DataTools Investigation Planning and Documentation Template

Please include your initials in the file name of the electronic version of this document.

Use this template to:

1. Guide the planning of your investigation

2. Share your plan online with your DataTools colleagues

3. Report on the implementation of the investigation

• Complete Part 1 and upload the template to the DataTools Web site during the online collaboration period that precedes implementation.

• Add information to Part 2 and upload the entire template (Parts 1 and 2) to the DataTools web site during the online collaboration period that follows implementation.  
Part 1 

Your Name_Marie Wisz_________________________Date__2/8/09______________________

Grade(s) taught__7 & 8_________________________

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)

1. How do various surfaces absorb heat?

2. How does heat transfer by radiation affect the temperature of a surface?
Investigation Goals
· Students will perform an investigation in the science lab relating heat transfer and the absorption of heat by various surfaces.
· Students will measure and record the temperatures of three different surfaces over a period of twenty minutes.
· Using Excel, students will create a multiple line graph of the temperatures of three cans (black, white, and aluminum) and a column (bar) graph comparing the class results of average temperature difference.
· Students will compare their group results with the class data.

· Each student will analyze data from the graph and class data to draw a conclusion.
MA State Frameworks

· Earth and Space Science Grades 6-8 Learning Standard #3:  Differentiate among radiation, conduction, and convection, the three mechanisms by which heat is transferred through the earth’s system.
· Earth and Space Science Grades 6-8 Learning Standard #4:  Explain the relationship among the energy provided by the sun, the global patterns of atmospheric movement, and the temperature differences among water, land, and atmosphere.

· Skills of Inquiry Grades 6-8:

· Select appropriate tools and technology (e.g., calculators, computers, thermometers, meter sticks, balances, graduated cylinders, and microscopes), and make quantitative observations.

· Present and explain data and findings using multiple representations, including tables, graphs, mathematical and physical models, and demonstrations.

· Communicate procedures and results using appropriate science and technology terminology.
Overview & Approximate Time
· Introduce heat transfer by radiation and its affect on surfaces on Earth.
· Allow students to experiment in science lab, measuring the temperatures of three surfaces and recording these temperatures every two minutes in a data table.

· Require each student to create a multiple line graph and a bar graph using the Chart Wizard in Excel.

· Approximate time:  One class period to perform the investigation in science lab and one to two class periods to create the graphs in the computer lab.
Dataset(s)

· Data Table 1:   Individual group temperatures of the three cans (black, white, and aluminum).
· Data Table 2:  Class average temperatures of each can.
· Excel (Chart Wizard)
Analysis Tool(s)
· Data Table of temperatures (lab group)
· Class data of temperatures
· Excel graphs
Steps for Data Analysis
· Measure and record the temperature of three cans (black, white, and aluminum), every two minutes for twenty minutes as you heat these with a lamp.
· Create a multiple line graph of temperature data using Excel.
· Communicate with other lab groups regarding temperature differences of the three cans.
· Record temperature differences in Data Table 2.
· Use Excel to calculate the class average temperature differences and create a column (bar) graph of the results.
· Analyze data from both data sets (Data Table 1 and Data Table 2).
· Draw conclusions based on evidence from data tables and graphs.
Background Information

· One form of heat transfer is by radiation from the sun through space.
· This electromagnetic radiation travels in the form of waves such as radio waves, ultraviolet, and gamma rays.
· Infrared radiation cannot be seen as visible light, but is felt as heat.

· Heat is absorbed by objects on Earth and is dependent upon the color or type of material.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
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Student handouts for data collection & analysis (can attach these separately):


Students will receive a lab investigation worksheet including data tables to record observations of the temperatures for each surface (can).
In addition, students will be given an analysis and conclusion page with instructions for using the Chart Wizard in Excel to make line and column graphs.
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
1. Each student will be responsible for writing a hypothesis prior to the experiment.
2. Each student will work with lab partners to test his or her hypothesis by performing the experiment.

3. Each student will record temperatures in data tables.
4. Each lab group will communicate results of temperature differences for each can and 

analyze the results to form a conclusion.

5. Each student will utilize Excel and the Chart Wizard to practice entering data, creating a multiple line graph.   

6. Each student will use Excel to calculate the class average temperatures of each can, and create a column or bar graph.
___________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date____3/11/09____________________

Number of classes that used the investigation______2__________

Approximate number of students who completed the investigation____48____

Paste an example of student work (final graph, student analysis, etc.) from the investigation
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Reflections on Implementing the Investigation
· How you feel the investigation went with students? 
Students easily completed the lab investigation within one class period to collect group data and class data.  Most of the students in my academic group were not familiar with the Excel program or only used it occasionally and needed more time to complete the graphs.  One period was insufficient.  The honors group of students had used Excel, however, except for a few, the majority had not used the Chart Wizard to create graphs.
The lesson regarding Excel (spreadsheet, calculating averages, and creating graphs) was very worthwhile and provided a good introduction for this Data Tools program.
· 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?
Students were quite busy typing in numbers and learning how to make the columns wider in the spreadsheet.  They seemed to enjoy making the graphs which could more easily allow them to analyze their group and class results.  Many students asked questions such as how to widen the columns to fit their heading labels and how to include the degree symbol.  Several students included the degree symbol following their numbers in the columns and realized that it created problems with their graphs.  Most of the academic students had limited experience with Excel in general, but were able to follow directions to successfully complete their graphs.  The honors students, being more proficient with Excel, although few had used the Chart Wizard, completed the lesson fairly quickly.
· How will you carry out this investigation differently in the future?

This investigation with Excel proved to be highly successful.  Possibly a survey of students experience with Excel prior to the lesson will allow me to change or add instructions to complete the investigation within one class period.
� EMBED Excel.Chart.8 \s ���
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