
Annexe A: New/Revised Course Content in OBTL+ Format

Course Overview

Expected Implementation in Academic Year (New format) AY2021-2022

Semester/Trimester/Others (specify approx. Start/End date) Semester 1

Course Author

* Faculty proposing/revising the course

Asst Prof KIM Hie Lim 

Course Author Email HLKIM@ntu.edu.sg

Course Title Population Genetic Theory & Its Application

Course Code ES7031

Academic Units 3

Contact Hours 0

Research Experience Components

Course Requisites (if applicable)

Pre-requisites

Co-requisites

Pre-requisite to

Mutually exclusive to

Replacement course

to

Remarks (if any)
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Course Aims

By the end of the course, students will be able to:



· Explain the principles and theories of population genetics



· Describe the changes and distribution of genetic variants in a population 



· Characterize various types of genetic variations and understand how to use them depending on research 

questions 



· Measure the extent of genetic diversity within and between populations using various parameters 



· Perform population genetic and molecular evolution analyses using population data 



· Interpret analysis results generated from the population genetic analysis properly 



· Evaluate various tools of population genetic analysis and select proper tools for research question 



· Simulate evolution population sequence under a given demographic model 



· Simulate evolution of nucleotide sequence data under selection pressure 



· Design an analysis strategy for a particular research question

Course's Intended Learning Outcomes (ILOs)
Upon the successful completion of this course, you (student) would be able to:

ILO 1 Explain the principles and theories of population genetics

ILO 2 Describe the changes and distribution of genetic variants in a population

ILO 3 Characterize various types of genetic variations and understand how to use them depending on 

research questions

ILO 4 Measure the extent of genetic diversity within and between populations using various parameters

ILO 5 Pertorm population genetic and molecular evolution analyses using population data

ILO 6 Interpret analysis results generated from the population genetic analysis properly

ILO 7 Evaluate various tools of population genetic analysis and select proper tools for research question

ILO 8 Simulate evolution population sequence under a given demographic model

ILO 9 Simulate evolution of nucleotide sequence data under selection pressure

ILO 10 Design an analysis strategy for a particular research question
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Course Content

Week 1 Topic : Genetic drift and Effective population size Instructor : KIM Hie Lim Week 2 Topic : Darwinian

natural selection Instructor : KIM Hie Lim Week 3 Topic : Mutation and Neutral theory Instructor : KIM Hie Lim

Week 4 Topic : Phylogenetics and Speciation Instructor : KIM Hie Lim Week 5 Topic : Genome sequencing and

genomic variations Instructor : KIM Hie Lim / Jarkko Salojarvi Week 6 Topic : Linkage disequilibrium and phasing

Instructor : KIM Hie Lim Week 7 Topic : Genetic diversity and measures of diversity Instructor : KIM Hie Lim /

Jarkko Salojarvi Week 8 Topic : Population structure and demography Instructor : KIM Hie Lim Week 9 Topic :

Population history inference Instructor : KIM Hie Lim / Jarkko Salojarvi Week 10 Topic : Neutrality test

Instructor : KIM Hie Lim Week 11 Topic : Simulations-population Instructor : KIM Hie Lim / Jarkko Salojarvi

Week 12 Topic : Simulations-genealogy Instructor : KIM Hie Lim Week 13 Topic : Project presentation Instructor :

KIM Hie Lim

Reading and References (if applicable)
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Planned Schedule

Week or

Session

Topics or Themes ILO Delivery

Mode

Activities Readings

1 Genetic drift and 

Effective population 

size

2 Darwinian natural 

selection

3 Mutation and 

Neutral theory

4 Phylogenetics and 

Speciation

5 Genome sequencing 

and genomic 

variations

6 Linkage 

disequilibrium and 

phasing

7 Genetic diversity 

and measures of 

diversity

8 Population structure 

and demography

9 Population history 

inference

10 Neutrality test

11 Simulations-

population

12 Simulations-

genealogy

13 Project presentation
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Learning and Teaching Approach

Approach How does this approach support you in achieving the learning outcomes?

Assessment Structure
Assessment Components (includes both continuous and summative assessment)

No. Component ILO Related PLO

or

Accreditation

Weightage Description

of

Assessment

Component

Team/Individual Rubrics Level of

Understanding

1 Continuous Assessment

(CA): Others([laboratory

reports] "Labs (1, 3, 5, 7:

measures of genetic

diversity; 1,2,5,6,7,8,9,11:

demographic model

inference and simulation;

2,3,6,7,8,10,11: selection

test and simulation; 3,4,12:

phylogenetic tree

construction, genealogy

and speciation simulation;

5,6,7: phasing inference,

imputation))

50

2 Continuous Assessment

(CA): Report/Case study(a

written report of the

individual project)

25

3 Continuous Assessment

(CA): Presentation(oral

presentation of the

individual project)

25

Description of Assessment Components (if applicable)

Formative Feedback

0
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NTU Graduate Attributes/Competency Mapping
This course intends to develop the following graduate attributes and competencies (maximum 5 most relevant)

Attributes/Competency Level

Course Policy

Policy (Academic Integrity)

Policy (General)

You are expected to complete all assigned pre-class readings and activities, attend all seminar classes punctually 

and take all scheduled assignments and tests by due dates. You are expected to take responsibility to follow up 

with course notes, assignments and course related announcements for seminar sessions they have missed. You 

are expected to participate in all seminar discussions and activities. 

Policy (Absenteeism)

Absence from class without a valid reason will affect your overall course grade. Valid reasons include falling sick 

supported by a medical certificate and participation in NTU’s approved activities supported by an excuse letter 

from the relevant bodies.



If you miss a lecture, you must inform the course instructor via email prior to the start of the class.

Policy (Others, if applicable)

0

Last Updated Date: 25-05-2026 09:50:23

Last Updated By: Nani Harniwati

6


