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Using Phenology to Engage 
Students in the Process of Science 



Overview 

• Project Context 

• Learning Outcomes 

• Project Overview – Faculty Perspective 

• Project Overview – Student Perspective 

• Student Methods 

• Common Challenges 

• Theme & Variation 

• Q&A 



Project Context 

• Student work collaboratively to engage with 
local phenology on their campus by 
designing, testing and evaluating original 
methods. 

 



Engagement in the process 

• Teaching science as science is practiced 
(Handelsman et al. 2004) 

• Reform of “Bio1” 

 
Point of Comparison Pre-Reform Bio1 Reformed Bio1 

Student Role Passive consumer Active participant 

Faculty Role Source of knowledge Guide, coach 

TA Role Passive consumer 
and doer 

Active participants, 
innovative and 
drivers of change  



Team of TAs 

Phenology Team: (L-R) Jeffrey Pierce, Todd Robinson,            
Mridul Thomas, Sherry Martin & Kristen Schmitt (inset) 



Why Phenology? 

• Important area of study 

• Complex 

• Cheap 

• Easily accessible to all regardless of location 

• Innovation required 



Learning Outcomes 
• Students will: 

• Observe phenologic variation in a natural system;  

• Develop methods for quantifying and 
documenting phenologic events; 

• Field-test original experimental methods and 
evaluate them against alternatives 

• Construct solutions to novel problems that arise 
in the context of your experiment;  



Learning Outcomes 
• Students will: 

• Represent, interpret and analyze original data;  

• Communicate findings in written and oral forms; 
and  

• Participate (as contributor and recipient) in the 
process of peer review. 



Project Design (Faculty)  
• Project timeline 

• 4 weeks – Intro, method development & review 

• 8 weeks – Data collection  

• 1 week – Method review 

• 1 week – Final Poster Session 

• Assessment 

• Check points determined 

• Rubrics for each section  



Project Design (Faculty)  
• Determine “campus” trees 

• Narrow down tree genera or species 

• Identify trees for the study 

• Assign trees to groups 

• Each tree studied by 3 independent groups 

 



Project Structure 
• (1) Getting to Know You 

• (2) Initial quantitative measures 

• (3) Method Design 

• Plan 

• Oral presentation (tools, plan, 
tables and graphs) 

• (4) Peer Review 

• (5) Finalized Methods 

 



Project Structure 
• (6) Data Collection 

• Summary tables & figures 

• (7) Peer Review of Methods 

• Review methods for the same tree 

• Compare/contrast with your own 

• (8) Final Presentations 

• Method, data, results, evaluation & recommendation 



Innovative Methods 

• Paint Chips 

• Color Wheel 

• RGB codes 

• Twister spinner 

• Tennis ball toss 

• Photography 

• Digital technology 

 



Final Presentation Examples 
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Figure	4:		There	was	quite	a	
bit	of	fluctua on	in	the	
temperature	over	this	 me	
period,	but	there	was	an	
overall	decreasing	average	
temperature	trend.	

Figure	5:	Most	of	the	days	
weather	condi ons	were	
sunny,	followed	by	overcast	
and	a	pre y	even	split		
between	partly	cloudy	and	
rainy	days.				

Figure	6:	Trees	2,	3	and	4	
follow	a	more	similar	trend	of	
leaf	drop	as	compared	to	tree	
1	which	had	the	most	
percentage	of	leaves	to	start	
with	and	had	the	fastest	rate	
of	leaf	drop.		

Figure	7:	Even	though	tree	3	
and	tree	4	very	fairly	close	to	
each	other,	tree	4	had	the	
quickest	leaf	color	change	
and	took	a	significantly	
shorter	 me	to	change	color	
than	tree	3.		Whereas,	trees	1	
and	2	have	very	similar	rates	
of	color	change.	



Critique of Methods 



Recommendation for Method 



Common Challenges 

• Wind storm blowing all leaves off the tree  

• Cloudy vs. sunny days for data collection 

• Grounds crew pruned off sampling branches 

• Grounds crew cleaned up leaves 

• Grounds crew removed tree entirely!  



Variations 
• Spring 

• Bud Break 

• Greening of grass 

• Spring ephemerals 

• Bird songs/sightings 

• Frog choruses 

• Insect emergence (aquatic, terrestrial)  

• Smaller schools – fewer tree species, choose tree 
locations strategically 

• Cellular & Molecular Scale 
• Flagella motion 
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Q & A 

 


