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Grade(s) taught: Grade 5 Science / Technology
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 can we classify objects?
What are some obvious ways to classify items?
Investigation Goals
Grades 3–5

· Ask questions and make predictions that can be tested. 

· Select and use appropriate tools and technology (e.g., calculators, computers, balances, scales, meter sticks, graduated cylinders) in order to extend observations.

· Keep accurate records while conducting simple investigations or experiments.

· Conduct multiple trials to test a prediction. Compare the result of an investigation or experiment with the prediction.

· Recognize simple patterns in data and use data to create a reasonable explanation for the results of an investigation or experiment.

· Record data and communicate findings to others using graphs, charts, maps, models, and oral and written reports.

MA State Frameworks

	Learning Standard


1. Differentiate between properties of objects (e.g., size, shape, weight) 
2. Differentiate between properties of materials (e.g., color, texture, hardness) 

Overview & Approximate Time
Several 45 minute class period(s)
1.) Students are instructed to bring one item from home that can fit in the palm of their hand. 

2.) Students fill out a spreadsheet identifying properties of each. *see attached sheet for properties listed

3.) Students are then grouped in four (4) and use triple beam scales to find the mass of each object in their team. They also measure the length of each using a centimeter tape measure. 

4.) Once students have compiled the data, this information is brought to the computer lab. Excel is demonstrated to the group and their information in imported into individual spreadsheets.

5.) Students are shown how to graph their information and discussion of how other data can be used in this program takes place.
Dataset(s)
Each data set varies slightly due to the objects brought from home. The basic concept of measuring mass and length and making observations is the main objective. In other words, setting the table for future investigations and building observational skills along with team building. * see student handout attached for the data sheet used.
Analysis Tool(s)
Triple beam balances
Centimeter rulers

Excel spreadsheet / Computer lab
Objects from home

Steps for Data Analysis
· Demonstration of tools used to analyze data.
Students in grade 5 have not had any experience with Excel.

· Complete data sheet
The data sheet was created in Excel so they are exposed to the setup prior to seeing it in the computer lab.

· Sketch object(s)

Objects are also sketched on the back for introduction to ImageJ program. (Why sketch when we can take an actual photo?)

Background Information

· Students will understand the basic uses of Excel.
· Students will understand that Excel is a simpler way to look at data and create graphs.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
Once information has been compiled onto data sheets, students will extend their learning through the use of Excel to create graphs and understand formulas to compute averages. 
Student handouts for data collection & analysis (can attach these separately):

*See attached handouts
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
I like to start activities using strategies that require students to think and ask questions prior to introducing the lesson(s). Students need to feel comfortable about asking questions that may or may not have answers to them until investigation has been made.
E.G., All students are seated and I randomly begin asking them to stand in a particular place based on what they’re wearing (shoes vs. sneakers, sweater vs. shirt, hair color, eye color, etc.) I then ask students to determine how I sorted the groups. Repeat until understanding is determined. In their groups they will then have to decide on another way to sort students and each team will have an opportunity to sort the other groups. This forms a good base prior to beginning the lesson on properties helping students understand there are numerous ways to categorize items and there is no one way that is correct.

EXTENSION & CONNECTION

Classification of minerals using ImageJ and Excel spreadsheet
_______________________________________________________________________

COMPLETE THIS LAST SECTION AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date________________________

Number of classes that used the investigation________________

Approximate number of students who completed the investigation________

Paste an example of student work (final graph, student analysis, etc.) from the investigation

Reflections on Implementing the Investigation
· How you feel the investigation went with students? 

· 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?

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







