Hallway Volume Investigation
Parts 1 and 2
Part 1 

Jamie Guile 





March 19, 2009 (completed 10/03/09)
6th Grade Science
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)

-What is the volume of the 5th floor hallway?
Investigation Goals
· To bolster the students’ understanding of geometric volume.
· To understand the benefits of metric unit conversion.
MA State Frameworks

· Middle School Physical Science 2: Differentiate between mass and volume. 
· Middle School Physical Science 3: Recognize that the measurement of volume and mass requires understanding of the sensitivity of measurement tools…and knowledge and appropriate use of significant digits.
Overview & Approximate Time
·  Students will think about how an HVAC specialist decides what size air conditioning unit should be installed for an indoor space.  Once the students realize that the volume must be determined, the students will be told that they are being charged with determining the volume of the 5th floor hallway.  After a walkthrough of the hallway (basically a large rectangle), the students will determine what needs to be measured (all windows and some doors are recessed) and how they will break up the class and the hallway to more efficiently measure the area.  
I will point out that we will have quite a bit of data to compile and ask for suggestions for compiling it.  This will lead to Microsoft Excel.  Because they have seen me use Excel before but have not been taught to write the formulas, I will walk the students through setting up a spreadsheet for their measurements on the projector.

Once this is done, the students will use meter sticks (not the most efficient tool for the job, but this will be done purposely) and go to work measuring and taking their own notes on self-made charts.  They will enter their data into the spreadsheet as they return to class.
· Approximate time: 88 minutes.
Dataset(s)

· (See example in Completed Investigation; students created their own data sets)
Analysis Tool(s)
· Microsoft Excel
Steps for Data Analysis
· Determine what to measure (specific sections of hallway)
· Determine unit of measurement (cubic meters)

· Determine how to measure (meter sticks, dry erase markers)
· Determine how to record data (Microsoft Excel)
Background Information

· Students will have learned to measure mass, volume, and density of small objects by this point.
· Students will have learned that the metric system provides easy unit conversion for “numbers management” so to speak.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
(See Excel chart below)
Student handouts for data collection & analysis (can attach these separately):

Students created these in their sourcebooks, and one Excel sheet was used in collection of data.
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
This is a student-centered investigation.  Through earlier lessons on smaller scales, the students have measured geometric volume, converted metric units, and seen Excel used.  This lesson allows them to take all they have learned and come up with a plan to tackle the question.

_____________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date:  March 19, 2009 (Investigation Completed December 5, 2008)
Number of classes that used the investigation:  2
Approximate number of students who completed the investigation:  38
Paste an example of student work (final graph, student analysis, etc.) from the investigation:
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	Team Members
	Section #
	Part of Section
	 
	Length (m)
	Width (m)
	Height (m)
	 
	Volume (m3)
	 
	 

	Ben, Mason
	1
	Hallway
	 
	15.3
	2.95
	2.7
	 
	121.86
	
	Total 5th Floor Hallway Volume (m3)

	Lauren, Alayna
	2
	Hallway
	 
	28.14
	2.89
	2.17
	 
	176.47
	
	960.29

	 
	2
	Firehose Cubbies
	 
	0.33
	0.08
	0.27
	 
	0.01
	
	

	Ben, Mason
	2
	Window 1
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Ben, Mason
	2
	Window 2
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Ben, Mason
	2
	Window 3
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Ben, Mason
	2
	Window 4
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Ben, Mason
	2
	Window 5
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Ben, Mason
	2
	Window 6
	 
	1.37
	0.14
	1.65
	 
	0.32
	
	

	Amanda, Kayla
	3
	Hallway
	 
	25.19
	2.92
	2.72
	 
	200.07
	
	

	Lauren, Alayna
	3
	Window 1
	 
	1.34
	1.69
	0.16
	 
	0.36
	
	

	Lauren, Alayna
	3
	Window 2
	 
	1.34
	1.69
	0.16
	 
	0.36
	
	

	Lauren, Alayna
	3
	Window 3
	 
	1.34
	1.69
	0.16
	 
	0.36
	
	

	Lauren, Alayna
	3
	Window 4
	 
	1.34
	1.69
	0.16
	 
	0.36
	
	

	Shelbie, Jasmine
	4
	Hallway
	 
	18.61
	1.77
	2.76
	 
	90.91
	
	

	Aaron, Malcolm
	4
	Window 1
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	4
	Window 2
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	4
	Window 3
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	4
	Window 4
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	4
	Window 5
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	Brianna, Victoria
	5
	Hallway
	 
	25.5
	2.94
	2.31
	 
	173.18
	
	

	 
	5
	Firehose Cubbies
	 
	0.33
	0.08
	0.27
	 
	0.01
	
	

	Aline, Sabrina
	5
	Recessed Door  (Elevator)
	 
	0.15
	1.6
	2.4
	 
	0.58
	
	

	Aline, Sabrina
	5
	Recessed Door 2
	 
	0.22
	0.97
	2.8
	 
	0.60
	
	

	Aline, Sabrina
	5
	Window 1
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	5
	Window 2
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	5
	Window 3
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	 
	5
	Window 4
	 
	1.35
	0.15
	1.7
	 
	0.34
	
	

	Katelyn, Brianna
	6
	Hallway
	 
	27.65
	2.93
	2.3
	 
	186.33
	
	

	 
	6
	Firehose Cubbies
	 
	0.33
	0.08
	0.27
	 
	0.01
	
	

	Aline, Sabrina
	6
	Recessed Door
	 
	0.22
	0.97
	2.8
	 
	0.60
	
	

	Kelsey, Aiyana
	
	Window 1
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	

	 
	
	Window 2
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	

	 
	
	Window 3
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	

	 
	
	Window 4
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	

	 
	
	Window 5
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	

	 
	
	Window 6
	 
	1.68
	1.33
	0.24
	 
	0.54
	
	


Reflections on Implementing the Investigation
· How you feel the investigation went with students? 
I thought the investigation went quite well.  While the students hadn’t yet created their own Excel spreadsheets, it was modeled for them and they entered the data themselves.  I feel that it hit all the bases I was trying to hit….cementing geometric volume, making a real-world connection, seeing the advantages of unit conversion, and seeing the advantages of a data-collecting tool.
· 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?
These two classes have been exposed to Excel before, either through their parents or pervious schooling.  I could not measure their proficiency during this lesson because only one spreadsheet was used, but in further lessons with data collecting concerning the strength and length of an adaptive Lego spatula, I could see that most of the students remembered how to set up Excel for their data collection, although a few of them needed help setting it up to determine the product of two numbers. 
· How will you carry out this investigation differently in the future?
If possible, I will have the students create their own spreadsheets as I model one on the projector.  This was done in a future lesson, as stated above.  It is not always possible to have laptops available in my classroom, so I make it work when I can.






