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PlantingScience Mentor Tip Sheet:  

Power of Sunlight Curricular Module 

 
 

The purpose of this tip sheet is to help you as a scientist mentor anticipate and respond to students as 
they post online about their photosynthesis &/or respiration investigations.    

 

 
The leaf disk flotation method uses disks as proxies for whole leaves in a low-cost set up intended to 
allow students to visualize light-regulation of photosynthesis and examine system inputs and outputs.  
Air is removed from intercellular spaces and replaced with a bicarbonate solution that serves as a source 
of CO2.  As photosynthesis occurs when disks are placed in light, O2  is produced and the disks float after 
10-25 minutes. If the floating disks are placed in darkness, aerobic respiration is the more dominant 
process, using up the O2  produced by photosynthesis, and the disks sink.  Respiration also occurs in the 
light, but this technique does not distinguish the type or amount of gas, only that gases are present or 
absent.  Probes directly measure O2  consumption or CO2 produced, and respirometers (assembled with 
pipettes, KOH) allow these to be calculated.  Indicator dyes and pH changes also indicate processes.   
Running several experiments, students build on understanding the protocol to open explorations. 

Juicy questions for student investigations. 

• Where does the mass of a plant come from? 

• Can plants grow in darkness/at night? 

• Is a plant green because it does photosynthesis or does it do photosynthesis because it’s green? 

• Do all plants do photosynthesis/respiration at the same rate? 

• Do all parts of a plant do photosynthesis? 

• How does carbon dioxide get into the plant? 

 

What are students thinking when it comes to 
photosynthesis and respiration? 

As students blog about their investigations, they reveal their 
ideas.  It is common for students to believe… 

• respiration is the same as breathing. 

• roots are feeding organs. 

• sunlight, carbon dioxide, water, and minerals are food. 

• plants breathe in carbon dioxide and drink water. 

• plants are green because they absorb green light. 

• plants get food from the soil;  plant mass comes from soil. 

• the difference between plants and animals is that animals respire and plants photosynthesize. 

Attending to students’ ideas and thinking 

View the video, Lessons 
from Thin Air, Hear how Harvard 
students and a fifth grader answer 
the question,  
“Where does the mass of an oak 
tree come from, if it starts out as 
an acorn?” 
(program 2; free registration required)  

Expect teachers to adapt the module for their students: 

PlantingScience provides plastic syringes for leaf disk 
experiments and some seeds.  Teachers provide additional 
plant materials for testing, respirometers or probeware.  
The equipment available and class experience with inquiry 
learning will influence the direction investigations take.  

• Connect with your teams’ teacher via the 
Classroom Group for details about the students 
and teacher’s goals and schedule. 

• Please see the Power of Sunlight Teacher’s 
Guide for learning goals, suggested sequence of 
activities, and schedule planner. 

http://www.learner.org/resources/series26.html
http://www.learner.org/resources/series26.html
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By attending to students’ thinking, attention shifts from a right-answer orientation to uncovering 
student ideas and reasoning.   As experts, we often make assumptions about what a student is meaning 
and connect concepts in ways novice learners cannot.  Assumptions are often turned on their heads 
when probed.  Also, responding as a naïve mind opens up possibilities in the discussion.  Although 
students often learn by rote that plants need sunlight to carry out photosynthesis, that sunlight is 
energy and that plants are essential to life on the planet are often “missed” concepts.  Why and how do 
plants make their own food?  What do they do with it?  The links between respiration and growth are 
often also missed.  What “regulates” photosynthesis and respiration?   This process of armchair inquiry, 
or digging into juicy questions, is a highly valued process in science.   
 

Anticipating technical problems and conversation threads 

Students must master techniques for floating leaf disks or reading pipette volumes or probes to collect 
meaningful photosynthesis or respiration data.  Helping students realize that experiments don’t always 
work first time for scientists is important, as problem solving and trouble-shooting are highly valued in 
science and other work places.  However, don’t let the students get overly bogged down in technical 
debugging at the expense of also thinking about the big ideas.  

• Leaf disks that don’t float. 
Possible causes:  air in disks (hairy, waxy, or fleshy leaves difficult to infiltrate); insufficient detergent 
in baking soda solution; low temperature of leaf disks or water/bicarbonate solution; pH change in 
baking soda solution at high concentration in absence of buffer; tap water with naturally high levels 
of carbonate; dead leaf tissue (especially if using old grocery store veggies). 

• Making sense of light, plant environments and adaptations. 
Everyday experiences allow students to recognize shade and sun-loving plants.  High school 
textbooks will not introduce students to C3, C4, and CAM plants.  Students enjoy testing different 
light wavelengths on plants. They find it hard to connect environmental and genetic influences on 
these processes and to consider patterns of adaptation.   

• Dealing with data. 
Students almost always want to get the “right answer” with regard to experimental outcomes.  
Students may get spurious results due to handling of materials or techniques; they may not at first 
recognize these complications to their interpretations.  Few high school 
students are familiar with t-tests. 

 

Resources and References 

Perhaps useful to you as a mentor 
Floating Leaf Disk Assay — Exploring Life resource page 
http://wikieducator.org/Lab:_Photosynthesis  

TIMMS Grade 8 Questions Photosynthesis, Light, Filters 
http://timss.bc.edu/timss2003i/psi_g8_s_lightFilters.html 

What is Photosynthesis? — Resources compiled by ASU 

https://bioenergy.asu.edu/education  

Responding to the Rainbow — Experiments with LED light systems 
https://www.youtube.com/watch?v=DbCrn3106_o  

O’Connell, D. 2008.  An inquiry-based approach to teaching 
photosynthesis and cellular respiration.  American Biology Teacher 
70(6): 350-356. 

Kose, S.  2008.  Diagnosing student misconceptions: using drawings as a 
research method.  World Applied Sciences Journal 3: 283-293.  
http://idosi.org/wasj/wasj3(2)/20.pdf 

 

Perhaps useful to student teams  
Ask Dr. Galapagos- Do all plants use carbon dioxide? 
http://www.ftexploring.com/askdrg/askdrg6.html 
EurekaAlert! For Kids  — Kid-friendly science news releases 
https://www.eurekalert.org/  
Light and Plants: Sylvania Gro-Lux Technical Information Bulletin  
https://assets.osram-americas.com/assets/documents/FAQ0074-
0605.844b0c66-0b11-44c1-b6b5-32218c3e6d08.pdf  
R. Preston: Climbing the world’s tallest trees (video 1st 5 min) 
http://www.ted.com/talks/richard_preston_on_the_giant_trees.html 
Photosynthesis 101  & Photosynthetic Peep Show videos 
http://www.chlorofilms.org/index.php/crpVideo/display/videoid/54 
http://www.chlorofilms.org/index.php/crpVideo/display/videoid/47  
Biology of Plants — Scivee video 
https://www.youtube.com/watch?v=tGqFL9eE33Y  
 

Teachers say it is hard to find 
accessible, scientific accurate 
background information for 
students. Are there resources 
you recommend?   

http://wikieducator.org/Lab:_Photosynthesis
http://timss.bc.edu/timss2003i/psi_g8_s_lightFilters.html
https://bioenergy.asu.edu/education
https://www.youtube.com/watch?v=DbCrn3106_o
http://idosi.org/wasj/wasj3(2)/20.pdf
http://www.ftexploring.com/askdrg/askdrg6.html
https://www.eurekalert.org/
https://assets.osram-americas.com/assets/documents/FAQ0074-0605.844b0c66-0b11-44c1-b6b5-32218c3e6d08.pdf
https://assets.osram-americas.com/assets/documents/FAQ0074-0605.844b0c66-0b11-44c1-b6b5-32218c3e6d08.pdf
http://www.ted.com/talks/richard_preston_on_the_giant_trees.html
http://www.chlorofilms.org/index.php/crpVideo/display/videoid/54
http://www.chlorofilms.org/index.php/crpVideo/display/videoid/47
https://www.youtube.com/watch?v=tGqFL9eE33Y

