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Internal External
L T P Total TH PWE TH PWE
2 - 2 4 25% 25% 25% 25%
Programme Name oot |'M.Sc~Zoology
Semester A ™ II ' »
Course Code ‘ ~-MS02EZ0002
Course Title Py | A~ j_BlOStatistlcs =
Course Content Tgpe (ThJP»r,) oy "Theory + Pract‘tcal
Course Credit iie A, 4 :
Sessions+ Lab. Per We'ek_
Total Teaching/Lab. Hours
* 2 Laboratory.= 1 Session

Understanding of biological research methods and expenmental design.
Familiarity with spreadsheet software (MS Excel/LibreOffice Calc).

Upon successful completion of the course, students will be able to:
e Explain statistical concepts, probability distributions and experimental designs used in biological
research. Analyze biological datasets using descriptive and inferential statistical methods.

e Apply statistical software tools for data analysis, interpretation and presentation of research
results.
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UNIT

TOPIC/SUB-TOPIC

TEACHING

HOURS

Introduction to Biostatistics and Data Analysis

e Scope and importance of Biostatistics in Biology

e Types of biological data

e Data collection and sampling methods

e Classification and tabulation of data
Graphical representation:

e Histogram, Frequency polygon, Bar diagram, Pie chart, Box plot
Measures of central tendency: Mean, Median and Mode
Measures of dispersion: Range, Variance, Standard deviation

o Coefficient of variation
Probability and Distributions

e Basic concepts of probability

e Addition and multiplication rules

e Conditional probability and Random variables
Probability distributions:

e Binomial distribution, Poisson distribution and Normal

distribution

e Standard normal curve

e Biological applications of probability distributions

15

IT

Statistical Inference and Hypothesis Testing
e Sampling distribution
¢ Estimation and confidence intervals
e Null and alternative hypotheses
e Typeland Type 1l errors
e Parametric tests: Z-test, t-test; Paired t-test and Chi-square test
e Analysis of Variance (One-way ANOVA)
Correlation, Regression and Experimental Design

e Correlation analysis: Pearson's correlation and Spearman's rank
correlation

e Linear regression

e Multiple regression (Introduction)

e Data interpretation and reporting

e Introduction to statistical software: MS Excel and PAST

15

52



1.
2.
3.

List of Practical (Practical are demonstrated using charts, models and
multimedia videos)

. Chi-square test for goodness of fit afid contingency. tables:.

. One-way ANOVA using’ ecalegeal or biological data..

. Calculation and interpretation/of Pearson's correlatxon coefﬁcwnt
. Linear regress;on and prediction’

. Data analysxs using MIS Excel. .
. Analysis using PAS' ‘statistical pacltage
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Preparation and organization of biological datasets.

Construction of frequency tables.

Graphical representation of biological data using histograms, bar diagrams, pie
charts, and box plots.

Calculation of mean, median, mode, variance, standard deviation, and coefficient
of variation.

Calculation of standard error and confidence intervals.

Applications of Binomial, Poisson; and.Normal dtstrxbutmns 30 hours
Standard normal probability calculations. '
Application of Z-test and Student's t-test:~ \
Paired and unpaired-tests using b:ologlcal datasets

MO N

. Preparation of pu -quahty _graphs and tabLes

. Biostatistics: A Fou

me W. Daniel & Chad

ation for ’Analysifs'fiﬁ“tﬂe\ﬂea}tﬁ Scieﬁcésby \

Fundamentals of Biosﬁ_ﬂk' > Learr
Biostatistics and Rese lolog an; Sa sPubhcatlons Nagercoil.

Biostatistics by R. Arumugam "han pan’ W?New Gamma Publlshlng House.
Statistical Methods by S.P! Gupta Sultan Chand & Sons, New Delhi.

Fundamentals of Mathematical Statistics by S.C..Gupta & V K. Kapoor; Sultan Chand &
Sons, New Delhi.

X
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1. Statistical Methods for Agricultural Workers by V.G. Panse & P.V. Sukhatme, ICAR
Publications, New Delhi.

2. Research Methodology: Methods and Techniques by C.R. Kothari & Gaurav Garg, New Age

International Publishers.

Biostatistics in Theory and Practice by T.K. Saha, Emkay Publications.

An Introduction to Biostatistics by P.S.S. Sundar Rao & J. Richard, Prentice Hall India.

Practical Statistics for Medical Research by Douglas G. Altman, Chapman & Hall/CRC.

Biostatistical Analysis by Jerrold H. Zar, Pearson Education.

Statistics for Biologists by Campbell & Machin, Cambrldge University Press.

Biometry by Robert R. Sokal' & F. James Rohlf, W.H. Freeman and Company.

The Analysis of Biological Data by Mlchael C..Whitlock & Dolph Schluter, Roberts and

Company Publishers.

10. Statistics for Experlmenters by George EP Box Wﬂham G Hunter & J. Stuart Hunter,

Wiley. : : ‘

11. Introduction to-the Practxce of Statistics by David S: Moere George f McCabe & Bruce
Craig,W.H. Freeman, '/

12. Discovering Statistics Using R by Andy Fleld Jeremy Miles & Zoé Field, Sage Publications.
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Indian Council of Agncultural Research (ICAR) https: //1car gov.in
e National Statistical Office (N SO) https: //m0§p__ggv o 7
e ¢-PG Pathshala Statisti Modules https: //epgp_gl,ﬂxbngt ac. in
* SWAYAM: https://swaya _;gpv in
NPTEL Statistics Courses: htt' ‘ "/,‘n tel.ac:in

National Digital Library of IanAa (NDLD): https://ndLiitkg l ac.in

Microsoft Excel - ‘
PAST Statistics: https: //www nhm; mg no/eng sh/research/resources/pas

L:: Lecture, T:: Tutorial , P::Practical
PWE::Practical Work Examination

(PWE includes Laboratory practical work, project work, viva simulation exercise work etc.)
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