
 

 

Results:  
Based on the averages from our tests, our 
results show that a temperature of 40ºF is 
the most effective for photosynthesis, 100ºF 
was the second-most effective, 70ºF was the 
third-most effective, and 150ºF was the least 
effective. 
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Abstract: High school students 
investigate the effect of heat on spinach 
photosynthesis by testing the rate of 
photosynthesis in solutions of different 
temperatures.  The investigation is 
reliable and doable by high school 
students and serves as a valuable tool     
for determining the importance of 
enzymes in photosynthesis.  

 

Discussion: 
Our hypothesis was supported in that at 150ºF, the 

smallest percentage of leaves floated on average. 
Surprisingly, the leaf disks had a higher rate of 

photosynthesis when in the 40ºF solution, with an 
average of 96.5% leaves floating. Even given that, 
it is important to note that our 100ºF solution had 

a slightly higher average rate of photosynthesis 
than the solution with 70ºF, with an average of 

13.5 leaves floating as opposed to 13. This 
indicates that our hypothesis was falsified. 
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               … And much 
thanks to Mr. 



 

 

 

 
 

Our Scientific 
Question: 

 
Will changing the temperature of 
the water the spinach leaves are 
put into affect the rate of 
photosynthesis? 
If photosynthesis occurs more 

rapidly as the temperature of the 
baking soda solution increases, up 
to the point when the enzymes in 
the leaf denature, then there 
should be more leaves floating in 
the room temperature solution. 
 

 

Our Hypothesis: 

Background: 
Based on what we know of 
photosynthesis already, we believe 
heat will have an effect on the rate 
of photosynthesis, as enzymatic 
reactions are involved. The 
reaction rate of enzymes increase 
as more heat is applied, up to the 
point that they denature due to too 
much kinetic energy. They also 
cannot function as quickly in 
conditions without enough heat, 
because there isn’t enough kinetic 
energy to propel particles as 
quickly, and so the rate of reaction 
slows.  
 

Procedure: 
1. Attach lamp to the support stand so that the 

lamp is approx. 25 cm from the base of the 
stand.  

2. Fill a large beaker with room temperature 
water to act as a heat filter for the dish to be 
placed under the lamp – this will make it so 
the lamplight doesn’t affect the temperature 
of the dish. Set the beaker aside.  

3. Pour approximately 100 mL of 0.2% 
NaHCO3 into a 250 mL flask. The exact 
amount is not important. 

4. Get several spinach leaves and cut 40-50 
disks with a cork borer. Do not include large 
veins.  

5. Put the cut disks into the flask with the 
bicarbonate solution. 

6. Use a water aspirator or some other vacuum 
source to sink the disks. 

7. Swirl the flask and pour the contents into a 
large disk. Discard any disks that are floating.  

8. Fill petri dishes with bicarbonate solution that 
is heated to a specific temperature so that 
they are about 2/3 full. 

9. Transfer 10-15 disks to each petri dish. Put 
the lid on the petri dishes and put the large 
beakers full of room temperature waters on 
top of them. 

10. Place the dishes under the lamp and wait 20 
minutes for photosynthesis to occur. 

11. After 20 minutes, count the number of disks 
and record your data. 

Materials: 

• Lamp 
• Spinach leaves 
• 0.2% NaHCO3 solution 
• Water 
• Water aspirator  
• Beakers/flasks/Petri dishes 
• Forceps 
• Cork borer 
• Cutting board 
• Thermometer 
• Hot Shaker 
• Fridge 

Equations: Only descriptive statistics were applied. No formulas were used. 
 
 

 


