National Academies Summer Institutes for Undergraduate Education in Biology
Teachable Unit Framework


	Title of Unit
	Population Ecology

	Date and 

Location of SI
	July 23, 2013

Mountain West, Boulder, CO

	Unit Developers & Contact Information
	Asim Auti (asimauti@gmail.com)
Lauryn Benedict (lauryn.benedict@unco.edu)
Maggie Richards (margaret.richards@frontrange.edu)
Scott Franklin (scott.franklin@unco.edu)
Susan McGrath (susan.mcgrath@frontrange.edu)
Tammy Maldonado (tammy.maldonado@colorado.edu)


	Context
	What kind of course is unit designed for? This unit is designed for a second semester introductory biology course.
How long is unit?  2-3 hour lecture period(s)
When will the unit be used in the course? This unit will be used within a general ecology section.  Students should have a background knowledge of evolution, adaptation and biodiversity.


	Abstract

(< 200 words)
	This tidbit is designed to introduce the concept of an ecological niche to first year undergraduate biology students. The concept is often difficult for students to understand, in part because it is poorly defined in many textbooks and other resources. We introduce the concept of an ecological niche using active learning techniques including brainstorming, small group discussions, class discussions and clicker questions. Students use these methods to learn 1) how to identify biotic and abiotic factors that determine niches, 2) how to compare and contrast the niches of different species, 3) how to interpret graphs of niche resource requirements, and 4) how ecological niches are determined by evolved characteristics. Formative assessment opportunities within the tidbit include class discussions and clicker questions. Some clicker questions may also be used as summative assessment and we provide additional summative assessment opportunities at the end of the tidbit and in follow-up assignments. To make the tidbit inclusive of diversity we present questions in visual and auditory formats and we ask students to use multiple learning strategies, including individual work and group work. 


	Rationale


	We chose this topic because it is a core concept of ecology that students have a difficult time comprehending.
Misconceptions:  habitat and niche are the same; Geographic range and niche are the same

	Learning Goals: what students will know, understand, and be able to do; includes content knowledge, attitudes, & skills 
	A. Know how a population fits in the hierarchy of ecology.

B. Understand the factors that contribute to population growth and dynamics.

C. Define and describe niche as a fundamental concept of ecology.



	Learning Outcomes: Student behaviors or performances that will indicate they have successfully accomplished the goals
	A1. Define a population and list its characteristics.

A2. Differentiate population level interactions from other levels.

B1. Predict how an age structure will affect population growth.

B2. Compare and contrast exponential and logistic growth.

B3. Evaluate the relationship between life history characteristics and population growth.

B4.  Differentiate density-dependent and density-independent factors and predict their effects on population growth.

B5. Describe how behavioral interactions affect populations.
C1.  Define niche in relation to evolving characteristics 
a. List multiple biotic and abiotic factors that determine a niche

b. Interpret graphs that represent components of an organism’s niche

c. Compare and contrast the niches of different organisms 

d. Explain how the concept of “niche” links ecology and evolution, including how evolved adaptations determine the niche

C2.  Relate competition and facilitation to realized niches

C3.  Predict possible outcomes when niches overlap




	Incorporation of Scientific Teaching Themes

	Active Learning
	Assessment
	Diversity

	How students will engage actively in learning the concepts
	How teachers will measure learning; how students will self-evaluate learning
	How the unit is designed to include participants with a variety of experiences, abilities, and characteristics

	Activities outside of class:

Activities in class:

Students list factors that define a species niche and compare between species.
Clicker question and follow-up discussion comparing niches for different species.

Activities during tidbit:


	Pre-assessments:

Students will bring in notecard with a definition of “ecological niche” to class.
Post-tidbit assessments:

Students will write their own definition of niche on other side of card and turn in at the end of tidbit.

Summative assessment questions:
	Individual work, partner work, group work?


Sample Presentation Plan (general schedule with approximate timing for unit)
	

	Time (min)
	Learning Outcome(s)
	Activity/assessment
	Explanation, notes, suggestions, tips

	Preclass
	
	 Text reading; notecard definition of “ecological niche”
	Students will likely copy the glossary definition from their textbook or internet source.

	Enter approx. class time for learning activity
preparatory
material presentation

1 min?
  
	
	Ask a few students to share their definition with the class.
	

	Enter approx. class  time for learning  activity #1
	List multiple biotic and abiotic factors that determine a niche


	In groups, students list at least 7 factors that influence where a species is found.  Then compare with whole class to clarify similarities and differences between species.
	Have students highlight similarities using the same color or symbol.

	Enter approximate time for additional learning activities and associated class
Work/preparatory materials  
	b. Interpret graphs that represent components of an organism’s niche

c. Compare and contrast the niches of different organisms 

d. Explain how the concept of “niche” links ecology and evolution, including how evolved adaptations determine the niche


	
	

	Enter approximate time for post-activity summing up or transition
	
	
	


Add additional activities information as needed for the unit.  

Resources for Teaching the Unit
(other files and information needed/helpful to teach the unit, including files for papers from which original data for class activities is taken, supporting information for the instructor, handouts, in class activities materials, assessments with answer keys, homework assignments, etc.)

Effectiveness of unit (if you have used it in your own teaching)
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