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NSES Content Standards:

•
Unifying concepts and processes in science.

•
Science as inquiry.

•
Physical science.

•
Life science.

•
Science and technology.

•
Science in personal and social perspectives.

•
History and nature of science.
	Activity 10: The Lab with Scabs
	

	In this activity we will:

· Identify fruits with scabs and define the nature and needs of a fruit for a scab.

· Design data collection methodology to determine how much of a fruit is just scab.

· Collect 7 copies of the same fruit with some small, medium, and large.

· Measure and record data as determined by the experiment design.

· Examine the data in a list and the plot of the data.

· Determine a Percent Scab amount.

· Share your data with others and the class to identify which fruits have a high and low Percent Scab.

· Discuss what one type of fruit has the amount of scab that it does.
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	What is the scab of a fruit? Why do fruits have scabs? What is a fruit? What fruits have a scab? Who eats the scab? Determine what fruits have a scab, who eats the scab, who discards or recycles it, and are there any fruits with scabs that nobody will eat? Collect data from the class through the Navigator, WhiteBoard or other methodology.
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	 Determine 7 fruits you want to investigate from the scab perspective. The question is ‘How much of my fruit is scab?’

As a class vote on the 7 fruits you want to work with. Use Quick Poll in Navigator to vote or use ballot that each student can vote on.

Note: Once you determine the 7 fruits you are to explore you may collect these from the Piggly Wiggly by checking with the Fruit Manager and she may let you have the copies of the fruits that you need from the discarded pile. These are fruits that are not worthy of display since they have aged or have blemishes. If you live in a land where these fruits are created, you can just visit a farm to get your copies. If the teacher collects the fruits for your team, let him know what your definitions are for the sizes. You will determine these in the next step.
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	Your team will be assigned a fruit to measure. You will need to get 7 copies of this fruit. Select some small, medium, and large versions of the fruit. Your team needs to determine what means small, medium, and large. Document your definition in three Strings to be sent to the teacher. Save the Small definition in Str1 and then use Str2 for Medium and Str3 for Large. 

From the Home Screen press [image: image5.png]


 and then in quotes [image: image6.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Add.png" \* MERGEFORMAT [image: image7.png]


 write the definition that your group determined for a small copy of your assigned fruit. Then store [image: image8.png]


 this sentence in string 1. Press [image: image9.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/7.png" \* MERGEFORMAT [image: image10.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/1.png" \* MERGEFORMAT [image: image11.png]


 to access the variable Str1. Press [image: image12.png]


 to save the definition. Repeat the process until all three sizes are defined.
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	As a team determine how you will measure these 7 fruits of the same kind to determine what percent of them is scab. Once you have a plan that all of the team agrees with ask your teacher for approval. If he approves, collect the tools you need to measure the fruit and begin the process. Create a list on your handheld to enter the data that you collect. Also use a stick and record this data in your lab notebook. 

Press [image: image17.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Enter.png" \* MERGEFORMAT [image: image18.png]


 to get to the List Editor. Move the cursor to the header of the 1st list and press [image: image19.png]


until you get tired. Name the lists using the Alpha Keys. Notice you are already in the Alpha Mode when you are in the list header (see the A). You may name the list any name you like, but you are limited to five letters. 

In the example to the right ALL of the fruit measured 111.5 and the SCAB alone measured 55.7. Make sure you just get the scab when you remove it. Don’t cut into the fruit and be careful with your sharp objects.
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	Now that we have collected the data and entered it into out handheld, let us analyze it. Look at your numbers. Do you see a pattern or a trend? Discuss in your group and see if, by looking at the data, you can tell your teacher the answer to the question “How much of my fruit is Scab?” Ask him to come to you group and get you answer.
	[image: image23.emf]

	Can we see more about the data from a graph? Set up a Scatter Plot. 
Press [image: image24.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Y=.png" \* MERGEFORMAT [image: image25.png]


to get to the STAT PLOT area. Enter Plot1 and set it up as shown to the right. To get the names of the list press [image: image26.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Stat.png" \* MERGEFORMAT [image: image27.png]


or just key in the name since you are in the Alpha Mode when you reach the Xlist or Ylist line.
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	To see the plot, first check on the Y= Editor to make sure there are no functions turned on Press[image: image30.png]


. Then set the Window. Press [image: image31.png]


. You can do this by entering the values or you may use the ZoomStat option. Press[image: image32.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/9.png" \* MERGEFORMAT [image: image33.png]


.
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	Press [image: image37.png]


to see the plot. Do you see the answer to the question? [image: image38.png]


over the data using [image: image39.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/LeftArrow.png" \* MERGEFORMAT [image: image40.png]


. Discuss it and share with your teacher.
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	A more numerical way to answer the question would be to examine the ratio of the SCAB measure to the ALL measure. We can create a list named RATBO in the third column of your List Editor. Access the List Editor as before and then move to the header of the 3rd column. Key in the name and press [image: image42.png]


to create the empty list.
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	Now, in the header of the RATBO list put in the ratio LSCAB/LALL. Press [image: image45.png]


 to do the calculation.
Note: Common error is to not be in the header of the list when you key in the formula. Access the list names as before.
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	This list represents the decimal percent of the amount of SCAB in my fruit. The numbers should all be close to the same number. In this case close to 0.50 or 50%.
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	To get the average value of this list we can return to the Home Screen and clear it off. Press[image: image48.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Mode.png" \* MERGEFORMAT [image: image49.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Clear.png" \* MERGEFORMAT [image: image50.png]


. Now get the mean command from the CATALOG. Press [image: image51.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/0.png" \* MERGEFORMAT [image: image52.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Divide.png" \* MERGEFORMAT [image: image53.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/DownArrow.png" \* MERGEFORMAT [image: image54.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/DownArrow.png" \* MERGEFORMAT [image: image55.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/DownArrow.png" \* MERGEFORMAT [image: image56.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Enter.png" \* MERGEFORMAT [image: image57.png]


 and then get the list name RATBO by pressing [image: image58.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Stat.png" \* MERGEFORMAT [image: image59.png]


 and locating the list. Highlight the list and press [image: image60.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/RightParen.png" \* MERGEFORMAT [image: image61.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Enter.png" \* MERGEFORMAT [image: image62.png]


 to get the average percentage of scab on your fruit.
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	Convert this value to a percent by multiplying by 100 and then round it off. Press [image: image67.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/1.png" \* MERGEFORMAT [image: image68.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/0.png" \* MERGEFORMAT [image: image69.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/0.png" \* MERGEFORMAT [image: image70.png]




 INCLUDEPICTURE "../Local%20Settings/Temp/Enter.png" \* MERGEFORMAT [image: image71.png]


.
How well did you guess this from your look at just the list or your examination of the plot?
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	Report the data for your fruit to the class. Compare your results with other teams that did the same fruit that your team did, if any group did.
	

	Get the data for the 7 fruits that the class examined. Place it in your handheld using list names as shown to the right. You will need to code the data in your lab notebook. For example Banana would be 1, Apples could be 2. If two or more teams did the same fruit have them meet and determine what percentage the class should use. Some teams used volume as the measure, while others used mass, or some other measure. Use that fact as you decide.
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	Make a plot of this data to help the class understand the data. Look at all the types and pick the version that best explains. Give this plot to the teacher either through the Navigator, WhiteBoard, or other.
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	Discuss your results. Do the fruits that have scabs that are not eaten fall in the same category? What can be said from the data? What other investigations could you do? For example there are 77 varieties of apples. Would the Percent Scab number be the same for all of them? Would apples that grow better in the mountains have a different number that those that do well in the tropics?
	

	Extension: How would you determine how much you really are paying for a fruit with a scab that you don’t eat? 

· Identify a fruit that is sold by mass or volume.

· Determine the cost of that fruit.

· Use the percent of scab number that you used in the investigation to determine how much you really are paying!
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