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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)

-Do string players have longer left fingers (on their playing hand)?
Investigation Goals
· To determine if the bones in the left-hand fingers of string players become longer than their right hand due to the repetitive motions of chording.
MA State Frameworks

· 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
 As a science fair project, I had a student decide to do the above-mentioned investigation.  After looking over his plan, I noticed that it was slightly flawed.  While he planned to measure the fingers of string players, he did not plan to measure the fingers of non-string players (as a control).  I decided to take the opportunity to teach ImageJ to the class for measurement and allow for some control group data for the other student.
· Approximate time: 44 minutes.
Dataset(s)

· Students’ finger lengths, both string players and non-string players.
Analysis Tool(s)
· Microsoft Excel
· ImageJ
Steps for Data Analysis
1. Students take pictures of both hands with ruler in picture.

2. Students upload pictures to ImageJ.

3. Students set measurements using ruler in photo.

4. Students measure each finger in same photo.

5. Students record finger length data onto one Excel spreadsheet.


Background Information

· Students will have learned to measure metric length 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)
Unfortunately I have recently deleted the pictures of the students’ hands.
See below for Excel data sheet.
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 metric length and seen Excel used.  They are also somewhat familiar with ImageJ through the face morphing lesson.  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:  (Investigation Completed January 8, 2009)
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:
	Player: 1
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	6.143
	6.095
	0.048

	Ring
	 
	7.911
	7.261
	0.65

	Middle
	 
	9.105
	8.872
	0.233

	Index
	 
	7.898
	7.882
	0.016

	Thumb
	 
	6.816
	6.693
	0.123

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 2 
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	6.648
	6.566
	0.082

	Ring
	 
	7.934
	7.734
	0.2

	Middle
	 
	9.452
	9.106
	0.346

	Index
	 
	7.747
	7.723
	0.024

	Thumb
	 
	5.764
	5.751
	0.013

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 3
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	6.279
	6.245
	0.034

	Ring
	 
	8.571
	8.41
	0.161

	Middle
	 
	9.176
	8.957
	0.219

	Index
	 
	8.783
	8.41
	0.373

	Thumb
	 
	6.645
	6.39
	0.255

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 4
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.506
	4.123
	1.383

	Ring
	 
	7.24
	6.963
	0.277

	Middle
	 
	7.759
	7.143
	0.616

	Index
	 
	7.208
	6.404
	0.804

	Thumb
	 
	5.676
	5.635
	0.041

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 5
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.788
	5.788
	0

	Ring
	 
	8.13
	7.454
	0.676

	Middle
	 
	8.954
	8.869
	0.085

	Index
	 
	8.583
	7.911
	0.672

	Thumb
	 
	5.889
	5.58
	0.309

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 6
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	7.046
	6.331
	0.715

	Ring
	 
	8.801
	8.681
	0.12

	Middle
	 
	9.688
	9.602
	0.086

	Index
	 
	9.265
	9.111
	0.154

	Thumb
	 
	6.439
	6.107
	0.332

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 7 
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	6.556
	5.871
	0.685

	Ring
	 
	8.239
	7.707
	0.532

	Middle
	 
	8.646
	8.212
	0.434

	Index
	 
	8.416
	7.671
	0.745

	Thumb
	 
	6.762
	6.32
	0.442

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 8
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.879
	5.752
	0.127

	Ring
	 
	7.839
	7.776
	0.063

	Middle
	 
	9.2
	8.931
	0.269

	Index
	 
	8.355
	7.987
	0.368

	Thumb
	 
	6.632
	6.247
	0.385

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 9
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.882
	5.41
	0.472

	Ring
	 
	7.997
	7.557
	0.44

	Middle
	 
	8.819
	8.277
	0.542

	Index
	 
	7.741
	7.239
	0.502

	Thumb
	 
	5.943
	5.252
	0.691

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 10
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.412
	5.101
	0.311

	Ring
	 
	7.587
	7.516
	0.071

	Middle
	 
	8.223
	8.162
	0.061

	Index
	 
	8.212
	7.67
	0.542

	Thumb
	 
	6.512
	6.233
	0.279

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Player: 11
	 
	Left Hand (Playing Hand) (in cm)
	Right Hand (in cm)
	Difference (in cm)

	 
	 
	 
	 
	 

	Pinky
	 
	5.159
	5.116
	0.043

	Ring
	 
	6.866
	6.634
	0.232

	Middle
	 
	8.156
	8.124
	0.032

	Index
	 
	7.805
	7.042
	0.763

	Thumb
	 
	6.027
	5.021
	1.006


Reflections on Implementing the Investigation
· How you feel the investigation went with students? 
I thought the investigation went quite well.  The students were already familiar with data entry and formula creation in Excel.  With ImageJ and digital pictures, I think the students felt a sense of pride that they were doing something “complicated” and incredibly accurate.  This increased their motivation and enhanced their learning experience.
· 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?
Many students realized that the measurement tool within ImageJ could be used for many different applications.  Once they got the hang of it, they want to measure everything!  (  
· How will you carry out this investigation differently in the future?
I will probably keep this investigation the same, or attach it to a lesson on symmetry.






