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LESSON #6:
EXPERIMENTING WITH PH

LEARNING OUTCOMES

Be introduced to materials for experiment and write a hypothesis for what might happen.
Test seashells, eggshells, chicken bones, and chalk with vinegar, Pepsi (or Coke), soapy water and tap water to see first
hand how high acidic substances break down the calcium carbonate in the water needed for some phytoplankton
and other crustaceans to grow strong shells.
Watch videos and take notes.
Conduct and record data from experiment over a span of time.
Create visual graphs using fractions for data results in groups.
TIME REQUIRED FOR LESSON: 4-5 classes (day1 - 50min, day2 - 15min, day3 - 30min, day4 - 50min)

BIG IDEA
Students will understand that the amount of CO2 absorbed by the ocean directly affects the PH balance of the water
and the health of many marine species, especially those with a shell.

BACKGROUND
Ocean acidification happens when the pH (scale of acidity and alkalinity) changes and shows an increase in acidity of
the Earth’s oceans. This is caused by the too much carbon dioxide (CO2) put into the atmosphere by human beings. More
than 50% of our planet’s carbon dioxide in the air gets absorbed into the oceans. Our oceans are like a giant sponge that
soaks up CO2 and releases Oxygen. When carbon dioxide in the atmosphere increases, the carbon dioxide in the ocean
increases, too.
Conclusion: When carbon dioxide is absorbed into the planet’s oceans, it makes it more acidic.

ESSENTIAL QUESTIONS
What is PH?
What does increased CO2, which results in ocean acidification, do to phytoplankton with calcium carbonate shells and
other small crustaceans?
How do our choices as humans affect the health of phytoplankton and other small crustaceans?
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MATERIALS/SOURCES
•
•
•
•
•
•
•
•
•

Scientific inquiry data organizer (SEE BELOW)
PH videos: https://www.youtube.com/watch?v=dbMomQgl3Fk (4 minutes)
https://www.nrdc.org/stories/acid-seas (2 minutes)
4 seashells, 4 eggshells, 4 chicken bones, 4 pieces of chalk, vinegar, cola, soapy water, tap water, 20 clear plastic
cups, paper and markers to make graphs
*PREP FOR EXPERIMENT- make 4 separate stations- 1 for each liquid. At each station in clear plastic cups, place
a seashell, eggshell, chicken bone and piece of chalk and one container of the designated liquid to pour in each
cup. Amount can vary but ideally it should cover the object.
Additional research docs:
http://planetexperts.com/ocean-acidification-toxifying-phytoplankton/
http://www.livescience.com/19557-global-warming-acidic-oceans-plankton.html
http://www.whoi.edu/fileserver.do?id=165564&pt=2&p=150429

ACTIVITIES
ENGAGE tions of locations
Students will be shown the eight ingredients (seashells, eggshells, chicken bones, chalk, vinegar, cola, soapy water, tap
water) and asked to guess what scientific investigation they might be doing. Hand out the scientific inquiry data organizer and explain to students that they are going to test PH strengths in different materials that contain calcium carbonate.
Brainstorm options for how to record scientific data.

DISCUSS/EXPLORE
PART 1: Break the class into four groups and designate a group to start at each station (4 groups = 4 stations). Have them
work together to write down 1 question (the other will come later) they think the experiment might answer (PURPOSE)
and come up with their hypothesis for the experiment. Do not allow students to write a title yet. Allow the group at
current station to pour liquid into cups covering specimens and take 3-5 minutes to document observations at each station OR have entire class observe each station as the liquid is dropped in. Students should draw and write short observation.
PART 2: Students should take 3-5 minutes to draw and write a short observation about each of the four experiments.
Add more of each liquid if it’s evaporating too quickly.
PART 3: Students should draw and write short observation about each of the four experiments. Show the class the 4
minute movie on ocean acidification and invite them to write down some notes in the “research” section of their paper
focusing on the essential learning questions. They should also write down another question related to the video and
experiment.
PART 4: Students should draw and write short observation about each of the four experiments. Experiment should take
7 to 10 days to complete.

SHARE/EVALUATE/REFLECT
Once they have completed data for 4 days of observations about each of the four experiments, the teacher can brainstorm with class about the types of visual graphs they are familiar with and how they could incorporate fractions into
their data results. Students should come back together into original groups to collaborate on visual graphs that would
display their data most accurately. Groups should reflect on the questions they asked, the research they wrote down and
their hypothesis about the experiment to write a conclusion about what they learned from the experiment. Students
should also give their experiment a title.
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EXTENSIONS
There are infinite directions to go from here. Students could:
•

Students can use additional websites attached to research further questions. Teacher and/or students could write
math story problems using the scientific data for students to solve. Students could use open source software to
visualize results.

CONNECTIONS TO STANDARDS
3rd grade:
• NGSS. 3-LS3-2 Cause and effect relationships are routinely identified and used to explain change.
• NGSS.3-LS3-2 Use evidence (e.g., observations, patterns) to support an explanation. CCSS.ELA-LITERACY.W.3.2.D Provide a concluding statement or section.
• CCSS.MATH.CONTENT.3.MD.B.3 Draw a scaled picture graph and a scaled bar graph to represent a data set
with several categories.
• CCSS.MATH.CONTENT.3.NF.A.1 Understand a fraction 1/b as the quantity formed by 1 part when a whole is
partitioned into b equal parts; understand a fraction a/b as the quantity formed by a parts of size 1/b
4th grade:
• NGSS.4-ESS2-1 Make observations and/or measurements to produce data to serve as the basis for evidence
for an explanation of a phenomenon.
• CCSS.ELA-LITERACY.W.4.2.E
• Provide a concluding statement or section related to the information or explanation presented.
• CCSS.MATH.CONTENT.4.MD.B.4
• Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve problems
involving addition and subtraction of fractions by using information presented in line plots. For example,
from a line plot find and interpret the difference in length between the longest and shortest specimens in an
insect collection.
5th grade:
• NGSS.5-PS1-3 Make observations and measurements to produce data to serve as the basis for evidence for an
explanation of a phenomenon.
• CCSS.ELA-LITERACY.W.5.2.E Provide a concluding statement or section related to the information or explanation presented.
• CCSS.MATH.CONTENT.5.NF.B.6 Solve real world problems involving multiplication of fractions and mixed
numbers, e.g., by using visual fraction models or equations to represent the problem.
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SCIENTIFIC DATA ORGANIZER

NAME

TITLE

PURPOSE
What do you want to learn from this experiment?
1.

2.

3.

HYPOTHESIS:
What do you think will happen in the experiment?
1.

2.

3.
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SCIENTIFIC DATA ORGANIZER

RESEARCH: Key words: PH, CO2, ocean acidification, calcium carbonate

1. What did the film/readings make you curious about?

EXPERIMENT:
Observe and document in pictures and words!

#1 DATE:

HOW MANY DAYS SOAKING?

STATION PEPSI

STATION SOAPY WATER

STATION TAP WATER

STATION VINEGAR
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SCIENTIFIC DATA ORGANIZER

#2 DATE:

HOW MANY DAYS SOAKING?

STATION P

STATION S

STATION T

STATION V

#3 DATE:

HOW MANY DAYS SOAKING?

STATION P

STATION S

STATION T

STATION V
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SCIENTIFIC DATA ORGANIZER

#4 DATE:

HOW MANY DAYS SOAKING?

STATION P

STATION S

STATION T

STATION V

#5 OPTIONAL DATE:

HOW MANY DAYS SOAKING?

STATION P

STATION S

STATION T

STATION V
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REFLECTION

NAME

DATE

GROUP MEMBERS

ANALYSIS
1.

Make a graph using fractions to sump up the data you recorded from the experiment.

CONCLUSION
PLEASE ANSWER THE QUESTIONS IN YOUR OWN WORDS.
•

WHAT LIQUID DO YOU THINK WAS THE MOST ACIDIC? HOW DID IT AFFECT THE OBJECTS YOU
WERE OBSERVING?
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CONCLUSION
PLEASE ANSWER THE QUESTIONS IN YOUR OWN WORDS.
•

WHAT DOES INCREASED CO2 (WHICH RESULTS IN OCEAN ACIDIFICATION) DO TO PHYTOPLANKTON
WITH CALCIUM CARBONATE SHELLS AND OTHER SMALL CRUSTACEANS?

•

HOW DO OUR CHOICES AS HUMANS AFFECT THE HEALTH OF PHYTOPLANKTON AND OTHER SMALL
CRUSTACEANS?

•

WAS YOUR HYPOTHESIS CORRECT?

•

DID THE EXPERIMENT ANSWER YOUR QUESTIONS?
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CONCLUSION
PLEASE ANSWER THE QUESTIONS IN YOUR OWN WORDS.
•

HOW DOES THE RESEARCH YOU WROTE DOWN RELATE TO THE EXPERIMENT?

•

WHAT DID YOU LEARN FROM THIS EXPERIMENT?
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TEACHER RUBRIC

STUDENT EVALUATION
1.
2.
3.
4.
5.

1. Did the student fulfill team role responsibilities?
1 2 3 4 5
Did the student collaborate with group members respectfully?
1 2 3 4 5
Did the student seem knowledgeable about game and participate in explaining how it works?
1 2 3 4 5
Did the student complete contract and reflection thoughtfully and honestly?
1 2 3 4 5
Was the student able to answer the essential questions stated above?
1 2 3 4 5
Comments:

Score: ______/ 25
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