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Salinity Mystery – Can You Measure It?
Summary: 
Students will build a hydrometer to measure the densities of fresh and salt water samples. Students can use their hydrometers to test the salinity of water from their house and compare it to water from around the water to investigate how salinity affects density and organisms.  

Subject: 

· Science: 
· 6th grade TEKS

· 6.1.A, B : Conduct laboratory investigations following safety 

· 6.2.A-E : Use scientific inquiry to conduct an experiment

· 6.4.A, B: Proper use of scientific tools and safety equipment

· 6.5.A-D: Matter and energy – Differences b/w compounds & elements
· 6..12.E : Parts of an ecosystem (salt vs non-salt ecosystems)
Grade Level: 

· Target Grade: 6 
· Upper Bound: 7
· Lower Bound: 6
Time Required: 30-40 minutes


Activity Team/Group Size: groups of 2-3
Materials: 

· distilled water (1 gal)

· 100 ml graduated cylinder

· clay (modeling)

· fine-tip permanent marking pen

· straw

· thermometer

· water samples

· temperature-density-salinity conversion graph

· laboratory balance or scale

· salt

· real hydrometer (for optional part II)

· “Unknown” Test Solutions to be mixed ahead of time

· A) 30 grams salt to 1000 ml water at room temperature

· B) 35 grams salt to 1000 ml water at room temperature

· C) 40 grams salt to 1000 ml water at 10OC (keep in refrig. overnight and remove 1 or hours before using)

· D) 50 grams salt to 1000 ml water at room temperature
· *Teachers can test out different levels of salinity or pair the salinities with previous lessons taught on the hydrosphere or have students bring samples from their homes.
Reusable Activity Cost Per Group [in dollars]: $10.00 

Expendable Activity Cost Per Group [in dollars]: $10.00


Learning Objectives: 

· Students will learn how to make a hydrometer out of a straw and some modeling clay to calculate salinity of different water samples and to determine the impact salinity has on density. 
Lesson Introduction / Motivation: 
Talk to the students about different bodies of water: puddles, lakes, oceans, rivers, creeks, ponds, swamps, pools etc.  Discuss the differences in salinities in different bodies of water. Show the short Salinity PowerPoint presentation to introduce students to Salinity and what it means, as well as show them real world examples.  The lesson also includes a demonstration for the teacher to show the students. 
Lesson Plan: 
Part I - making and using your own hydrometer.

1. Press a small ball of clay into one end of a straw to form a plug. This straw will become a hydrometer.

2. Add fresh water to a graduated cylinder to the 100 ml line. [Note: in this investigation you will make all your readings on your hydrometer. The graduation lines on the cylinder are not used as data].

3. Put the hydrometer (straw) in the fresh water. Remove or add clay until the hydrometer floats with just the upper (approx. 1”) tip exposed to the air, the rest underwater.

4. Carefully make a small horizontal line to mark the point where the surface of the water meets the straw with a permanent marker and label it “0” because no salt has been added to the water yet.

5. Remove the hydrometer. Add 1 gram of salt to the cylinder water. Dissolve all salt. Replace the hydrometer.

6. Make a line where the straw meets the water line and label it “10” (because 1 g of salt was added to 100 ml of water to make a solution with a salinity of 10 o/oo).
7. Remove the hydrometer. Add 1 more gram of salt to the cylinder water. Dissolve all salt. Replace the hydrometer.

8. Make a line where the straw meets the water line and label it “20” (because a total of 2g of salt was added to 100 ml of water to make a solution with a salinity of 20 o/oo).

9. Remove the hydrometer. Add 1 more gram of salt to the cylinder water. Dissolve all salt. Replace the hydrometer.

10. Again, make a line where the straw meets the water line and label it “30.”

11. For your data observations, write a statement about the scale created on the straw.

12. Use your hydrometer to test the unknown salt solutions prepared by your teacher. Write down the salinity of each. You will estimate if the water comes between your lines.

Part II - using a real hydrometer (if available) to determine salinity

1. Fill the graduated cylinder with water sample “A”

2. Record water temperature and density.

3. Use the temperature-density-salinity conversion graph to find the salinity.
4. Repeat the above procedure with samples “B,” “C” and “D.”

Lesson Closure: 
  Wrap up the lesson by answering questions and going over how salinity is calculated, and why it is important to be able to measure it.  Have students brainstorm applications where salinity affects people’s everyday live.  Continue the discussions by having student brainstorm about what earth science processes affect salinity globally and locally.  Relate their examples from the global scale to their everyday lives, such as type of fish caught in lakes versus the oceans and adding salt to boiling water.

Assessment: 
Observe students as they are filling out the worksheets or performing the lab. Allow them to work in groups to solve problems and answer questions.  
Vocabulary / Definitions: 

Density- the mass per volume of a substance 

Hydrometer - a floating instrument for determining specific gravities of liquids. 

Salinity: is the total amount of minerals (also known as salts) that are dissolved in water. Salts can be made of sodium chloride (regular table salt) or other minerals such as potassium, calcium or magnesium.

Background and Concepts for Teachers: 

· Teachers must be able to thoroughly explain the relationship between density and salinity.  They must also test the demonstration before class and prepare the solutions for Part II (if necessary). 
Lesson Scaling: 

For less advanced students, the lab could be left out entirely and just show the students the demo and the PowerPoint.  Or the teacher could possibly demonstrate the lab activity as another demo. Go over all questions with the whole class.
For more advanced students, have them complete the optional evaluation worksheet. 

Multimedia Support and Attachments:  

· http://www.msc.ucla.edu/oceanglobe/pdf/densitysalinity/density4.pdf
· http://www.njmsc.org/Education/Lesson_Plans/Salinity.pdf
· Salinity PowerPoint
· Optional Extension Worksheet (to be completed with Part II)
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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