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

Course Overview
Expected Implementation in Academic Year (New format) AY2022-2023
Semester/Trimester/Others (specify approx. Start/End date) Semester 1
Course Author Asst Prof Dr Eleanor Slade

* Faculty proposing/revising the course

Course Author Email eleanor.slade@ntu.edu.sg

Course Title Experimental Design & Analysis for Ecology
Course Code ES7028

Academic Units 4

Contact Hours 39

Research Experience Components

Course Requisites (if applicable)

Pre-requisites

Co-requisites

Pre-requisite to

Mutually exclusive to

Replacement course
to

Remarks (if any)




Course Aims

This course introduces you to the basic principles of experimental design and analysis of ecological experiments.
It introduces you to methods and key concepts for designing and implementing experiments in both the field and
laboratory. You will learn how to plan and execute an experiment, key concepts in designing experiments, and
how to analyse and present your results. This course builds on the statistical skills you should have learned in
undergraduate programmes and you will learn how to apply these statistical methods to real-life field and lab
experiments. This courses uses R, and assumes some introductory knowledge of statistics.

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

ILO 1 | Plan and design an experiment or field study.

ILO 2 | Formulate hypotheses and predictions.

ILO 3 | Recognise, chose, and justify when to use different designs and key statistical tests.

ILO4 | Select and employ appropriate experimental designs and statistical tests to analyse ecological
datasets.

ILO 5 | Critically evaluate the methods and results of published papers.

ILO 6 | Analyse and present your data using R statistical package.

ILO7 | Interpret graphs, figures and statistical tests.

ILO 8 | Present and communicate your results clearly and concisely.




Course Content

1. Questions, hypotheses & predictions Understand how to formulate a question, hypotheses, and predictions 2.
Variation, randomisation, replication and sampling Understand the importance of spatial, temporal, and with-in
subject variation, and how to design replicated experiments, and select appropriate sampling designs. 3. Blocking,
co-variates, and random effects Understand the concept of blocking, and the advantages and disadvantages.
Understand interactions between covariates and factors. Understand random vs fixed effects and how specify
these. 4. Selecting the correct design and statistical test Apply different experimental designs (single, factorial,
split-plot). Understand how to account for interactions. Know the difference between parametric and non-
parametric tests. Apply the correct statistical tests for count, proportional, and continuous data. 5. Multivariate
analyses Understand how to analyse community datasets, and account for environmental covariates. 6. Taking
measurements Understand the difference between inaccuracy vs imprecision. Understand how observer
variability affects results and know the pitfalls to avoid when collecting data and the difference between
statistical vs biological significance. 7. Presenting your results Understand how to graph data, interpret results,
and write and present results a way that makes it real, relevant and meaningful to the audience, giving the data
context and credibility.

Reading and References (if applicable)




Planned Schedule

designs

observational
studies. Field vs lab
studies. Different
types of data and
sampling, and
designs. Discussion
of projects.
Lecture & tutorial

Week or Topics or Themes ILO Delivery Activities Readings
Session Mode
1 Introduction: why 1,2,4,5,8 Introduction to why
you should care good experimental
about experimental design is important
design and relationship
between
Starting at the experimental design
beginning: What is and statistics.
your question &
hypothesis? Questions,
hypotheses, and
predictions. Lecture
&tutorial
2 R refresher: 1,2,3,4,6,8 Review of basic R
Introduction and programming
review of statsin R functions and
packages for stats.
Importing data and
manipulating data. R
Markdown and
graphics packages
such as ggplot.
Lecture & computer
tutorial
3 Linear models 1,2,3,4,6,7,8 Simple linear model
structures
Lecture & computer
lab tutorial
Assignment 1
4 Experimental 1,2,3,4,5,7,8 Experimental vs




Week or
Session

Topics or Themes

ILO

Delivery
Mode

Activities

Readings

5

Variation,
randomization,
replication and
sampling

1,2,3,4,5,7,8

Variation, replicated
experiments,
blocking, and
appropriate
sampling designs.
Pseudoreplication.
Lecture & tutorial

Factorial designs,
covariates sums of
squares, interactions

1,2,3,4,6,7,8

Blocking, covariates,
Sums of squares and
interactions

Lecture & computer
lab tutorial
Assignment 2

Mixed models &
split-plot designs

1,2,3,4,5,6,7,8

Linear mixed effects
models - random vs
fixed effects

Project discussions -
exp design

Lecture & tutorial

Effect sizes

1,2,3,4,5,7,8

Inaccuracy vs
imprecision.
Statistical vs
biological
significance.
Calculating effect
sizes and error bars.
Lecture & tutorial

Model selection:
AICS vs P values

1,2,3,4,5,6,7,8

Discussions on the
information
theoretic approach
and AlCs and when
to use them.
Lecture & tutorial
Assignment 3

10

GLMS

1,2,3,4,6,7,8

Statistical tests for
count, proportional,
and binary data.
Lecture & computer
lab tutorial

Project discussions -
analysis




Week or
Session

Topics or Themes

ILO Delivery
Mode

Activities

Readings

11

Multivariate
analyses

1,2,3,4,6,7,8

Understand how to
analyse community
datasets, and
account for
environmental
covariates.

Lecture & tutorial
Assignment 4

12

Statistical literacy

1,2,3,4,5,7,8

Visualizing data,
interpreting
outputs, and writing
and presenting
results. Pre-
registering. Open
science. Biases.
Lecture & Tutorial

13

Projects

1,2,3,4,5,6,7,8

Project Presentation
and wrap-up

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 |Weightage
or
Accreditation

Description
of
Assessment
Component

Team/Individual

Rubrics

Level of
Understanding

1 | Continuous Assessment 10
(CA): Others([class
participation]
Contributions during class
time, online discussion
board, and tutorials -
Individual)

2 | Continuous Assessment 20
(CA): Others([assignments
(e.g. term paper, essay)] )

3 | Continuous Assessment 60
(CA): Others([group or
individual
projects/evaluations]
Project report)

4 | Continuous Assessment 10
(CA):
Others([presentations])

Description of Assessment Components (if applicable)

Formative Feedback

0

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
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