
You are a scientist tackling the problem of global climate change.  The National Science Foundation (NSF) is currently funding 

research projects which investigate ways plants can be used to decrease atmospheric carbon dioxide, a greenhouse gas which 

is a major contributing factor to climate change.   

 

Your team will design an experiment to increase the intake of carbon dioxide by plants as they take 

advantage of the flow of energy through ecosystems.  Photosynthesis is the process in focus for this 

investigation.   

 
The following leaf disk protocol has been provided by the National Science Foundation for scientists 
submitting data. The rate of photosynthesis is indirectly proportional to the amount of carbon dioxide 
removed from the surroundings.  The protocol should be modified depending on what you are investigating.    
 
Technique video: https://www.youtube.com/watch?v=vw8baZO89oc 
 
Procedure: [adjust procedure to match experimental design] 

 

Procedure 

1. Obtain approximately 20mL of soapy water & bicarbonate solution and place in a beaker using a 

graduated cylinder. 

2. Make 10 leaf disks by using a straw or hole-punch on the spinach leaves. See figure at top of 

page. 

3. Remove the plunger from the syringe and place 10 leaf disks inside.  Replace plunger.  Push 

down until almost fully in place (leave some air). 

4. Withdraw approximately 15 mL of soapy water from the beaker using the syringe.  Tilt up to 

remove air from the syringe.  The syringe may need to be tapped to loosen the disks and air 

bubbles. 

5. Mix the disks with the soapy water inside the syringe.   

6. Place finger on end of syringe while pulling back on plunger creating a vacuum and hold for a count of ten seconds.  

7. Release your finger and plunger and some of the disks should begin to sink.  Tap the side of the tube or shake gently to 

break any bubbles on the edge of the disks.  Repeat step 6 until all the disks sink. 

8. Stand the syringe on the plunger. 

9. *Place cup near lamp and make observations in data table in one-minute intervals until all disks rise. 

 

*Adjustments to procedure [revise procedure above to include only steps used in your investigation] 

Independent Variable: Light intensity 

● Place syringe with disks [include the different distances used by the class] cm from light. Count and record the total 

number of disks that have risen after each minute. 

● Repeat procedure and place syringe with disks. 

● Count and record the number of disks that rise each minute. 

 

Independent Variable: Temperature 

● Remove all but 2ml of soapy water from the syringe. 

● Withdraw 13 ml of ice water from the ice bath station for a total of 15 ml in the syringe. Record temperature of ice 

bath water sample. 

● Immediately place the syringe 5 cm from the light source and begin a timer. Count and record the total number of 

disks that have risen after each minute. 

● Repeat procedure and place warm water (half volume tap water, half hot water) into larger beaker with thermometer. 

Record Temperature. Do not use temperature higher than 30°C. 

● Place the syringe 5 cm from the light source and begin a timer. Count and record the number of disks that rise each 

minute. 

 
 

https://www.youtube.com/watch?v=vw8baZO89oc


Table 1: Spinach Leaf Disk Rise Data 

Minutes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

# discs at 
surface 

               

 

*Note - Underlined language indicates mastery 

I. Introduction/Background - contains all of the components below 

 

❏ Problem: ask testable and relevant questions or statements that are worth investigating (1.1) 
❏ Purpose: explain why this question is being investigated (1.1) 
❏ Hypothesis: propose a measurable hypothesis that shows the relationship between the independent and dependent 

variable (Quantitative or Qualitative) (1.1) 
 

II. Materials & Methods (Experimental Design) - contains all of the components below 

 
❏ Design of a controlled experiment that produces reliable and accurate data to support a measurable hypothesis (1.2) 
❏ Justify the methods used in conducting a safe and ethical scientific investigation (1.2) 
❏ Shows the type, amount, and accuracy of the results needed to produce a reliable data set  (1.2) 

 

III. Results (Data Presentation) - contains all of the components below 

 
❏ Written summary of major trends seen in the data and during the investigation procedures (1.3) 
❏ Data presentation (1.3) 
❏ Use an appropriate and student-generated data table/graph/model (1.3) 

 

IV. Discussion 

 
❏ Have a valid discussion explaining the trends and reasons for the observed outcomes (1.3) 
❏ Evaluate the relationships between the IV/DV  by accurately interpreting the data (1.1 & 1.3) 
❏ Explain observations using reliable articles/websites to further support a claim(s) or outcomes (1.4) 
❏ Arrive at a final conclusion supported by data (1.3) 
❏ Explain results and revise the hypothesis, if necessary, when reliable data has been gathered (1.4) 
❏ Use explanations and/or findings to make predictions under different conditions (1.4) 
❏ Apply the conclusion to fighting global climate change (1.3) 

 

V. Validity/Reliability 

 
❏ Identify sources of error and suggest possible impacts from these errors in an analysis of your investigation (1.2 & 

1.3) 
❏ Conduct an error analysis (quantitative or qualitative) (1.3) 
❏ Justify the validity of the data produced as well as the methods used in how it was collected (1.2) 
❏ Suggest how to improve the procedure to improve the reliability of future results (1.3) 
❏ State how these suggestions will improve future  results (1.2) 

 

VI. References Cited 
 

❏ Use a minimum of two reliable sources in addition to my own data (1.4) 
❏ APA citation format used both in-text and in the References Cited section (1.4) 

 
 
Variable being tested (Circle one):    distance from light   ambient temperature 
 
Measurable hypothesis:  


