Method, Interview Method, Collection of Primary Data 

5 

6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit 
Theorem, Sampling Theory, Concept of Standard Error, Estimation, Estimating 
the Population Mean Estimating Population Proportion, Sample Size and its 
Determination, Determination of Sample Size through the Approach Based on 

5 
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Precision Rate and Confidence Level. 
B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, 
Discrete and continuous. Tables: Frequency distributions, Relative frequency, 
Graph: Bar charts, Histograms, Frequency polygons, one way scatter plots, Box 
plots, two way scatter plots, line graphs 

3 

8 

Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, 
Inter quartile range, variance and Standard Deviation, Coefficient of variation, 
grouped mean and grouped standard deviation (including merits and 
demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis 
Testing, Measuring the Power of a Hypothesis Test,  Normal distribution, data 
transformation Important Parametric Tests, Hypothesis Testing of Means, 
Hypothesis Testing for Differences between Means, Hypothesis Testing for 
Comparing Two Related Samples, Hypothesis Testing of Proportions, 
Hypothesis Testing for Difference between Proportions, Hypothesis Testing for 
Comparing a Variance to Some Hypothesized Population Variance, Testing the 
Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the 
Application Chi-square test, Steps Involved in Applying Chi-square Test, 
Alternative Formula, Yates’ Correction, and Coefficient by Contingency. 

2 

11 Measures of Relationship:  Need and meaning, Correlation and Simple 
Regression Analysis 

2 

12 

Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept 
and technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in 
Latin-Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA 
Technique. 

4 

13 

Nonparametric or Distribution-free Tests: Important Nonparametric or 
Distribution-free Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank 
Sum Test: Mann-Whitney U test Kruskal Walli’s test, Friedman's test, and 
Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific 
rate, Measurement of fertility: specific fertility rate, Total fertility rate, 
Reproduction rate, Gross Reproduction Rate, Net Reproduction Rate, Measures 
related to mortality: Crude Death Rate (CDR), Age-specific death Rate, Infant 
and child mortality rate, Measures related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of 
Software and Statistical package.                                                                                     
Introduction to SPSS. Importing data from excel, access, tab and comma 
separated files. Entering data, labeling a variable, coding and recoding a 
categorical and continuous variable. Converting data from string to numeric 
variables, sorting & filtering, merging, appending data sets.  
Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation 
include histogram, bar chart, pie chart, scatter diagram, box plot, line chart. 
Parametric test of  
hypothesis-one sample, Independent and paired sample t test, one way 

3 
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Sr. No. 
Topics 

Hours allotted 

60hrs 

A Research Methodology 
 

1 Sampling Designs  4 hrs 

2 Measurement in research  5 hrs 

3 Methods of Data Collection 3 hrs 

4 Sampling Fundamentals  3 hrs 

B Biostatistics 
 

5 Data Presentation  4 hrs 

6 Measures of Central Tendency and Dispersion  4 hrs 

7 Testing of Hypotheses   12 hrs 

8 Chi\-square Test 2 hrs 

9 Measures of Relationship 3 hrs 

10 Analysis of Variance and Covariance 4 hrs 

11 Nonparametric or Distribution-free Tests 4 hrs 

12 Vital Health Statistics:  Measurement of Population 6 hrs 

13 Computer Application Using Statistical Software 6 hrs 
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CURRICULUM FOR M.Sc.MEDICAL GENETICS 

1
ST

 YEAR 

 

Semester I 

 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 GEN 101 T Cell Biology 4 4 20 80 100 

 GEN 102 T Immunology &Immunotechnology 4 4 20 80 100 

 GEN 103 T Analytical Instrumentation 4 4 20 80 100 

 
GEN 104 T 

Basic Biochemistry &Inborn Errors of 

Metabolism)� 

(Multidisciplinary/Interdisciplinary) 

4 4 20 80 100 

 Practical           

 GEN 101 P Cell Biology 2 4 10 40 50 

 GEN 102 P Immunology &Immunotechnology 2 4 10 40 50 

 GEN 103 P Analytical Instrumentation 2 4 10 40 50 

 GEN 104 P Basic Biochemistry & Biomolecules � 

(Multidisciplinary/Interdisciplinary) 
2 4 10 40 50 

 

  Total 24 32 120 480 600 

 

 

Semester II 

 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 GEN 105 T Molecular Biology & Genomics  4 4 20 80 100 

 GEN 106 T Recombinant DNA Technology 4 4 20 80 100 

 GEN 107 T Bioinformatics 4 4 20 80 100 

 
CC 001 T 

Research Methodology & Biostatistics  

(Core Course) 
4 4 20 80 100 

 Practical           

 GEN 105 P Molecular Biology & Genomics  2 4 10 40 50 

 GEN 106 P Recombinant DNA Technology 2 4 10 40 50 

 GEN 107 P Bioinformatics 2 4 10 40 50 

 CC 001 P 
Research Methodology & Biostatistics  

(Core Course) 
2 4 10 40 50 

 

  Total 24 32 120 480 600 
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2
ND

 YEAR 

Semester III 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

 
GEN 108 T 

Clinical Genetics& Genetic 

Counselling 
4 4 20 80 100 

 
GEN 109 T 

Developmental Genetics& 

Environment Genetics 
4 4 20 80 100 

  
Core Elective course** 4 4 20 80 100 

 
GEN 110 T 

Cancer genetics and 

Pharmacogenomics 
          

 
GEN 111 T 

Principles of 

Genetics&Population 

Genetics 

          

 
GEN 112 T Stem Cell           

 
GEN 113 

Dissertation/Project 

Proposal* 
 6 12 50 -  50 

 
Practical   

 
      

 
GE108 P Clinical Genetics 2 4 10 40 50 

 
GE 109 P Developmental Genetics 2 4 10 40 50 

 

 

GE 110 P 

 

GE 111 P 

GE 112 P 

Core Elective Practical 

Cancer Genetics and 

Pharmacogenomics 

Principles of Genetics & 

Population Genetics         

Stem Cell 

1 2 10 40 50 

 
GEN 114 Seminar* 1 2 50 0 50 

 
  Total 24 36 190 360 550 

Semester IV 

 
Syllabus Ref. No. Subject Credits 

Teaching 

hours 
Marks 

 
Theory     

Internal 

Assessment 

Semester 

Exam 
Total 

  
General elective ** 4 4 100 0 100 

 
GEN 001 T 

Pursuit of Inner Self Excellence 

(POISE)      

 
GEN 002 T 

Bioethics, Biosafety, IPR & 

Technology Transfer  
          

 
GEN 003 T 

Disaster Management and 

Mitigation Resources      

 
GEN 004 T Human rights 

     

 
GEN 113 Dissertation / Project* 18 36 -   200 200 

 
Practical           

 
GEN 115 P 

Educational Tour / Field 

Work/Industrial Visit/Hospital 

Visit* 

 2 0  50 -  50 



28/86 

 

5 Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

5 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data transformation 

Important Parametric Tests, Hypothesis Testing of Means, Hypothesis Testing for 

Differences between Means, Hypothesis Testing for Comparing Two Related Samples, 

Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software and 

Statistical package. Introduction to SPSS. Importing data from excel, access, tab and comma 
separated files. Entering data, labeling a variable, coding and recoding a categorical and 

continuous variable. Converting data from string to numeric variables, sorting & filtering, 

merging, appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 
histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post HOC 

test. Testing for normality, Chi-square test with measures of association. Pearson correlation. 
Non parametric test. 

3 
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Name of the Programme M. SC MEDICAL GENETICS 

Course Code  CC 001 P 

Name of the Course RESEARCH METHODOLOGY & BIOSTATISTICS  (PRACTICAL) 

 

Sr. No. Topics 

Total Hrs. 

Alloted (60 

Hrs.) 

A 
Research Methodology 

 

1 Sampling Designs  4 

2 Measurement in research  5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B 
Biostatistics 

 

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software  6 

 

**Note: Any 5 Practical from each paper is mandatory. 
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Sr. No. Topics 
No. of 

Hrs. 

A Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 
Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 
Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 
Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 
in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 

5 
Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 

Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

5 

B Biostatistics  

7 
Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 
3 

Teaching Objective 

The course is intended to give an overview of research and statistical 

models commonly used in medical and bio-medical sciences. The goal is to 

impart an intuitive understanding and working knowledge of research 

designs and statistical analysis. The strategy would be to simplify, analyse 

the treatment of statistical inference and to focus primarily on how to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, research 

designs with the understating of background theory of various commonly 

used statistical techniques as well as analysis interpretation & reporting of 

results and use of statistical software. 

mgmsb
Highlight



Curriculum for Master in Public Health (MPH)                                       MGM Institute of Health Sciences   

 

 

     

 

20/44 

 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data transformation 

Important Parametric Tests, Hypothesis Testing of Means, Hypothesis Testing for 

Differences between Means, Hypothesis Testing for Comparing Two Related Samples, 

Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 
Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 
Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-
Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 
Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test KruskalWalli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 
Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 
and Statistical package.                                                                                     

Introduction to SPSS. Importing data from excel, access, tab and comma separated files. 

Entering data, labelling a variable, coding and recoding a categorical and continuous 

variable. Converting data from string to numeric variables, sorting & filtering, merging, 

appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

Hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality, Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 

Total 
60 

hrs 
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CC 001 P – Research Methodology & Biostatistics 

Sr. No. Topics No. of Hrs 

A Research Methodology  

1 Sampling Designs  4 

2 Measurement in research  5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B Biostatistics  

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software  6 

Total 60 hrs 

  





7/74 

 

 

 

 

Semester I 

 
 Syllabus Ref. 

No. 

Subject Credits Teaching 

hours 

Marks 

 Theory   Internal 

Assessment 

Semester 

Exam 
Total 

 MHA 101 T Epidemiology and Demography 4 4 20 80 100 

 MHA 102 T Health Economics 4 4 20 80 100 

 MHA 103 T Business Communication 4 4 20 80 100 

 MHA 104 T Health Care System and 

Policies & Health Surveys 

4 4 20 80 100 

 MHA 105 T Principles of Management 2 2 10 40 50 

 MHA 106 T Orientation of Hospital Industry 2 2 10 40 50 

 Practical      

 MHA 107 P Industry Posting 4 8 20 80 100 

  Total 24 28 120 480 600 

Semester II 

 
 Syllabus Ref. 

No. 

Subject Credits Teaching 

hours 

Marks 

 Theory    Internal 

Assessment 

Semester 

Exam 
Total 

 MHA 108 T Hospital Planning and 

Management 

4 4 20 80 100 

 MHA 109 T Organizational Behaviour 2 2 10 40 50 

 MHA 110 T Managerial Communication 2 2 10 40 50 

 MHA 111 T Accounting & Costing 2 2 10 40 50 

 MHA 112 T Management Information 

System 

2 2 10 40 50 

 MHA 113 T Human Resource Management 2 2 10 40 50 

 MHA 114 T Project Management 2 2 10 40 50 

 CC 001 T Research Methodology & 

Biostatistics (Core Course) 

4 4 20 80 100 

 Practical      

 MHA 115 P Hospital Project 8 16 20 80 100 

 CC 001 P Research Methodology & 

Biostatistics (Core Course) 

2 4 10 40 50 
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  Total 30 40 130 520 650 

 

 

 

 

Semester III 
 Syllabus Ref. 

No. 

Subject Credits Teaching 

hours 

Marks 

 Theory    Internal 

Assessment 

Semester 

Exam 
Total 

  Core Electives (Any one)** 

4 4 20 80 100 

MHA 116 T 1. Quality Management & 

Accreditation in Hospital 

MHA 117 T 2. Health Insurance  

MHA 118 T 3. Hospital Super-specialty 

MHA 119 T 4. Services Management 

 MHA 120 T Legal Framework in Hospital 4 4 20 80 100 

 MHA 121 T Marketing Management for 

Hospital 

4 4 20 80 100 

 MHA 122 T Material Management 2 2 10 40 50 

 MHA 123 T Financial Management 2 2 10 40 50 

 MHA 124 T Strategic Management 2 2 10 40 50 

 MHA 125 T Medical Technology 

management 

2 2 10 40 50 

 MHA 126  Dissertation/Project Proposal* 6 12 50 - 50 

 Practical      

 MHA 127 P Internship 8 16 20 80 100 

  Total 34 48 170 480 650 

Semester IV 
 Syllabus Ref. 

No. 

Subject Credits Teaching 

hours 

Marks 

     Internal 

Assessment 

Semester 

Exam 
Total 

 Theory      

  General Electives (Any one)** 4 4 100 - 100 

 
GE 001 T 

Pursuit of Inner Self Excellence 

(POISE) 

     

 GE 002 T 
Bioethics, Biosafety, IPR & 

Technology Transfer 
     

 
GE 003 T 

Disaster management and 

mitigation resources 

     

 GE 004 T Human Rights      
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 MHA 126  Dissertation/Project* 18 36 - 200 200 

 Practical      

 MHA 128 P Educational Tour / Field 

Work/Industrial Visit/Hospital Visit* 
2 0 50 - 50 

  Total 24 40 150 200 350 

 

 

 

*(a) Dissertation / ProjectCoursecommences in III Semester  

(b) Educational Tours / Field Works Course may be carried out in any Semester or all 

Semestersbut evaluated and Grade Points are to be added in 4
th

 Semester. 

(Elective): Any one subject is to be chosen from the following (Subjects offered may change 

from time to time depending on the availability of expertise) 

**Elective courses may or may not have practical and/or field work. 

� Multidisciplinary / Interdisciplinary 

 

EDUCATIONAL/INDUSTRIAL TOUR IN THE PROGRAM: 

Industrial visit (National and International) has its own importance in building a career of a 

student which is pursuing a professional degree. Objections of industrial visit are to provide 

students an insight regarding internal working of reputed hospitals and labs. Industrial visits 

provides students an opportunity to learn practically thoughts interactions, working methods and 

employment practices as theoretical knowledge is not enough for making a competent and skilful 

professionals. 
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Course Code CC 001 T 

Name of the Course 
RESEARCH METHODOLOGY & BIOSTATISTICS                                                  

(Core Course) 

 

Teaching Objective 

The course is intended to give an overview of research and statistical 

models commonly used in medical and bio-medical sciences. The goal is to 

impart an intuitive understanding and working knowledge of research 

designs and statistical analysis. The strategy would be to simplify, analyse 

the treatment of statistical inference and to focus primarily on how to 

specify and interpret the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, research 

designs with the understating of background theory of various commonly 

used statistical techniques as well as analysis interpretation & reporting of 

results and use of statistical software. 

 

Sr. 

No. 
Topics 

Hours 

allotted 

60hrs 

A 
Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report 

Writing,  Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal 

design, Cohort Studies, Case Control Studies, Cross sectional studies, Intervention 

studies, Panel Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps 

in Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a 

Good Sample Design, Different Types of Sample Designs (Probability sampling and 

non probability sampling), How to Select a Random Sample?, Systematic sampling, 

Stratified sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling 

with probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, 

Tests of Sound Measurement, Technique of Developing Measurement Tools, Scaling 

Meaning of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale 

Construction Techniques, Possible sources of error in measurement, Tests of sound 

measurement 

5 

5 Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 

6 Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population 
5 
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Mean Estimating Population Proportion, Sample Size and its Determination, 

Determination of Sample Size through the Approach Based on Precision Rate and 

Confidence Level. 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter 

plots, line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter 

quartile range, variance and Standard Deviation, Coefficient of variation, grouped mean 

and grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data transformation 

Important Parametric Tests, Hypothesis Testing of Means, Hypothesis Testing for 

Differences between Means, Hypothesis Testing for Comparing Two Related Samples, 

Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, 

Yates’ Correction, and Coefficient by Contingency. 

2 

11 Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-

Square Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney 

U test Kruskal Walli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, 

Gross Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude 

Death Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures 

related to morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package. Introduction to SPSS. Importing data from excel, access, tab 

and comma separated files. Entering data, labeling a variable, coding and recoding a 

categorical and continuous variable. Converting data from string to numeric variables, 

sorting & filtering, merging, appending data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality, Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 

 

Name of the Programme MHA 
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Course Code  CC 001 P 

Name of the Course RESEARCH METHODOLOGY & BIOSTATISTICS  (PRACTICAL) 

 

Sr. No. Topics 

Total Hrs. 

Alloted (60 

Hrs.) 

A 
Research Methodology 

 

1 Sampling Designs  4 

2 Measurement in research  5 

3 Methods of Data Collection 3 

4 Sampling Fundamentals  3 

B 
Biostatistics 

 

5 Data Presentation  4 

6 Measures of Central Tendency and Dispersion  4 

7 Testing of Hypotheses   12 

8 Chi-square Test 2 

9 Measures of Relationship 3 

10 Analysis of Variance and Covariance 4 

11 Nonparametric or Distribution-free Tests 4 

12 Vital Health Statistics:  Measurement of Population 6 

13 Computer Application Using Statistical Software  6 

 

**Note: Any 5 Practical from each paper is mandatory. 

 

MHA 115P:HOSPITAL PROJECT   Total Hours: 240  

Project work based on given responsibilities in the department  

In this Phase students would be identifying some issues or challenges at the hospital and will be applying 

comprehensive research approach and submit the project in consultation with the academic as well as 

Hospital mentor. The student will make report and presentation for the project work during the practical 
examination. 
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Semester IV 

 Syllabus 

Ref. No. 
Subject 

Credit

s 

Teachin

g hours 
Marks 

 Theory     
Internal 

Assessment 

Semeste

r Exam 
Total 

  General elective ** 4 4 20 80 100 

 GE 001 T 
Pursuit of Inner Self 

Excellence (POISE) 
     

 GE 002 T 

Bioethics, Biosafety, IPR & 

Technology transfer  

(Multidisciplinary/ 

Interdisciplinary) 

          

 GE 003 T 
Disaster management and 

mitigation resources 
     

 GE 004 T Human rights      

 MCN 115 Seminar 1 2 50 - 50 
 MCN 116 Dissertation / Project* 18 36 -   200 200 
 Practical           

 MCN117 P 
Educational Tour / Field 

Work* 
 2 0   - -  0 

  Total 24 40 20 280 300 
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Name of the Programme M.Sc. Clinical Nutrition 

Name of the Course 
Research Methodology & Biostatistics                                                  

(Core Course) 

Course Code CC 001 L 

 

Teaching Objective 

The course is intended to give an overview of research andstatistical models 

commonly used in medical and bio-medical sciences. Thegoal is to impart 

an intuitive understanding and working knowledge ofresearch designs and 

statistical analysis. The strategy would be tosimplify, analyse the treatment 

of statistical inference and to focus primarily onhow to specify and interpret 

the outcome of research. 

Learning Outcomes 

Student will be able to understand develop statistical models, 

researchdesigns with the understating of background theory of various 

commonly usedstatistical techniques as well as analysis interpretation & 

reporting ofresults and use of statistical software. 

 

Sr. 

No 
Topic 

No. of 

Hrs. 

A 
Research Methodology:  

1 

Scientific Methods of Research: Definition of Research, Assumptions, Operations and 

Aims of Scientific Research. Research Process,  Significance and Criteria of Good 

Research , Research Methods versus Methodology, Different Steps in Writing Report, 

Technique of Interpretation, Precaution in interpretation, Significance of Report Writing,  

Layout of the Research Report 

5 

2 

Research Designs: Observational Studies: Descriptive, explanatory, and exploratory, 

Experimental Studies: Pre-test design, post-test design, Follow-up or longitudinal design, 

Cohort Studies, Case Control Studies, Cross sectional studies, Intervention studies, Panel 

Studies. 

5 

3 

Sampling Designs: Census and Sample Survey, Implications of a Sample Design, Steps in 

Sampling Design Criteria of Selecting a Sampling Procedure, Characteristics of a Good 

Sample Design, Different Types of Sample Designs (Probability sampling and non 

probability sampling), How to Select a Random Sample?, Systematic sampling, Stratified 

sampling, Cluster sampling, Area sampling, Multi-stage sampling, Sampling with 

probability proportional to size, Sequential sampling. 

5 

4 

Measurement in research:   Measurement Scales, Sources of Error in Measurement, Tests 

of Sound Measurement, Technique of Developing Measurement Tools, Scaling Meaning 

of Scaling, Scale Classification Bases, Important Scaling Techniques, Scale Construction 

Techniques, Possible sources of error in measurement, Tests of sound measurement 

5 

5 Methods of Data Collection:  Types of data, Collection of Primary Data, Observation 

Method, Interview Method, Collection of Primary Data 
5 
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6 

Sampling Fundamentals  : Need and importance for Sampling, Central Limit Theorem, 

Sampling Theory, Concept of Standard Error, Estimation, Estimating the Population Mean 

Estimating Population Proportion, Sample Size and its Determination, Determination of 

Sample Size through the Approach Based on Precision Rate and Confidence Level. 

5 

B Biostatistics  

7 

Data Presentation: Types of numerical data: Nominal, Ordinal, Ranked, Discrete and 

continuous. Tables: Frequency distributions, Relative frequency, Graph: Bar charts, 

Histograms, Frequency polygons, one way scatter plots, Box plots, two way scatter plots, 

line graphs 

3 

8 
Measures of Central Tendency and Dispersion: Mean, Median, Mode Range, Inter quartile 

range, variance and Standard Deviation, Coefficient of variation, grouped mean and 

grouped standard deviation (including merits and demerits). 

3 

9 

Testing of Hypotheses:  Definition, Basic Concepts, Procedure for Hypothesis Testing, 

Measuring the Power of a Hypothesis Test,  Normal distribution, data 

transformationImportant Parametric Tests, Hypothesis Testing of Means, Hypothesis 

Testing for Differences between Means, Hypothesis Testing for Comparing Two Related 

Samples, Hypothesis Testing of Proportions, Hypothesis Testing for Difference between 

Proportions, Hypothesis Testing for Comparing a Variance to Some Hypothesized 

Population Variance, Testing the Equality of Variances of Two Normal Populations. 

6 

10 
Chi-square Test:  Chi-square as a Non-parametric Test, Conditions for the Application 

Chi-square test, Steps Involved in Applying Chi-square Test, Alternative Formula, Yates’ 

Correction, and Coefficient by Contingency. 

2 

11 Measures of Relationship:  Need and meaning, Correlation and Simple Regression 

Analysis 
2 

12 
Analysis of Variance and Covariance: Analysis of Variance (ANOVA):Concept and 

technique of ANOVA, One-way ANOVA, Two-way ANOVA, ANOVA in Latin-Square 

Design Analysis of Co-variance (ANOCOVA), ANOCOVA Technique. 

4 

13 
Nonparametric or Distribution-free Tests: Important Nonparametric or Distribution-free 

Test  Sign test, Wilcoxon signed-Rank Test, Wilcoxon Rank Sum Test: Mann-Whitney U 

test KruskalWalli’s test, Friedman's test, and Spearman Correlation test. 

3 

14 

Vital Health Statistics:  Measurement of Population: rate, crude rate, specific rate, 

Measurement of fertility: specific fertility rate, Total fertility rate, Reproduction rate, Gross 

Reproduction Rate, Net Reproduction Rate, Measures related to mortality: Crude Death 

Rate (CDR), Age-specific death Rate, Infant and child mortality rate, Measures related to 

morbidity. 

4 

15 

Computer Application Use of Computer in data analysis and research, Use of Software 

and Statistical package.                                                                                     Introduction 

to SPSS. Importing data from excel, access, tab and comma separated files. Entering 

data, labeling a variable, coding and recoding a categorical and continuous variable. 

Converting data from string to numeric variables, sorting & filtering, merging, appending 

data sets.  

Frequencies, descriptive statistics, cross tabulations. Diagrammatic presentation include 

histogram, bar chart, pie chart, scatter diagram, box plot, line chart. Parametric test of  

hypothesis-one sample, Independent and paired sample t test, one way ANOVA& post 

HOC test. Testing for normality,Chi-square test with measures of association. Pearson 

correlation. Non parametric test. 

3 

Total 60 hrs 

 



33/77 
 

CC 001P –Research Methodology & Biostatistics 

Sr. No. Topics No. of Hrs 

A Research Methodology 

1 
Sampling Designs  

4 

2 Measurement in research 
5 

3 Methods of Data Collection 
3 

4 
Sampling Fundamentals  

3 

B Biostatistics 

5 Data Presentation  
4 

6 Measures of Central Tendency and Dispersion  
4 

7 
Testing of Hypotheses   

12 

8 
Chi-square Test 

2 

9 Measures of Relationship 
3 

10 Analysis of Variance and Covariance 
4 

11 
Nonparametric or Distribution-free Tests 

4 

12 
Vital Health Statistics:  Measurement of Population 

6 

13 Computer Application Using Statistical Software 
6 

Total0 60 hrs 
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File No. EC/18/000006

FDA Bhawan, Kotla Road,
New Delhi - 110002, India
Dated: 28-Sep-2018

Government of India
Ministry of Health & Family Welfare

Directorate General of Health Services
Office of Drugs Controller General (India)

Central Drugs Standard Control Organization

Subject: Ethics Committee Registration No. ECR/1133/Inst/MH/2018 issued under Rule 122DD of the Drugs &
Cosmetics Rules 1945.

Sir/Madam,

    Please refer to your application no. EC/NEW/INST/2017/1645 dated 29-Jan-2018 submitted to this
Directorate for the Registration of Ethics Committee.

    Based on the documents submitted by you, this office hereby registers the MGM INSTITUTIONAL ETHICS
COMMITTEE NAVI MUMBAI situated at MGM Medical College, Navi Mumbai Sector 1, Kamothe Navi Mumbai
Panvel Raigad Maharashtra - 410209 with Registration number ECR/1133/Inst/MH/2018 as per the provisions
of Rule 122DD of the Drugs and Cosmetics Rules, 1945 subject to the following conditions:

To

The Chairman
MGM INSTITUTIONAL ETHICS COMMITTEE NAVI
MUMBAI
MGM Medical College, Navi Mumbai
Sector 1, Kamothe Navi Mumbai Panvel Raigad
Maharashtra - 410209 India

1. This Registration is subject to the conditions specified under Rule 122DD and Appendix VIII of Schedule-Y of
Drugs and Cosmetics Act, 1940 and Rules 1945.

2. The Ethics Committee shall review and accord its approval to a clinical trial and also carry ongoing review of
the trial at appropriate intervals as specified in Schedule Y and the Good Clinical Practice Guidelines for Clinical
Trials in India and other applicable regulatory requirements for safeguarding the rights, safety and well-being of
the trial subjects.

3. In the case of any serious adverse event occurring to the clinical trial subjects during the clinical trial, the
Ethics Committee shall analyze and forward its opinion as per procedures specified under APPENDIX XII of
Schedule Y.

4. The Ethics Committee shall allow inspectors or officials authorized by the Central Drugs Standard Control
Organization to enter its premises to inspect any record, data or any document related to clinical trial and
provide adequate replies to any query raised by such inspectors or officials, as the case may be, in relation to
the conduct of clinical trial.

5. The licensing authority shall be informed in writing in case of any change in the membership or the
constitution of the ethics committee takes place.

6. All the records of the ethics committee shall be safely maintained after the completion or termination of the
study for not less than five years from the date of completion or termination of the trial (Both in hard and soft
copies).

7. If the Ethics Committee fails to comply with any of the conditions of registration, the Licensing Authority may,
after giving an opportunity to show cause why such an order should not be passed, by an order in writing stating
the reasons therefore, suspend or cancel the registration of the Ethics Committee for such period as considered
necessary.

Page 1



8. This registration shall be in force for a period of three years from the date of issue, unless it is sooner
suspended or cancelled. Provided that if the application for re-registration is received by the Licensing Authority
within three months before the expiry, the registration shall continue to be in force until orders are passed by the
said authority.

a. The Licensing Authority shall be informed in writing in case of any change in the membership or the
constitution of the Ethics Committee takes place.

9. Ethics Committee shall consist of not less than seven members and is subject to a maximum of 15. One
among its members, who is from outside the institute, shall be appointed as chairman, one member as a
Member Secretary and rest of the members shall be from Medical, Scientific, Non-Medical and Non-scientific
fields including lay public.

10. The committee shall include at least one member whose primary area of interest or specialization is Non-
scientific and at least one member who is independent of the institution, Besides; there should be appropriate
gender representation on the Ethics Committee.

11. The Ethics committee can have as its members, individuals from other Institutions or Communities, if
required.

12. Members should be conversant with the provisions of clinical trials under this Schedule, Good Clinical
Practice Guidelines for clinical trials in India and other regulatory requirements to safeguard the rights, safety
and well-being of the trial subjects.

13. For review of each protocol the quorum of Ethics Committee shall be at least five members with the
following representations:
    I.     Basic medical scientist (preferably one pharmacologist)
    II.    Clinician
    III.   Legal expert
    IV.    Social scientist or representative of non-governmental voluntary agency or philosopher or ethicist or
theologian or a similar person.
    V.     Lay person from community

14. The members representing medical scientist and clinicians should have Post graduate qualification and
adequate experience in their respective fields and aware of their role and responsibilities as committee
members.

15. As far as possible, based on the requirement of research area such as HIV, Genetic disorder, etc., specific
patient group may also be represented in the Ethics Committee.

16. There should be no conflict of interest. The members shall voluntarily withdraw from the Ethics Committee
meeting while making a decision on an application which evokes a conflict of interest which may be indicated in
writing to the Chairman prior to the review and be recorded so in the minutes. All members shall sign a
declaration on conflict of interest.

17. Subject experts or other experts may be invited to the meetings for their advice. But no such expert shall
have voting rights.

18. This certificate is issued to you on the basis of declaration/submission by you that yours is an Institution and
registration is sought for Institutional Ethics Committee.

19. Funding mechanisms for the Ethics Committee to support their operations should be designed to ensure
that the committees and their members have no financial incentive to approve or reject particular studies.

20. SOP’s for funding of the Ethics committee in order to support their operations must be maintained. The
records of income & expenditure of Ethics Committee shall be maintained for review and inspection.

21. The Chairman of Ethics Committee shall enter into MOU with head of institution, that necessary support and
facilities and independence will be provided to Ethics Committee and their records will be maintained as long as
required.

22. Ethics Committee may undertake the review and monitoring of clinical trial protocols of other investigator(s)
and site(s) who do not have their IEC, subject to the condition that the other sites are within the loco-
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(S. Eswara Reddy)
Drugs Controller General (I) &

Licensing Authority

regional and community settings similar to that of the registered Ethics committee. The approving Ethics
Committee must be willing to accept their responsibilities for the study at such trial site(s) and the trial site(s)
willing to accept such an arrangement.

23. Ethics Committee shall review and approve the suitability of the investigator and trial site for the proposed
trial. The ethics committee   shall undertake proper causality assessment of SAE’s with the help of subject
experts where required, for deciding relatedness and compensation, as per condition no ( 3) mentioned above.
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FDA Bhawan, Kotla Road,
New Delhi - 110002, India
Dated: 28-Sep-2018

Government of India
Ministry of Health & Family Welfare

Directorate General of Health Services
Office of Drugs Controller General (India)

Central Drugs Standard Control Organization

File No. EC/18/000006

To

The Chairman
MGM INSTITUTIONAL ETHICS COMMITTEE NAVI
MUMBAI
MGM Medical College, Navi Mumbai
Sector 1, Kamothe Navi Mumbai Panvel Raigad
Maharashtra - 410209 India

Subject: Ethics Committee Registration No. ECR/1133/Inst/MH/2018 issued under Rule 122DD of the Drugs &
Cosmetics Rules 1945.

Sir/Madam,
    Please refer to your application no. EC/NEW/INST/2017/1645 dated 29-Jan-2018 submitted to this
Directorate for the Registration of Ethics Committee.

    Your Ethics Committee is hereby registered under Rule 122DD vide Registration No.ECR/1133/Inst/MH/2018
with the following composition and all the condition mentioned under the Registration certificate issued to you.

(Dr. S. Eswara Reddy)
Drugs Controller General (I) &

Licensing Authority

Sr.
No.

Name of Member Qualification Role/Designation in Ethics Committee

1 Dr. Jaishree Ravindra Ghanekar MBBS  (MD - Medicine ) Clinician

2 Dr. Anant Dattatray Urhekar MBBS  (MD - Pathology &
Microbiology )

Basic Medical Scientist

3 Dr. D  Bhusare MBBS  (MS - General Surgery ) Clinician

4 Ms. Usha  Mohite 10th  (Not Applicable) Lay Person

5 Dr. Pramila   Yadav MBBS  (MD-Pharmacology) Chair Person

6 Dr. Pradeep R Jadhav MBBS  (MD-Pharmacology) Member Secretary

7 Dr. Ipseeta S Ray BSc  (MSc.,PhD-Pharmacology) Scientific Member

8 Dr. Ravindra Shriniwas Inamdar MBBS  (MD-Physiology) Basic Medical Scientist

9 Dr. Rajeev S Chaudhary MBBS  (MD- Forensic Medicine) Basic Medical Scientist

10 Ms. Rupali V Gujar BA  (MSW) Social Scientist

11 Ms. Karuna Ramraje Malviya LLB  (LLM) Legal Expert
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