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Course title 
& Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite 
of the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

DSC-EVS-19: 4 2 0 2 Class XII NA 
METHODS IN pass 
ECOLOGICAL  

RESEARCH  

 

Learning objectives 
The Learning Objectives of this course are as follows: 
• Equip with principles and methods of ecological research and acquire a broad 

understanding of its different subfields 
• Understand the ethical considerations involved with technological approach used in 

ecological research 
• Familiar with how to design and conduct ecological research in laboratory or in field 

environment 
• Introduce with emerging approaches and tools in different types of ecological research 

 

Learning outcomes 
After this course, students will be able to: 
• Design and implement experiments for different types of ecological research and explain 

the steps involved in hypothesis testing 
• Use appropriate sampling strategy to collect data and conduct observational studies in 

ecological research 
• Analyze and interpret ecological data using appropriate statistical methods 
• Evaluate the strengths and limitations of different tools, methods and techniques for 

different types of ecological research 

DISCIPLINE SPECIFIC CORE COURSE – 19 (DSC-EVS-19): METHODS IN ECOLOGICAL 
RESEARCH 
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SYLLABUS OF DSC-EVS-19 

Theory (02 Credits: 30 hours) 

 
Unit 1: Basics of Ecological Research and Scientific Method (7 hours) 

Overview of ecological research methods; Scientific method and hypothesis testing; Experimental design and 

field sampling techniques; Data collection methods: quadrats, transects, plot sampling; Introduction to ecological 

data types; Ethical considerations in ecological research; Scientific communication and reporting. 

  

Unit 2: Biodiversity, Conservation, and Behavioral Ecology Methods (8 hours) 

Biodiversity measurement: species richness, diversity indices; Conservation planning and prioritization; 

Methods for assessing endangered and invasive species; Habitat mapping and classification; Basic restoration 

monitoring approaches; Behavioral observation and recording; Bioacoustics and movement tracking; 

Introduction to behavioral data analysis. 

  

Unit 3: Population and Community Ecology Methods (7 hours) 

Population dynamics: growth models, density estimation; Mark-recapture techniques; Species abundance and 

distribution estimation; Methods for studying competition and niche partitioning; Mutualism and basic co-

evolutionary interactions; Introduction to genetic diversity (molecular markers, no phylogeny); Field-based 

adaptation studies. 

  

Unit 4: Ecosystem and Landscape Ecology Methods (8 hours) 

Remote sensing and GIS for ecological mapping (introductory); Carbon and nutrient cycling measurements; 

Ecosystem function and service assessment tools; Basic hydrology and water quality monitoring; Monitoring 

climate change impacts on ecosystems; Fundamentals of ecological restoration and management; Introduction 

to ecological data analysis and visualization (basic stats, charts). 

 
Practicals/Hands-on Exercises – based on theory (02 Credits: 60 hours) 

1. Use random quadrat sampling to measure species richness and abundance of herbaceous 

plants in a campus or nearby green area. 

2–3. Practice belt and line transect methods to assess population density or diversity of plants or 

insects in two different habitats (e.g., lawn vs. woodland). 

4. Create a basic habitat map of a local area (e.g., college campus or park) using freely available 

GIS tools (e.g., QGIS) and mark observed presence of a common species. 

5–6. Use open-source land use data (e.g., Bhuvan, Google Earth) to assess changes in land cover 

and relate it to species observations or known distributions. 

7. Conduct a behavioral observation session on birds or urban animals (e.g., squirrels, dogs), 

record focal behavior and analyze simple patterns (time budgets, frequencies). 

8. Observe and record foraging behavior of birds (e.g., pigeons, crows) and test basic hypotheses 

of niche use or resource sharing. 

9. Set up a simple pot experiment to test the effect of different fertilizers (e.g., compost, 

chemical) on seedling growth of a common plant. 

10. Use Google Earth or open GIS data to identify and measure landscape fragmentation (e.g., 

green patches, built-up areas) in the college surroundings. 

11. Construct a basic plant family tree using morphological characters or literature data for a 

group of local plant species (e.g., Fabaceae, Asteraceae). 

12. Use secondary data (e.g., herbarium records, published sources) to map the biogeographic 

distribution of a group of native or invasive plants in the region. 
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Teaching and learning interface for theoretical concepts 

To achieve the course objectives and match with the contents, a wide range of 

teaching and learning tools will be employed, including (a) Formal lectures; (b) 

Interactive sessions using visual aid; (c) Case study analyses; (d) Hypothetical 

scenario building; (e) Group discussion on key topics; and (f) documentary 

screening and critical analyses. 

 
Essential/recommended readings 

• Pardo, S. and Pardo, M., 2018. Statistical methods for field and laboratory studies in 
behavioral ecology. Chapman and Hall/CRC. 

• Jørgensen, S.E., 2009. Ecological modelling: an introduction. WIT press. 

• Gotelli, N. J., & Ellison, A. M. (2004). A primer of ecological statistics (2nd ed.). 
Sinauer Associates. 

• Zuur, A. F., Ieno, E. N., & Smith, G. M. (2007). Analyzing ecological data. Springer 
Science & Business Media. 

 

Suggestive readings 
• Buckland, S.T., Anderson, D.R., Burnham, K.P., Laake, J.L., Borchers, D.L. and Thomas, 

L., 2001. Introduction to distance sampling: estimating abundance of biological 
populations. Oxford university press. 

• Krebs, C. J. (2016). Ecology: the experimental analysis of distribution and abundance 
(6th ed.). Pearson. 

• Van Dyke, F., 2008. Conservation biology: foundations, concepts, applications. 
Springer Science & Business Media. 

• Zuur, A. F., Ieno, E. N., & Saveliev, A. A. (2017). Beginner's guide to spatial, temporal 
and spatial-temporal ecological data analysis with R-INLA. Highland Statistics Ltd. 

 

Note: Examination scheme and mode shall be as prescribed by the Examination 
Branch, University of Delhi, from time to time. 


