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• Role of isolation in evolution: factors of large evolutionary changes (macroevolution) concepts

ofallometry, orthogenesis, adaptive radiation.

• Modern concept of Natural Selection: levels of selection, selection patterns, some examples of 

Natural Selection. 

• Impacts of Natural Selection leading to Convergence, Radiation, Regression and Extinction, 

Batesian mimicry, Mullerian mimicry, sexual selection: Darwin’s concept, Fisher’s view,

Zahavi’s handicap theory and Recapitulation theory. 

Practical: 

1. Study of preserved invertebrate species and their classification to species levels.

2. Collection, preservation and identification of common species with taxonomic keys.

3. Preparation of keys for the identification of specimens

Teaching-Learning Strategies 

Teaching will be a combination of class lectures, class discussions, and group work. Short  

videos/films will be shown on occasion.

Assignments 

The sessional work will be a combination of written assignments, class quizzes, presentation, 

and class participation/attendance. 

Assessments and Examination 

Sessional Work: 25 marks 

Midterm Exam: 35 marks 

Final Exam: 40 marks

Text and Reference Books: 

1. Strickberger. M.W. 2012. Evolution. Jones & Barrett Publishers. Gower Street, London, 

England. 

2. Ridley, M. 1993. Evolution. Blackwell Scientific Publications, New York, USA.. 

3. Moody, P.A. 1989. Introduction to Evolution, Harper and Row, Publishers, New York 

4. Wiley, E. O. and Lieberman, B. S. 2011. Phylogenetics: Theory and Practical Practice of 

Phylogenetic systematics. 2nd Ed. Wiley-Blackwell. 

5. Mayer, E. Principles of Systematic Zoology. 1994. McGraw-Hill, New York. 

SEMESTER– VI 

Course Code Title of Course Credit Hours 

Z-307 (1+0)1 تدریسِ ترجمہ قرآن 

Z-308 Research Methodology 2(2+0) 

Z-309 Principles of Systematics 3(2+1) 

Z-310 Developmental Biology 4(3+1) 

Z-311 Genetics 4(3+1) 

Z-312 Wildlife 3(2+1) 

Total Credit Hours 18 

Z-307 قرآن ترجمہ تدریسِ Cr. 1(0+1) 

سورۃ الشعراء تا سورۃ ص

ZOOL-308 RESEARCH METHODOLOGY  Cr. (2+0) 

Course Objectives: 

The course is aims at how to approach the solution of a problem. 

1. To develop research skills Provide understanding how to design scientific research,
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to collect data and its interpretation 

2. To emphasize the importance of ethics in scientific research

3. To  enable students to write a research proposal

Course Learning Outcomes: 

On completion of this course, the students should be able to: 

1. UNDERSTAND a general definition of research design.

2. IDENTIFY the overall process of designing a research study from its inception to its report.

3. FAMILIARIZE with ethical issues in educational research, including those issues that arise in

using quantitative and qualitative research.

4. KNOW the primary characteristics of quantitative research and qualitative research.

5. IDENTIFY a research problem stated in a study.

6. FAMILIARIZE with how to write a good introduction to an educational research study.

7. To DISTINGUISH a purpose statement, a research question or hypothesis, and a research

objective.

Course Contents: 

1. Introduction:

• Objectives of Research, Motivations

2. Research Process:

• Research methods vs. research methodology, scientific method

• Types of research, general steps involved in research

• Problems of research in Pakistan

3. Topic Selection:

• Problem identification for research, criteria and evaluation

4. Literature review:

• Importance and sources

• Referencing and citation and Bibliography

• plagiarism

5. Research Design:

• Parts, important features, important concepts in research design

6. Aims and objectives:

• Research objectives, qualities of research objectives

7. Material and methods:

• Bioethics, sampling, data collection and data analysis, sampling requirements, scales of

measurement, error of measurement and its sources

8. Data Analysis:

• Processing, statistics in research, hypothesis testing, t-tests and ANOVA

9. Scientific Writing:

• Difference between thesis/report/synopsis/research proposal

• Parts of synopsis/project proposal, parts of thesis/report

10. Budgeting: Cost estimates for a research project, funding sources e.g. USAID, HEC, DoST,

HED, PMRC, WWF, PSF etc.

Teaching-Learning Strategies 

Teaching will be a combination of class lectures, class discussions, and group work. Short  

videos/films will be shown on occasion. 

Assignments 

The sessional work will be a combination of written assignments, class quizzes, presentation, 

and class participation/attendance.  

Assessments and Examination 

Sessional Work: 25 marks 

Midterm Exam: 35 marks 

Final Exam: 40 marks 
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Text and Reference Books: 

1. Paul Leedy, 2004, Practical Research: Planning and Design (8th Edition), Jeanne Ellis Ormrod

2. Creswell, J. W. (2013). Research Design Quantitatvive Qualitative and Mixed Methods

Approaches. Sage.

3. Hess-Biber, S. N. and P. Leavy. (2004). Approaches to Qualitative Research, A Reader on

Theory and Practice. New York, Oxford University Press.

4. Khan, J.A. (2008). Research Methodology. New Delhi: APH Publishing.

5. Kothari, C.R., & Gaurav, G. (2014). Research Methodology: Methods and Techniques. New

Delhi: New Age International.

6. Kumar, R. (2011). Research Methodology: A Step By Step Guide for Beginners. Cornwall:

SAGE Publications, Inc.

7. Laurel, B. (2003). Design Research, Methods and Perspectives. London England, The MIT

Press.

8. Walliman, N. (2005).Your Research Project, 2nd Edition, A step by step guide for the first-time

researcher. New Delhi, Vistaar Publications.

Z-309 PRINCIPLES OF SYSTEMATICS Cr. 3 (2+1) 

Course Objectives:

The course aims to: 

1. Provide in-depth knowledge of Taxonomy in animal sciences

2. Develop concepts about importance of the Systematics.

3. Study the history of Systematics with basic rules

4. Demonstrate about identifications and naming of the organisms according to international code

of zoological nomenclature.

(Note: Principles of Systematic Zoology 60% and 40% weightage, respectively).

Course Contents: 

1. Importance and applications of systematics: Taxonomy in Animal science, Systematics as a 

profession and its future perspectives.

2. History of taxonomy: Systematics, basic terminology of Systematics, theories of biological 

classifications. 

3. Taxonomic characters: Kinds and weightage, micro taxonomy, taxonomic categories: specific 

category, intraspecific category, higher categories; Species concept.

4. Typological species concept: Nominalist species concept, biological species concept, 

Evolutionary species concept. Kinds of different species, Speciation,

5. Taxonomic procedures, taxonomic collection; their preservation and duration, Taxonomic 

keys, different kinds of keys and their merits and demerits. 

6. Formation of specific names, brief concept of cladistics, phylogenetics. Theory and practice of 

cladistics and phylogenetic systematics.

7. Systematics publications: International code of zoological nomenclature; its objective, 

principles, interpretation, application of important rules, with reference to: Zoological 

nomenclature, law of priority and validity of names.

Practicals:

1. Study of preserved invertebrate species and their classification upto class level.

2. Collection, preservation and identification of common species with the help of keys. 

3. Preparation of keys for the identification of specimens.

4. Methods of statistical analysis of samples from populations T-test, Analysis of variance etc.

Books Recommended: 

1. Wiley, E. O. and Lieberman, B. S. 2011. Phylogenetics: Theory and practice of phylogenetic 

systematics. 2nd Ed. Wiley-Blackwell. 

2. Hill, New York.

3. Mayer, E. and Asblock, P.D. Principles of Systematic Zoology. 1991. McGraw-Hill, New York 


