Turtle/Tortoise - plastron and carapace

5. Study of sections.

Amphioxus T. S. through pharynx/T.S. through intestine

6. Identification:-

General identification-

Identify, classify and describe the following animals by their generic names and 30 % of
them by their scientific names.

Protochordata-1, Pisces-5, Amphibia-5, Reptilia- 5, Aves-2, Mammalia-2.
Taxonomic identification with key:-

i) Identification of fishes up to the level of order.

i) ldentification of snakes up to family.

SEMESTER IV. ZY4ACRTO04
CORE COURSE IV
RESEARCH METHODOLOGY, BIOPHYSICS AND BIOSTATISTICS
54 Hrs
3 Credits
Objectives
1. To familiarise the learner the basic concept of scientific method in research process.
2. To have a knowledge on various research designs.
3. To develop skill in research communication and scientific documentation.
4. To create awareness about the laws and ethical values in biology.
5. To equip the students with the basic techniques of animal rearing collection and
preservation

6. To help the student to apply statistical methods in biological studies.
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RESEARCH METHODOLOGY
Module | 13 Hrs

Basic concepts of research: Meaning, Objectives, Approaches, Types of research.
Research Process: Scientific method in research (eight steps).

Importance of literature reviewing in defining a problem,

Identifying gap areas from literature review.

Research Communication and scientific documentation: Project proposal writing,
Research report writing, (Structure of a scientific paper), Thesis, dissertation, research article.
Presentation techniques: Oral presentation, Assignment, Seminar, Debate, Workshop,
Colloguium, Conference

Sources of Information: Primary and secondary sources. Library- Books, Journals,
Periodicals, Reviews, Internet.

Search engines Online libraries, e-Books, e-Encyclopedia, Institutional Websites.

Plagiarism
Module 11 12 Hrs

Animal Collection — Tools &techniques
Sampling techniques
Quadrate
Line transect
Measurements
Density
Abundance
Frequency
Biodiversity indices — concepts

Simpson index

Collection methods, techniques and equipments
Plankton
Insects
Fish
Bird

Preservation techniques — Taxidermy
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Rearing techniques
Laboratory and field.
Units of measurements- units, SI system, Equivalent weight, normality, molarity
BIOPHYSICS

Module 111 14 Hrs

Basic understanding on principle and uses of the following:

Microscopy

(a) Light microscopy, Bright field (Compound Microscope), Phase contrast, Dark field
microscopy, Fluorescence, Polorization microscopy, Video microscopy.

(b) Electron - Scanning (SEM), Transmission (TEM) and STEM

Micrometry — Stage and Eyepiece micrometers
Camera Lucida

Instrumentation

pH Meter

Separation Techniques: Centrifuge, Chromatography, Electrophoresis
Analytical techniques: Colorimeter, Spectrophotometer, X-ray crystallography
BIOETHICS

Module IV 5 Hrs
Bioethics : Introduction, Animal rights and animal laws in India, Prevention of cruelty to
animals Act 1960, Biodiversity Act 2003.

Concept of 3 R — conservation (Refined- to minimize suffering, Reduced — to minimize
animals, Replaced — modern tools and alternate means), Animal use in research and

education.

Laboratory animal use, care and welfare, Animal protection initiatives- Animal Welfare
Board of India, CPCSEA, ethical commitment. Working with human: Consent,harm, risk

and benefits.

BIOSTATISTICS 10 Hrs
Module V

40



Sample & Sampling techniques: Collection of data, classification of data, frequency
distribution tables, graphical representation: - Bar diagrams, Histogram, Pie diagram and
Frequency curves - Ogives.
Measures of Central Tendency: Mean, Median, Mode (Problem - Direct method only)
Measures of dispersion: Range, Quartile Deviation, Mean Deviation, Standard Deviation,
Standard error. (Merits & demerits and problems on SD).
Correlation: Definition, Types of correlation.(mention in brief)
Test of Hypothesis and Test of Significance: Basic concept, Levels of significance, test of
significance, Procedure for testing hypothesis, types of hypothesis- Null hypothesis and
Alternate hypothesis.
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CORE COURSE IV

RESEARCH METHODOLOGY, BIOPHYSICS AND BIOSTATISTICS
(PRACTICAL) 2 credits
PART A. RESEARCH METHODOLOGY
Animal collection Tools, Techniques & Estimation
1. Quadrate study
2. Transect study
3. Sampling Methods
4. Species area curve
5. Simpson index
PART B - BIOPHYSICS
1. Study of simple and compound light microscopes
2. Micrometry —calibration and measurement of microscopic objects —low power
3. Camera Lucida (draw a few diagrams using Camera Lucida)
4. Paper chromatography (demonstration only)
5. Instrumentation — demonstration (write notes on principle, equipment and its use)
pH Meter, Colorimeter/ Spectrophotometer, Centrifuge
PART C BIOSTATISTICS
1.MS Excel : To create mean and median, Construction of bar diagram, Pie diagram and Line
graphs.
2. MS Access: To create grade of students
3. Internet: Access a web page on any biological topic.
4. Frequency distribution of the given samples to find out arithmetic mean, median, mode.
5. Range and standard deviation for a biological data
6. Correlation using any biological data.

7. Graphical representation of data. Construction of bar diagrams, Histograms, Pie diagram and Line
graphs.
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