
Oxygen 
Bottle Experiment

Alignment to Utah Core Curriculum

Intended Learning Outcomes (ILO’s):
1.  Use science process and thinking skills.

2.  Manifest scientific attitudes and interests.

3.  Understand science concepts and principles.

4.  Communicate effectively using  science  
     language and reasoning.

Enduring 
Understanding:
Humans and their 
behaviors have major, 
long-lasting impacts on 
water resources.

Grade Level: 2nd - 12th

Activity Length:
45 - 60 minutes

Process Skills:
 -Observation
 -Inquiry
 -Inference

Experimental design ideas given by Keene Ostermiller and Michelle Baker

Objectives:
    •   Demonstrate the effect of organic matter pollution on stream water quality. 
    •   Discover the impact of human activities on aquatic ecosystems. 
    •   Understand primary production in stream ecosystems and factors controlling  
         the process. 

Materials:
    •   (3) 1 liter bottles (clear) 
    •   Water collected from a stream
    •   Collected materials from a stream and gutter
    •   Oxygen meter or D.O. (dissolved oxygen) tablets from water monitoring kit 
    •   Data sheets to record observations
    •   Permanent marker 
    •   Dark environment- box or closet 

   



Natural History Museum of Utah

Experimental Design: 
Collect stream water in clear 1-liter bottles.  Bottles will receive no 
treatment (control), addition of materials collected from a stream, and 
materials collected from a gutter. Bottles will be placed in a dark environ-
ment, a box or closet for 1-3 days. Students will compare the differences 
in dissolved oxygen from measurements taken on the first day to the last 
and estimate oxygen consumption based on these measurements. 

Procedure:
1.  Provide background information: 
 A. Discuss how oxygen enters/ is produced in streams and how   
      oxygen is consumed.
 B. Describe the impacts of high and low oxygen levels on aquatic  
      organisms
 C. How organic matter pollution may reduce oxygen levels
 B. Describe human impacts on urban streams. Discuss sources of  
      organic matter pollution. 
2.  Formulate hypotheses:
 A. Predict how the addition of organic materials from a stream will  
      affect oxygen levels.
 B. Predict how the addition of inorganic trash, and organic 
      pollutants from a strom drain/ gutterwill affect oxygen levels.
3.  Remove plastic wrap on 1 liter bottles and rinse with tap water. 
4.  Use a permanent marker to label bottles with numbers 1-3. Label 
      bottle 1 as Control, bottle 2 as Stream treatment, and bottle 3 as      
      Gutter treatment.
5.  Visit a stream, lake or reservoir . 
 A. Observe site and surrounding environment. 
 B. Rinse bottles with stream water. Fill bottle half-way with stream  
      water, cap, shake, and empty bottle.
 C. Fill all 3 bottles as full as possible with stream water and   
     measure the oxygen levels in all 3 bottles. Record results. 
 D. Set aside the Cotrol (bottle 1) 
 E. Collect items from in the stream and place in the Stream 
      treatment bottle.
  ie. rocks covered in algae, bugs, leaves, aquatic plants 



Natural History Museum of Utah

Procedure (continued):
6.  Visit a gutter or storm drain.
 A. Discuss how items in our gutters end up in streams. 
 B. Collect an item from the gutter or items located nearby that may end  
      up in the gutter and place it in the Gutter treatment bottle. 
  ie. grass clippings, trash, plastic, newspaper, discarded banana   
  peels, etc.). 
7.  Experimental treatments: 
 A. Control bottle will only contain stream water (bottle 1).
 B. Stream treatment bottle (bottle 2) will contain materials collected at  
      the stream. 
 C. Gutter treatment bottle (bottle 3) will contain materials collected at  
      the the gutter.
8.  Place all bottles in a dark environment, such as a box or closet, for 1 day.   
 **note: if students place less organic material in the bottles, this may   
 need to be extended to 3 days in order to see a treatment effect.
9.  Use the Oxygen meter or D.O. tablets to measure the amount of dissoved  
      oxygen in the bottles.
 A. Compare the new results to those from the initial tests.
 B. Take the new results, minus the initial results to estimate the   
      amount of oxygen consumed by each material. 
Reflection:
 •   In what urban areas would you expect to have a high oxygen levels,  
      low oxygen levels?
 •   Would oxygen levels change throughout the day?
 •   Why or why not do you think it is important to understand the 
       abundance of oxygen in our water?
 •   How can we prevent these contaminants from entering our water 
       systems?

Students can then be challenged with creating a game-plan for removing 
organic pollutants from our water supply, or inventing a mechanism to keep 
track of oxygen levels in nearby water supplies. 
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