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Key Parts of an Investigation

· Question(s)

· Goals

· MA state frameworks

· Overview & approximate time

· Dataset(s)

· Analysis tool(s)

· Main steps for analysis techniques

· Background information

· Example product(s)

· Student handouts for data collection & analysis

· Support for student inquiry

· Reflections on Implementing the Investigation (complete after implementing)
Investigation Question(s)

How does a solute affect the amount of water absorbed by a hydrophilic sphere?
Investigation Goals
· Students will observe the growth of a hydrophilic solid in various water solutions.  
· Students will observe that water is not lost from the beaker, but is absorbed by the polymer.
MA State Frameworks

· Physical Science #3 Recognize that the measurement of volume and mass requires understanding of the sensitivity of measurement tools and knowledge of significant digits.

· Physical Science # 4 Explain and give examples of how mass is conserved in a closed system.

· Physical Science #8 Differentiate between mixtures and pure substances.

Overview & Approximate Time
· This activity was developed to fill an enrichment period of 3 (30 minute time blocks) during which MCAS remediation was being delivered in math.

· The students used a hydrophilic polymer to observe the absorption of water in water, salt water, and sugar water solutions.  The data was then input into excel and graphed.

Dataset(s)

· Students had their own before and after data, as well as the class data for the growth of hydrophilic polymer.
Analysis Tool(s)
· Excel 

Steps for Data Analysis
· Students found the average mass of a sphere, based on the mass of six spheres.  One sphere is too small to find the mass on the balances we have at school.

· Students grew the hydrophilic spheres following the instructions.

· Students found the mass of the pair of spheres in each solution, then calculated the average mass of a sphere.

· This information was entered into  the spreadsheet.  The students calculated the averages and percent increase of the mass for hydrophilic spheres for each solution.

· The students added class data to their own. Each group created a scatter plot of percent increase of mass for the spheres for each type of solution. 

· The students also created a bar graph showing the class average mass of spheres in each solution.

Background Information


Students learned what a hydrophilic sphere was.  This is a polymer material that absorbs water molecules and therefore grows in size and mass.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
The students will create a spreadsheet data table, a scatter plot of data and a bar graph showing class averages.
Student handouts for data collection & analysis (can attach these separately):

The only handout the students were given was some general instructions and open space.  It is included at the end of this document.  I then compiled all the student data after the second class and distributed it to all the groups for analysis.

Support for student inquiry (List strategies this investigation will use to promote student inquiry)

Due to the limited nature of this time space, there is no support for student inquiry.  I have the students for only 3-30 minute blocks.  Then I must move to another group of students.  

If I were using this activity in my science curriculum, I would have the students decide which solutes they would use and the concentration.  They would also have the option of testing water at different starting temperatures and environmental temperatures (refrigerator or heating pad).  
Worksheet follows:
Name _________________________________

Partners _______________________________

Hydrophilic Spheres

Day One



1.  Mass six spheres


2.  Calculate the average mass of a sphere.


3.  Take three small beakers and label with your group’s name and 1, 2 

and 3.


4.  Cup1 Add 60 mL of water to the cup. 



Cup 2 60 mL water with 3 grams salt.



Cup 3 60 mL water with 3 grams sugar.


5.  Add the two spheres to each cup.


6.  Predict the future mass of the spheres. How do you think the solute 

will effect the mass of the spheres?  Why?
Data:

Predictions:

Class Two and Three


1.  Mass the enlarged spheres.


2.  Calculate the average mass of the spheres for each solution.


3.  Create an excel spreadsheet that show the mass increase and 
percentage increase of your spheres by solution.


4.  Add class data.


5.  Create a scatter plot of the masses of the enlarged spheres for each 

solution.


6.  Create a bar graph of the class averages for the mass of the 
spheres for each solution.


7.  Print out your spreadsheet and both graphs.


Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date     8 March 2009

Number of classes that used the investigation  3 Enrichment Classes of 4 sessions each

Approximate number of students who completed the investigation     75 students
Student Work Sample  See attached file
Reflections on Implementing the Investigation
· How you feel the investigation went with students? 


I feel the investigation was well received by the students.  They enjoyed working with the hydrophilic spheres and seeing the results of the spheres in different solutions.  Many students wanted to perform follow-up experiments with the polymer material.  The data collection process went well.  We have some issues with computers.  The computers take a long time to start up and load software, this caused some boredom.  The kids seemed to get a lot out of using excel.  I was surprised at the lack of experience the kids had with excel.

· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?


The students were very engaged.  Despite the lack of experience, the kids tended to pick up the program fairly quickly. They were responsive and enthusiastic about changing font size, setting the number of decimal places, creating equations,  and other basic functionality of the program.  I think the students will be able to use excel for future science experiments for data analysis.  I emphasized that being able to use Excel would help them in science at the high school level.

· How will you carry out this investigation differently in the future?


If I had more time with the students, one thing I would do differently is let them figure out other ways to analyze the data.  I might even have them try different solutions.  One student suggested carefully measuring the volume of water before and after the growth of the spheres to see if the mass increase was directly related to the water absorbed.  This would tie into conservation of mass and matter, as well as the data analysis application.







