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Geospatial Data Analytics Course Structure

Module Learning Structure
 Exploration and summarize 

geospatial data
 Select methods based on the 

objective
 Create a reproducible workflow
 Interpret



Why Geospatial Education Needs Innovation

• Data Revolution: Forest data is rapidly growing in volume and 
                                   complexity due to:

 Remote Sensing (LiDAR, satellite imagery)
 Geospatial Technologies (GIS)
 Artificial Intelligence (AI) and Machine Learning applications

• The Diverse Learners and Educational gap: 
 Effectively equip students and practitioners with competencies
 Ensuring learning is accessible, current, and engaging



Instructional Design Framework

Integrated Pedagogical Strategies

Active learning

Mastery learning

Open Education Resources (OER) integration



Instructional Design Framework

 Interactive Lecture and 
Exercises

Bridging theory and 
practice

Active learning through Jupyter Notebook



Instructional Design Framework

 Interactive Lecture and 
Exercises

Bridging theory and 
practice

Active learning through Jupyter Notebook



Building a Rich Ecosystem of OER 

Open Textbooks (Accessible on GitHub): 
• Python Programming for Geospatial Data Analysis

https://subornaa.github.io/Python-Programming-for-Geospatial-Data-Analysis/week12-13_ML.html


Building a Rich Ecosystem of OER 
Instructional Videos

• YouTube Channel: 119+ open educational videos 
• Global Reach: Over 65,401 views from Canada, USA, UK, India, Spain, Vietnam, Indonesia, 

and more



Integration of Open-Source Software

Integration of Open-Source Software: 
• Core Tools: Python (Jupyter Notebooks, ArcPy) 



Effective Strategies for OER Integration Stages
• Curate Quality OER

⁻ Select materials aligned with course outcomes
⁻ Prioritize open licensing and adaptability
⁻ Involve students in resource

• Scaffold Learning
⁻ Design structured learning sequences with OER
⁻ Incorporate pre-class videos, quizzes, and guided readings
⁻ Use formative assessments to guide instruction

• Apply Active Learning Pedagogies
⁻ Facilitate team-based problem-solving using OER
⁻ Incorporate think-pair-share, and coding demos
⁻ Leverage OER for real-world application tasks

• Ensure Accessibility and Equity
⁻ Use inclusive examples and multiple learning formats
⁻ Provide feedback loops and inclusive engagement 

strategies



Mastery learning: Self-Assessment Pathway

Achieving a High Level of Proficiency   

Learn the 
Materials

Apply the 
learning 
concept

Reflect on results: 
identify strengths 

and areas for 
improvement

Create an
action plan

Reach out for 
additional 
support

Achieve the 
learning goal



Mastery learning: Self-Assessment Pathway

• Key Observations and Outcomes:

⁻ Engagement and participation

⁻ Identification of learning gaps

⁻ Impact on learning outcome

⁻ Quality of reflection



Pedagogical Techniques Tailored to Modules

Active Learning → Hands-on, coding-based engagement

OER → Freely accessible, adaptable resources

Mastery Learning → Iterative practice with feedback

Alternative Grading → Competency-based evaluation 
over high-stakes testing



Discussion and Future Directions

• Scalability & Transferability :

⁻ How can these pedagogical models be adapted or scaled effectively in different institutional 
contexts or other quantitative disciplines?

• Long-Term Impact:

⁻ What are effective methodologies for tracking the long-term impact of these approaches on 
student career trajectories and problem-solving capabilities in the field



Thank You!
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