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             Technology-Enhanced Lesson Plan
Lesson Title: Which substances will mix evenly with water?
Created by:  Liz Staats Burt, Mackinac Island Public School. Lesson adapted from Now You See It… Discover the Wonder, ScottForesman Science.
Lesson Abstract: Students will predict and then test whether or not materials will dissolve in water. While experimenting, they will record their results in a spread sheet and use their results to make predictions about other materials not used in the experiment justify their opinions. This is a good activity to introduce the concept of dissolving.
Subject Area:  Science
Grade Level:  4th – 6th 
Unit Title: Matter and Energy
Michigan Educational Technology Standards Connection: 
· Basic Operations and Concepts

4. Students demonstrate proper care in the use of hardware, software, 
peripherals, and storage media.  
· Technology Productivity Tools

1. Students know how to use menu options in applications to print, format, 
add multimedia features; open, save, manage files; and use various 
grammar tools (e.g., dictionary, thesaurus, spell-checker).
  
2. Students know how to insert various objects (e.g., photos, graphics, 
sound, video) into word processing documents, presentations, or web 
documents.  


3. Students use a variety of technology tools and applications to promote 
[their] creativity.  

· Technology problem-solving and decision making tools
1. Students use database or spreadsheet information to make predictions, develop strategies, and evaluate decisions to assist them with solving a basic problem. 

Michigan Grade Level Content Expectations:

No GLCEs are available for science at this time.

Michigan Curriculum Framework Connection:

· Constructing New Scientific Knowledge (C) I.1 Generate questions about the world based on observation

· Constructing New Scientific Knowledge (C) I.2 Develop solutions to problems through reasoning observation, and investigation
· Constructing New Scientific Knowledge (C) I.3 Use tools and equipment appropriate to scientific investigations

· Constructing New Scientific Knowledge (C) I.6 Construct charts and graphs and prepare summaries of observations

· Matter and Energy (PME) IV.3 Classify substances as elements, compounds, or mixtures and justify classifications in terms of atoms and molecules
Estimated time required to complete lesson or unit:
One class period with a homework assignment or two class periods
Instructional resources:
· Goggles, one pair per student

· For each group: three clear plastic containers, room temperature water, paper towels, graduated cylinder, spoon, white sugar, salt, instant coffee, leaf tea, pepper, sand, milk, liquid ink such as India, vinegar, and vegetable oil 
Prior required technology skills:

· Inputting data into a handheld using graffiti
· Entering data into a spread sheet
Sequence of Activities:
1. Pass out the activity sheet (see end of this plan) and discuss it with the class. 
2. Direct the class to get out their handhelds. Beam the data table spreadsheet to a small group of students and have them beam to the rest of the group. (You will need to create a data table similar to the sample included here and sync before beginning this lesson.

3. Have the group make their predictions and record them in the spread sheet on their handhelds. Remind them to save their spreadsheet each time they alter it.
4. Be sure to explain to the group that some solid materials will mix with water, but only some of the material will. So they may see some material still left in the bottom of the glass. However, it should be less than they started with. Also, remind the class they should not consume any of the materials in the lesson.

5. Allow the students to complete the experiment while you rotate through the groups offering assistance and answering questions.

6. Once the groups have completed the activity and cleaned up their work space, come back together as a group to discuss the results.
7. Discuss the extension question, then introduce the words dissolve and solution and discuss their meanings. Ask the class to generate a list of solutions they deal with on a regular basis. (salt water, soda, Kool-Aid ®, coffee, tea, etc.)
8. If using Documents to Go, a-Assign students to open the word processing program on their handheld and import their data table into a document. They should then write a one paragraph summary of the experiment and their results. (This could be a homework assignment.) If using Cells, instruct the class to type their summaries in FreeWrite. 

9. Write the title you wish the students to use for their document. (Having all students use the same title will make it much easier for you when you are grading the assignments.) Finally, give the students some time to begin their summaries.
Assessments:

· Pre-Assessment: none
· Scoring Criteria:

· Post-Assessment: Assess the student’s summaries for a clear explanation and accurate results in the data table. 
· Scoring Criteria:


The salt, sugar, coffee, milk, ink, and vinegar will dissolve in water.
Technology (hardware/software):
· Handhelds, one per student

· Handheld keyboards, one per student

· Spreadsheet software for the handhelds such as Cells available at http://www.goknow.com/Products/Cells/ or Sheet to go (part of Documents to go) available at http://www.dataviz.com/products/documentstogo/index_palm.html
· Word processing program such as Word to Go available at address above or FreeWrite, available at http://www.goknow.com/Products/FreeWrite/
Key Vocabulary:
Mixture
Dissolve
Solution

Application Beyond School: Using spread sheets to organize data.
Teacher Reflection and Notes:
Scroll down for activity sheet and sample data table.
Name: __________________________________ Date: ________________
Which Substances Mix Evenly With Water?

Have you ever tried to mix up a pitcher of Kool-Aid ® or to wash up an oily mess? What will mix with water? In this activity you’ll find out.
Question: What substances will mix evenly with water? 

Hypothesis: Take a minute and answer the question by making predictions. Fill in the data table with your initial thoughts.

Materials: Your group will need goggles (one pair for each of you,) three clear plastic containers, room temperature water, five paper towels, a graduated cylinder, one spoon, and one small cup of each of the following things: white 
sugar, salt, instant coffee, tea, pepper, sand, milk, ink, vinegar, and 
vegetable oil.
Procedure: This is how you will test your predictions.
1. Get together with your group and gather the materials. Fill one plastic container with water and leave the other two empty.
2. Discuss your predictions with the entire group. Did you all agree? Which items did you disagree about?

3. Put on your goggles.

4. Measure 250 mL of water and pour it in to a second container. 

5. Measure one spoonful of salt and add it to the 250 mL of water.

6. Stir it slowly for 30 seconds and observe what happens. Be sure to record what happens in your data table. Each group member should record the data in his or her own table. (If some of the solid mixes evenly, even if there is some of the solid left in the bottom of the cup, put that substance into the “mixed evenly” group.)
7. Rinse and dry the spoon.

8. Pour the “used” water into the last clear container. Each time, pour your used water into this container.

9. Repeat steps 4-7 for each substance listed in the data table. 
10.  Clean up your work space. Carefully dump the used water into the sink and rinse out the container. Dispose of the plastic cups and spoon in the trash. Return the larger plastic containers to where you got them. All unused materials (tea, coffee, salt, etc.) should also go into the trash.

11.  Go back to your data table. Discuss your findings with the rest of your group.

Conclusions: This is what you discovered.

1. Which solid substances mixed evenly with the water?
______________________________________________________________________2. Which liquids mixed evenly (or disappeared) in the water?

______________________________________________________________________

Extension:
1. When a substance mixes even with water and seems to disappear, what do you think happens? Where does that substance go? Explain why you think they way you do.

______________________________________________________________________

______________________________________________________________________

Sample Data Table:
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Salt

Sugar

Instant Coffee

Tea

Pepper

Sand

Milk

Ink

Vinegar

Oil
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		Data Table

		Substance		Prediction		Mixed Evenly		Didn't Mix		Observations

		Salt

		Sugar

		Instant Coffee

		Tea

		Pepper

		Sand

		Milk

		Ink

		Vinegar

		Oil
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