
1

1 

 

 

M.Sc., MOLECULAR BIOLOGY  

 

Learning Outcome Based  

Curriculum Framework (LOCF) 

 

 

Division of Molecular Biology 

School of Life Sciences 

JSS Academy of Higher Education & Research 

 

 

 

The implementation Year 2021-22  

REGULATIONS AND CURRICULUM

M.Sc. COGNITIVE NEUROSCIENCE

2023

JSS Academy of Higher Education & Research
Deemed to be University

 Re-Accredited “A+” Grade by NAAC
Sri Shivarathreeshwara Nagara, Mysuru - 570015, Karnataka



2

1 

 

 

M.Sc., MOLECULAR BIOLOGY  

 

Learning Outcome Based  

Curriculum Framework (LOCF) 

 

 

Division of Molecular Biology 

School of Life Sciences 

JSS Academy of Higher Education & Research 

 

 

 

The implementation Year 2021-22  

REGULATIONS AND CURRICULUM

M.Sc. ECHOCARDIOGRAPHY

2023

JSS Academy of Higher Education & Research
Deemed to be University

 Re-Accredited “A+” Grade by NAAC
Sri Shivarathreeshwara Nagara, Mysuru - 570015, Karnataka



3

M Sc. ECHOCARDIOGRAPHY

INTRODUCTION 
MSc Echocardiography is a master degree course in which students are trained with a wide 
spectrum of knowledge in Non-interventional Cardiac Diagnostic Echocardiography. Ultrasound 
physics and Doppler principles, Clinical cardiology, Biostatistics and research methodology, 
Ischemic and Valvular heart diseases, Myocardial, pericardial & aortic diseases, Congenital 
heart diseases are taught in the first and second semesters.
Echocardiography in heart failure, Cardio-oncology, Echocardiography in cardiac perioperative, 
and Cathlab procedures, advanced techniques in Echocardiography are taught in the thirdand 
fourth semestesr. Students are required to carry out project work on a selected topic under the 
guidance of a recognized postgraduate teacher. The results of such work shall be submitted in 
the mid of the fourth semester. 
After the completion of two years, students will be thorough in all Cardiac Echocardiography 
techniques.
Students will be posted in the Echocardiography laboratory where they study the basics of 
Echocardiographic examination, patient history taking, Clinical-Echocardiographic correlation 
of cardiovascular diseases, and methods of performing routine and advanced adult and 
paediatric Echocardiography.  

GOALS
The course is designed to train graduates who will
1. Acquire detailed knowledge about fundamental and advances in the field of Echocardiography
2. Acquire the required scientific knowledge and skills to practice the art and science of 

Echocardiography efficiently and effectively.
3. Maintain high ethical standards and exercise empathy and caring attitude towards cardiac 

patients
4. Develop faculty for analysis and evaluation of various concepts and views to adopt the 

most rational approach
5. Undertake audit, use information, and carry out research with the aim of publishing or 

presenting the work at scientific gatherings. 

OBJECTIVES OF THE COURSE
1. To study the Foundation of Cardiology and Echocardiography. 
2. To improve knowledge through clinical exposure and research. 
3. To study in-depth Echocardiography and develop expertise in the subject. 
4. Develop and learn efficient teaching techniques to become an ideal teacher.

OUTCOMES
1. Upon successful completion of the course, the candidates may be appointed as teachers 

in Echocardiography for the BSc Cardiac care technology and MSc.Echocardiography.
2. Opportunities to perform Echocardiography procedures for adults and pediatric patients in 

healthcare sectors, government, and private hospitals, community health care centers, 
emergency care centers.

3. Echocardiography is an advancing field and further learning opportunities include 3D 
Echocardiography and Fetal Echocardiography.

4. They can also be involved in research related to echocardiography
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REGULATIONS 
1. Branch of the study--Postgraduate degree course 
2. Course offered-- M.Sc in Echocardiography 
3. Eligibility for Admission— BSc Cardiac Care Technology from a recognized University / 

BSc in Science (Full time- from a recognized University) with a certificate course in Non-
Invasive Cardiology and minimum 5 years experience post certificate course.  

4. Duration of the course- 2 years (Four semesters)
5. Medium of instruction and Examination- English 
6. Method of Training- Theory and Practical classes along with training  in the Echocardiography 

lab for performing Echocardiography studies, research and project work. 
7. Attendance-- Candidates should have attended at least 80% of the total number of classes 

conducted in an academic year, from the date of commencement of the term to the last 
working day, as notified by the Deemed to be University, in each of the subjects prescribed 
for that year, separately in theory and practical, to be eligible to appear for the Deemed to 
be University examinations. 

8. Monitoring Progress of Studies: 
a. Formative assessment – Formative assessment will be done continuously to assess 

medical knowledge, procedural & academic skills, interpersonal communication skills, 
professionalism, self-directed learning, and ability to practice in the system. Periodic 
Internal Assessment will be conducted frequently covering all domains of learning and 
feedback will be provided for improvement of the student. 

b. Summative assessment- Project work -During the study course, every candidate has to 
prepare a project individually or in small groups on a selected topic under the direct 
guidance and supervision of a recognized post-graduate teacher. 

MAINTENANCE OF LOG BOOK 
A diary showing each day’s work has to be maintained by the candidate, which shall be 
scrutinized by the Head of the Department every month. 
A list of the seminars and journal reviews that have been attended and presented by the 
student must be maintained which should be scrutinized by the Head of the Department. 

PERIODIC TESTS 
The Department will conduct two Internal Aassessment (IA) tests in each semester. An average 
of two is taken for final internal assessment marks. A candidate should get minimum of 50% IA 
marks to be eligible for the JSSAHER examinations. The tests may include written papers, 
assignments, practicals, and viva voce. Records and marks obtained in such tests will be 
maintained by the Department and sent to the JSSAHER when called for. 

SUBJECTS AND HOURS OF TEACHING FOR THEORY AND PRACTICALS 
The number of hours of teaching theory and practicals, in each semester, is shown in table 1. 
There are three compulsory core and one compulsory allied course in each semester. 
Candidates shall select one specific elective course each in second and third semester from 
the list mentioned in the table 1. It provides an expanded scope for the understanding of the 
program and aids in improving student’s skill sets and proficiency towards overall development. 
A student shall choose the Elective course at the beginning of the second and third semester 
respectively.
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TABLE  1
CATEGORY COURSE TITLE THEORY 

HOURS
CREDITS

1ST SEMESTER

Core – 1 Cardiac Anatomy, Physiology and Embryology 40 4

Core – 2 Ultrasound Physics and Instrumentation 40 4

Core – 3 Clinical cardiology 40 4

ALLIED-1 Research Methodology & Bio-Ethics 30 2

ELECTIVE Yoga /Music 30 2 

Practicals Orientation to course, Performing routine Echo 
examination and Maintenance of equipments

100 10

TOTAL 280 26

                                                     2ND SEMESTER

CORE—4 Echocardiography in Ischemic and valvular 
heart diseases

40 4

CORE – 5 Congenital heart diseases & Trans-Esophageal 

Echocardiography

40 4

CORE –6 Miscellaneous-Echocardiography in HF, Post-

Pacemaker and ICD evaluation, Echo 
evaluation for CRT, Cardio-Oncology

40 4

ALLIED Biostatistics 30 2

ELECTIVE 3D Echocardiography / Cardiovascular 
Pharmacology

30 2

PRACTICALS Echocardiography in Ischemic, Valvular and 
Congenital heart diseases

100 10

TOTAL 280 26
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3RD SEMESTER

CORE – 7 Echocardiography in Cardiac Surgery and 
Cathlab procedures

40 4

CORE – 8 Echocardiography in Myocardial, Pericardial, 
Aortic and systemic diseases

40 4

CORE –9 Non-Cardiac diagnosis by Echocardiography,

Recent advances in Echocardiography

40 4

ALLIED Scientific writing and presentation 30 2

Discipline 
specific 
elective

Fetal Echocardiography or

Peri-operative Echocardiography

30 2

Practicals Echo evaluation of cardiomyopathies, 
Pericardial, Aortic & Systemic diseases, TEE- 
Preparation of patient, Views, Non-cardiac 
diagnosis

100 10

TOTAL 280 26

4TH SEMESTER

 Practicals Advanced Echo techniques- TDI, 
Speckletracking, ECHO in Heart failure, GLS 
and strain rate imaging, TTE/TEE in cardiac 
surgeries and Cathlab procedure, Echo in 
Complex congenital heart diseases

120 12

 

PROJECT 
WORK

14
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SEMINARS & JOURNAL CLUBS 
Students are expected to actively participate in the departmental seminars and journal clubs. 
A record should be maintained for each student and the list of seminars and papers presented 
in the journal club by each student should be presented at the time of the Deemed to be 
University examination. Postgraduate students should participate in undergraduate teaching, 
in theory, practicals and tutorials.

JSSAHER examination (UE) Theory – 3 hours paper, 100 marks each in each course. The 
JSSAHER shall conduct examination for the core course at the end of each semester. The 
candidates, who satisfy the requirement of attendance and internal assessment marks, shall 
be eligible to appear for the JSSAHER examination. The head of the Department shall verify 
the same before forwarding the applications to the JSSDU within the stipulated time along with 
the prescribed fee.

Non-JSSAHER examination (NUE) Theory – Examination for Allied subjects and Elective 
subjects shall be conducted by the college and the marks obtained shall be submitted to the 
JSSAHER along with the IA marks of the core subjects at least 15 days before the commencement 
of the JSSAHER examination. The marks of non-core subjects shall be incorporated in the 
marks card issued by the JSSAHER.

1ST SEMESTER

CATEGORY COURSE TITLE THEORY MARKS TOTAL

IA UE NUE
Core  1 CardiacAnatomy, Physiology 

and Embryology
100 100 - 200

Core  2 Ultrasound Physics and 
Instrumentation

100 100 - 200

Core  3 Clinical cardiology 100 100 - 200

Practicals 200 200

Total 800
Allied 1 Research Methodology & 

Bio-Ethics
- 50

Elective Yoga /Music - 50
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2ND SEMESTER

CATEGORY COURSE TITLE THEORY MARKS
   

TOTAL

IA UE NUE

Core 4 Echocardiography in Ischemic 
and valvular heart diseases

100 100 - 200

Core 5 Congenital heart diseases & 
Trans-Esophageal 
Echocardiography

100 100 - 200

Core 6 Miscellaneous-Echo in HF, 
Evaluation for CRT, Cardio-
Oncology

100 100 - 200

Practicals 200 200

Total 800
Allied Biostatistics - 50
Elective 3D Echocardiography/ 

Cardiovascularpharmacology
- 50

3RD SEMESTER

CATEGORY COURSE TITLE THEORY MARKS TOTAL

  IA UE NUE
Core 7 Echocardiography in Cardiac 

Surgery and Cathlab 
procedures

100 100 200

Core 8 Echocardiography in 
Myocardial, Pericardial, Aortic 
and systemic diseases

100 100 200

Core 9 Non-Cardiac diagnosis and 
Recent advances in Echo

100 100 200

Practicals 200 200

Total 800

Allied Scientific writing and 
presentation

50

Elective Fetal Echocardiography or
Peri-operative 
Echocardiography

50
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4th Semester
Category Marks
Practicals 200
Project Work 200
Total 400

TABLE 2 : PATTERN OF THEORY QUESTION PAPER FOR CORE SUBJECTS
Type of Questions Number of questions Marks for each question Total
Long essay 2 10 20
Short essay 10 5 50
Short answer 10 3 30
Total 100

TABLE 3: PATTERN OF THEORY QUESTION PAPER FOR ALLIED AND ELECTIVE 
SUBJECTS
 Type of Questions Number of questions Marks for each question Total
Long essay 1 10 10
Short essay 5 5 25
Short answer 5 3 15
Total 50

TABLE 4 : PATTERN OF PRACTICAL EXAMINATION 
Category Marks
Practicals 100
Viva voce 50
Long book 50
Total 200

APPOINTMENT OF EXAMINERS: 
There shall be at least two examiners in theory and practical examination. Out of them one 
shall be external examiner and one shall be internal examiner. Postgraduate teacher with DM 
Cardiology degree with 3 years of experience shall be appointed as examiners. 

CRITERIA FOR DECLARING AS PASS IN FINAL EXAMINATION FOR 1ST YEAR: 
Core paper: Candidates are declared to have passed in a course, if they secure 50% of marks 
in JSSAHER examination. Theory & practical shall be considered as separate course. If a 
candidate passes in practical examination but fails in theory paper, such candidate is exempted 
from reappearing for practical but shall have to appear in the subsequent examination for the 
theory paper in which the candidate has failed OR vice versa. 
Allied papers and elective papers: The minimum prescribed marks for a pass shall be 35% 
of the maximum marks prescribed for a course. 

Grading of performances: 
a. Letter grades and grade points allocations Based on the performances, each student shall 
be awarded a final letter grade at the end of the semester for each course. The letter grades 
and their corresponding grade points are given in
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Percentage of Marks obtained   Letter Grade Grade Point Performance
90.00 -100 0 10 Outstanding
80.00 - 80.99 A 9 Excellent
70.00 - 79.99 B 8 Good
60.00 - 69.99 C 7 Fair
50.00 - 59.99 D 6 Satisfactory
40.00 - 49.99 E 5 Average
Less than 40 F 0 Fail
Absent Ab 0 Fail

A candidate who remains absent for any end semester examination shall be assigned a letter 
grade of AB and a corresponding grade point of zero. He/she should reappear for the said 
evaluation/examination in due course.

The Semester Grade Point Average (SGPA) 
The performance of a student in a semester is indicated by a number called ‘Semester Grade 
Point Average’ (SGPA). The SGPA is the weighted average of the grade points obtained in all 
the courses by the student during the semester. For example, if a student takes five courses 
(Theory/Practical) in a semester with credits C1, C2, C3, C4 and C5 and the student’s grade 
points in these courses are G1, G2, G3, G4 and G5, respectively, and then students’ SGPA is 
equal to: 

SGPA=   C1G1 + C2G2 + C3G3 + C4G4+ C5G5 
             -------------------------------------------------- 

C1 + C2 + C3 + C4+ C5 

The SGPA is calculated to two decimal points. It should be noted that, the SGPA for any 
semester shall take into consideration the F and ABS grade awarded in that semester. For 
example, if a learner has a F or ABS grade in course 4, the SGPA shall then be computed as: 

SGPA =     C1G1 + C2G2 + C3G3 + C4* ZERO + C5G5
             ---------------------------------------------------------- 

C1 + C2 + C3 + C4+ C5 

 Cumulative Grade Point Average (CGPA) 
The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points and is 
indicated in final grade report card/final transcript showing the grades of all VIII semesters and 
their courses. The CGPA shall reflect the failed status in case of F grade(s), till the course(s) 
is/are passed. When the course(s) is/are passed by obtaining a pass grade on subsequent 
examination(s) the CGPA shall only reflect the new grade and not the fail grades earned earlier. 
The CGPA is calculated as: 

CGPA = C1S1 + C2S2 + C3S3 + C4S4+ C5S5+ C6S6+ C7S7+ C8S8
            ------------------------------------------------------------------------- 

C1 + C2 + C3 + C4+ C5+ C6+ C7+ C8 

where C1, C2, C3,…. is the total number of credits for semester I,II,III,….
 AndS1, S2, S3,….is the SGPA of semester I,II,III,…. .

Declaration of class: The class shall be awarded on the basis of CGPA as follows: 
First Class with Distinction = CGPA of 7.50 and above 
First Class = CGPA of 6.00 to 7.49 
Second Class = CGPA of 5.00 to 5.99 18. 
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Carryover system: A candidate who has failed in one or more courses in the I semester 
Deemed to be University examination can be permitted to enter II semester and so on. The 
candidate should clear all the courses before the candidate goes for the final exam in 4th 

semester.

Award of Ranks/Medals: Ranks and Medals shall be awarded based on final CGPA. However, 
candidates who fail in one or more courses during the program shall not be eligible for the 
award of ranks. 

Award of Degree: A candidate who has passed all the courses, has completed his project 
work shall be eligible for award of Degree. 

Duration for completion of the course of study: The duration for the completion of the 
course shall be fixed as double the actual duration of the course and the students have to pass 
within the said period, otherwise, they have to get fresh Registration. 

Revaluation / Retotaling of answer papers: There is no provision for revaluation of the 
answer papers of failed candidates in any examination. However, the failed candidates can 
apply for retotaling. 

Re-admission after break of study: Candidate who seeks readmission to the course after a 
break of study has to get approval from the JSSAHER by paying a condonation fee. No 
condonation is allowed for the candidate who has more than 2 years of break up period and 
he/she has to rejoin the course by paying the required fees. 

PROJECT WORK
During study every candidate must perform a project on the selected topic under theguidance 
and supervision of a recognised postgraduate teacher. The project shouldbe aimed to train a 
post graduate student in research methods and techniques. Itincludes identification of a 
problem, formulation of a hypothesis, search, review of literature, getting acquainted with 
recent advances, designing a research study, collection of data, critical analysis, and comparison 
of results and drawing conclusions.
The suggested time schedule for project work is
•	 Identification and selection of topic for project in third semester.
•	 Preparation of synopsis and submission of the synopsis for ethical clearance in third 

semester as per the dates notified by the ethical committee. Such synop-sis will be 
reviewed, and the project topic will be registered by the JSS Academy of Higher Education 
and Research. No change in the project topic or guide shall be made without prior approval 
of the JSSAHER.

•	 Project work should start from third semester onwards.
Submission of Project Report
Four copies of the project report shall be submitted to the controller of examina-
tion of the JSSAHER two months before sixth semester examination or as per the
dates notified by the JSSAHER.
The Project should be written under the following headings
i. Introduction
ii. Aims and objectives of study
iii. Review of Literature
iv. Material and Methods
v. Results
vi. Discussion
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vii.Conclusion
viii. Summary
ix. References
x. Tables
xi. Annexure
The project shall be valued by examiners appointed by the JSS Academy of Higher Education 
and Research. Approval of project work is an essential precondition for a candidate to appear 
for the final examination. A co-guide may be included provided the work requires substantial 
contribution from a sister department or from another medical institution recognized for 
teaching/training by JSS Academy of Higher Education and Research.

Project Evaluation: Every semester student shall present the progress of the project and 
monitored by the respective guide. Project work shall be presented during sixth semester 
examinations and carries 100 marks. 
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NON-CORE SUBJECTS
GENERAL ELECTIVES IN 1ST SEMESTER- YOGA

INTRODUCTION Yoga has gained acceptance and popularity across the Globe. It offers 
solace for the restless mind and a traditional and time-tested way of keeping the mind and 
body fit. Some use it for developing memory, intelligence and creativity. With its multi fold 
advantages it is becoming a part of education as a mandate or elective course. Specialists use 
it to unfold deeper layers of consciousness in their move towards perfection.

OBJECTIVES : In this unit you will be learning the benefits of yoga at the muscular level, 
breathing level, mental level, intellectual level, emotional level and the manifestations of divinity 
in all walks of life and the yoga way of life taking man from animal level to perfection. The 
application of yoga in health, in warding off executive tensions also mentioned along with work 
for practitioner of yoga.

BENEFITS AS MENTIONED IN YOGASUTRAS, HATHA YOGA ETC
Yoga is a process of all-round personality development by
1. Deep relaxation at muscular level
2. Slowing down of breath and maintaining balance at Pranic Level,
3. Increasing the intellect and calming down the mind at intellectual level,
4. Sharpening the intellect and calming down the mind at intellectual level,
5. Enhancing the happiness in life and equipoise at emotional level, and
6. Manifesting the innate divinity in man in all aspects of life. 

Loosening Exercises
Stage I: Slow Jogging
Stage II: Backward Jogging
Stage III: Forward Jogging
Stage IV: Side Jogging
Stage V: Mukha Dhauti to relax
Forward and Backward Bending
Side Bending
Twisting
Suryanamaskara

Asanas in Standing PosturesTadasana
Vrukshasana
Ardhakati Chakrasana
Ardha Chakrasana
Pada Hastasana
Asanas in Sitting Postures
Vajrasana
Ustrasana
Pascimottanasana

Asanas in Prone Postures
Bhujangasana
Salabhasana
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Asanas in Supine Postures
Sarvangasana
Halasana
Shavasana (Quick Relaxation Technique)

Assessment plan
Theory: 25 marks
Short essay-   3 questions x 5 marks = 15 marks
Short answers-   5 questions x 2 marks= 10 marks
Practicals-    25 marks
Performing any two Asanas-  25 marks

MUSIC
Syllabus and teaching plan
Unit 1 Brief introduction to Indian Music Knowledge of technical terms; Naada, 

Shruthi, Swara
Unit 2 Knowledge of Laya, Taala, Sulaadisapthataala

Classification of musical instruments
Unit 3 Music as Medicine
Unit 4 Basic lesson-1:  SaraleVarase - 4,  JantiVarase - 1
Unit 5 Basic lesson-2: PillariGeethe - 1,  SanchariGeethe -1
Unit 6 Patriotic song, Bhajan
Unit 7 Devaranaama, Bhaavageethe
Unit 8 Vachana
Assessment Plan
Gen Elective 
-Music 

Hours Per 
week

Theory evaluation Practical Evaluation Total 
Marks

2 25 25 50

NON - CORE SUBJECTS
ALLIED-1- RESEARCH METHODOLOGY & BIOETHICS
Specific Learning objectives
At the end of this paper the student should be able to,
1. Describe the concept, uses and types of biomedical research
2. Discuss various steps involved in conducting the biomedical research
3. Describe various steps in developing research protocol and scientific communication
4. Describe concept and principles of ethics in biomedical research
Theory: 30hrs

Sl. 
No.

Title of the topic Number 
of hours

Method of Instruction

1 Introduction to health research 01 Lecture

2 Identifying research topics 01 Lecture + Group
discussion

3 Literature search with hands on activity 02 Lecture
Hands on activity
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4 Literature matrix 01 Lecture
Hands on exercise

5 Writing research question and
objectives

01 Lecture 
Hands on exercise

6 Study designs-1 – Descriptive studies 01 Lecture
7 Study designs -2 – Analytical studies 01 Lecture
8 Study designs-3–Experimental studies 01 Lecture
9 Diagnostic validation studies 01 Lecture
10 Sampling techniques 01 Lecture

Hands on exercise
11 Sample size estimation 01 Lecture

Hands on exercise
12 Tools for data collection 01 Lecture
13 Designing and validation of a

questionnaire
01 Lecture

Hands on exercise
14 Describing study designs in molecular 

studies
01 Lecture

15 Animal experiments 01 Lecture
16 Role of statistics in research methodology 01 Lecture
17 Role of computers in health research 01 Lecture
18 Desegning a research protocol 02 Workshop
19 Research to publication 01 Lecture
20 Funding opportunities and requirements 01 Lecture
21 Introduction to Bioethics 01 Lecture
22 History and Principles of ethics 01 Lecture
23 Guidelines for research ethics 02 Lecture
24 ICH-GLP-GCP Guidelines 02 Lecture
25 Institutional Ethics Committee 01 Lecture
26 Informed Consent 01 Lecture

Assessment plan
Formative : MCQ Based Tests & Unit tests

Summative examination for 50 marks
• MCQ – 10 Marks
• Writing research protocol for given problem statement =20 marks
• Short essays –    2 questions of 4 marks each = 08 marks
• Short answers – 4 questions of 3 marks each=12 marks
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ALLIED 2 – BIOSTATISTICS

Specific learning objectives: 
The course will enable the student to understand how to effectively collect data, describe data, 
and use data to make inferences and conclusions about real world phenomena. After finishing 
this course, students should be able to:
1. Recognize the importance of data collection and its role in determining scope of inference.
2. Demonstrate a solid understanding of interval estimation and hypothesis test- ing.
3. Choose and apply appropriate statistical methods for analyzing one or two vari- ables.
4. Use technology to perform descriptive and inferential data analysis for one or two variables.
5. Interpret statistical results correctly, effectively, and in context.
6. Understand and critique data-based claims.
7. Appreciate the power of data.
8. Apply the basic terminology and definitions of epidemiology.

Unit – I : 2 Hours
Introduction :Introduction to Biostatistics; levels of measurement – nominal, or-
dinal, interval and ratio scales; Types of Data- quantitative and qualitative 

Unit –II : 2 Hours
Descriptive statistics – central tendency, dispersion, skewness and kurtosis.

Unit – II: 3 Hours
Sampling : Probability and non-probability; simple random, stratified, systematic,
cluster and multistage sampling; sampling and non – sampling errors

Unit III : 3 Hours
Sample size estimation : Sample size determination for estimation : sample size
determination for estimation of mean, estimation of proportion, comparing two
means and comparing two proportions.

Unit – IV : 5 Hours
Hypothesis testing : formulation and types; null hypothesis, alternate hypothesis,
type I and type II errors, level of significance, power of the test, p –value , con-
cept of standard error and confidence interval . Concept of Probability “probability
distribution – normal, poisson, binomial

Unit – V: 3 Hours
Epidemiological studies : Rates – Prevalence and incidence; types – Prospective
and retrospective studies; Diagnostic Efficiency Statistics (Sensitivity, specificity,
predictive values); Risk Estimation – odds ratio and survival analysis.

Unit – V : 4 Hours
Tests of significance – Parametric tests: requirements, “t” test, normal z – test ,
and “F’ test including post – hoc tests, one – way and two-way analysis of vari-
ance, analysis of covariance, repeated measures analysis of variance, simple linear
correlation and regression.
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Unit – VI: 3 Hours
Test of significance – Non – parametric tests: Assumptions; one – sample tests
(sign test, McNemar test); two – sample test (Mann whitney U test, Wilcoxon
rank sum test); k –sample tests (Kruskal wallies test, and Friedman test) and chi-
square test.

Unit – VII : 5 Hours
Multivariate analysis : Introduction, Multiple regression, logistic regression, factor
analysis, cluster analysis

Essential references :
1. B.L (2007). Qualitative Research : Methods for the social sciences (6th ed.) New york: 

Pearson education.
2. Daniel, W.W. (2005). Biostatistics: a foundation for analysis in health sciences (8th ed.) 

New York: John wiley and Sons.
3. Dillon, W.R. & Goldstein, M. (1984). Multivariate analysis: Methods & Applica-tions. New 

York: John Wiley & Sons.
4. Hassart, T.H (1991). Understanding Biostatistics. ST. Louis: Mosby year Book.
5. Kerlinger, F.N. (1995). Foundations of Behavioral research. New York: Holt Rineheart & 

Winston.
6. Kothari, C.R.(2003) Research Methodology. New Delhi: Wishwa Prakshna.
7. Siegal, S. & castellan, N.J (1988). Non – parametric statistics for the behavior- al sciences. 

McGraw Hill: New Delhi
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