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• Applying new 
understanding to action

• Build solutions that are 
larger than single 
organizations

Capacity Development



Red de Educadores y Profesionales de la Conservación (REPC)



“An apple a day keeps the doctor away”
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Handelsman, Miller, and Pfund 2007





Be rigorous

Make teaching decisions based on the evidence 
about what works best, and evaluate your 
results

Teaching like a scientist



Think critically 

Ask yourself: what knowledge can I share, AND 
what do I want them to learn? 
How will I know that they did? 
How will they know?

Teaching like a scientist



Be creative

Be aware of all your options, consider 
discussing your ideas in a community of 
teachers

Teaching like a scientist



Teaching like a scientist
Experiment

Try new things
Look for ways to advance your skills 
and knowledge
Test your assumptions!



Assumptions about teaching

• What are at least two assumptions you might be 
making about teaching and learning?

• Express them as a hypothesis that could be 
tested

“If__________________, then _________.”



Student
Learning



Student Learning



Fink’s Significant Learning Taxonomy

Magnussen, L. (2008). 
Applying the principles of 
significant learning in the 
e-learning environment. 



Fink’s Significant 
Learning Taxonomy

Reflection: which are 
easier/harder for you?



Polleverywhere.comReflection: which are 
easier/harder for you?



• What do I want students to know, understand, 
and be able to do? 

Goals and objectives

• What is the best way to get there?
Activities

• How will I know if I did?
Assessment

A framework : 3 Questions



Chart Goals & Objectives

Design Active & Aligned Learning

Plan Assessment & Evaluation

3 steps for scientific teaching



Define the Context

Chart Goals & Objectives

Design Active & Aligned Learning

Integrate

Plan Assessment & Evaluation

5 steps for scientific course design



What do we know about learning?

Students are not empty vessels to be filled with knowledge



• Students are not empty vessels, they construct 
knowledge: engage pre-existing knowledge

• Students need guidance to structure their 
knowledge: set and share clear learning objectives, 
provide guiding scaffold

• Students should monitor their own learning: give 
opportunities / feedback to advance thinking and 
skills

• Students should be active participants: create 
participatory and collaborative environments







Teacher-
centered
Paradigm

What is the 
teacher doing?

Learner-
centered
Paradigm

What is the 
student doing?

The role of teachers and students 
changes in important ways



➢ Debates and role play
➢ Student-led, focused discussions  
➢ Case studies
➢ Student presentations 
➢ Class and field exercises
➢ Collaborative learning techniques
➢ Breakout rooms/groups

Possible techniques to use



Barkley, Major, and Cross (2014)



What about traditional lectures?

They should be considered as the best tool in 
some contexts, such as:

• Presenting new discoveries or developments 
• Providing an overview of a topic
• Synthesizing information that is dispersed 

among several sources

Note: Recorded lectures should be short (<6 mins)



Lectures can be interactive

• Think-Pair or Think-Pair-Share

• Pass the Chalk – hand a student a piece of chalk 
and s/he must answer your next question; they 
then choose another student to pass the chalk. 
Digital version: “popcorn”

• “Twitter” post – ask students to define a term or 
describe a concept in under 140 characters





“Instruction”

~ 40% of the time



Think about…

When is it important for my students to do
something toward their mastery of 
concepts or skills, or for deeper reflection?

When is it important for for me to provide 
synthesis, instruction, guidance, feedback?



Exercise 1: Biodiversity Threats

Applying Critical Thinking 
to the Amphibian Decline Problem

Exercise 2: Managing Invasive Species

Applying Critical Thinking to 
an Invasive Species Problem 

Rubric

Freely available online as part of the NCEP module collection! https://ncep.amnh.org

Rubric

Intervention: Rubric Exercise (Y/N)



Study findings
• Students can measurably improve their skills 

in one term by
34% critical thinking (Porzecanski et al. in review)

29% data analysis (Bravo et al. 2016)

40% oral communication (Sterling et al. 2016)

• In-class study and reflection leads to higher 
gains in skills

Freely available online as part of the NCEP module collection! https://ncep.amnh.org



https://ncep.amnh.org

179 modules; 
32 in Spanish 
28 in French



Following the Evidence

Active teaching can improve student learning, 
attitudes, performance, and retention in STEM 
fields.

List of references provided at end of presentation.



OnlineQuestions.org or Padlet.com



Thank you.
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Inclusive Teaching Resources
● Diversity chapters in “Scientific Teaching,” Handelsman et al.

● “Situational Factors to Consider,” Dee Fink

● Columbia’s Guide for Inclusive Teaching




