
   LABORATORY
INVESTIGATION

Light and Photosynthesis - Teacher Instructions
The Light and Photosynthesis experiment demonstrates how light intensity alters the rate of 
photosynthesis in spinach leaves.  Spinach leaves exposed to light remove carbon dioxide from the air 
in a closed container.  During each test run a carbon dioxide sensor measures the level of carbon dioxide 
in the container’s air once every two seconds for ten minutes.  Results show that the carbon dioxide level 
of the chamber’s air decreased more rapidly when the light intensity is high.  The carbon dioxide 
content of the air does not change when there is no plant in the chamber (control run).

Time  
One double  lab period - includes pre-lab activities, setup of the experiment, data collection, and post 
lab activities.

Vernier Equipment
CO2 sensor, LabPro interface

Materials
Spinach leaves, plastic screens, aluminum foil, 100 watt soft white flood lamp, photosynthesis 
chamber, 500 ml beaker, Ziploc 1 pint freezer bag, paper towels.

Safety
It is necessary for students to wear safety goggles and the wearing of aprons is recommended. The lamp 
gets hot and students should be told to avoid burns from it.   
 
Teacher Instructions

1. A supply of vigorous, healthy and dark green spinach is one key to the success of this 
laboratory investigation.  

2. Spinach should be obtained from a market or grocery where the product is kept chilled and not 
allowed to age before sold.  Store the leaves in a refrigerator when not being used in the 
laboratory.  Keep the leaves moist but not submerged in water.  Exposing the leaves to a cool 
(fluorescent) bright light for a few minutes before the laboratory also helps condition the 
leaves.

3. Plastic window screening works well as a light filter.  One screen results in a light intensity of  
approximately  65%.  Two screens approximately 40%, three screens approximately 25%, and 
four screens approximately 15%.  Two layers will reduce the carbon dioxide rate of change by 
nearly 50%.

4. One pint plastic freezer bags when filled with 400 ml of tap water will filter out most of the 
heat produced by the lamp during each test run.  The water should be changed for each new run.

5. The photosynthesis chamber is made from a Rubbermaid food storage box.  See Figure 1.  A one 
inch hole is drilled into the side of the box to receive the sensor probe and rubber stopper.  The 
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hole might need some enlargement to fit the stopper. An oval file works well when enlarging 
the opening. 

6. The carbon dioxide probe needs a “warm-up” interval before the readings are stable.  Three 
minutes of warm-up is just sufficient.  If the Logger Pro program is interrupted a new warm-up 
period is needed. 

7. It is necessary to fan fresh air into the chamber and sensor probe between tests.  This can be done 
using the chamber cover as the fan.  Failure to clear the chamber and probe of stale air will 
result in readings that start at different levels.  Two to three minutes of fanning is sufficient.

8. Some confusion and misunderstandings could result from data that shows the plant leaves 
producing carbon dioxide when there is no light present.  Many students will need help 
understanding the interplay between photosynthesis in the light and respiration in both the 
light and dark.  

9. Encourage the students to learn and demonstrate to them some of the Logger Pro software 
commands that are used regularly.  Some of these commands include: changing the sample rate. 
changing the scale of the X and Y axes, and adding text to the graph. 

10. The equipment should be set up and tested prior to the laboratory.  Students will have  
difficulty making the connections without a lot of help.  It is probably a good idea to also leave 
the equipment assembled after use.  However, students should be required to leave their 
workspace in good condition.

11. Remind the students to convert their data from ppm/sec to ppm/min. before they construct their 
bar graphs.

12. Warn the students not to twist the head of the carbon dioxide sensor as it could be damaged.  
Use the rubber stopper as the handle when inserting the probe into the chamber opening.

13. Remind the students of the importance of keeping the geometry of the lamp and photosynthesis 
chamber constant.  The distance between the two objects is especially critical.

14. Sample results follow.
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3.3852

59.388
-31.338
-59.646

0.05642

0.9898
-0.5223
-0.9941

Leaves Removed
(100 watts)

Aluminum Foil Filter 
(no light)

2 Screen Filter (100 watts)
Full Illumination (100 watts)

CO2 Change (ppm/min.)CO2 Change (ppm/sec)Light Conditions

Table 1.
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