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Goal:  analyze data from a Punnett square and a class eye-color survey.
Step 1:  Background information and data

Gregor Mendel developed the ideas of genetics in the 1800’s and was not credited with such until after his death.   He experimented with pea blossoms and noticed that a red bloom could be crossed with the pollen from a white bloom, and that the offspring from that cross would have no white blossoms.  We know this is because the red alleles were dominant and ruled over the recessive white alleles.  A cross between the next generation in which each new parent contained a dominant and recessive allele did however, result in white blossoms.  This second generation cross is called a hybrid cross and can result in a pure breed red, two hybrids (which will be either red or pink) or one white offspring.
In this activity, we are dealing with eye color.  Brown (Br) is dominant and (b) blue is recessive.  This indicates that if a person receives a Br allele for eye color, he or she will manifest brown eyes.  Only in the case of bb in which the child receives a blue allele from each parent will the child manifest blue eyes.






Table 1:  In Punnett squares dominant alleles go first.   
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After completing Table 1:
What is the phenotypic ratio of brown (Br) to blue (b) eyes?
How many allele pairs are homozygous dominant?
How many allele pairs are heterozygous dominant?
(heterozygous is dominant but one recessive allele is present)
How many allele pairs are homozygous recessive?
What therefore is the genotype?
Consider the following table:
Table 2
	
	
	Br
	b

	Students in period 1
	20
	14
	6

	Students in period 2
	26
	24
	2

	Students in period 3
	28
	27
	1

	Students in period 4
	33
	26
	7

	Students in period 5
	33
	23
	10

	Data Totals:
	140
	
	



We will analyze this data on the Nspire.
Step 2:  Data analysis
Graphical analysis of data from students in period 1:
Home
New Document
Add Lists and Spreadsheets
Click
Use the navpad to go to the A cell and type monohybrid.  This defines our data.  Use the navpad to go to the first data cell 1 below.
In the data cells below (identified by the numbers to the left) we will enter the eye color data for students in period 1, beginning in cell 1 (see Table 2).
Type br in the first 14 cells using the navpad down after each entry.  Type b in cells 15-20 using the same procedure.
Control and Home
Page Layout, navpad right
Select Layout, click
Layout 2
Click
Control and Tab to go to right panel.
Let’s tell the right panel what to do.
Menu
Data and Stats
Click

Use the navpad to move the arrow to the bottom of the screen and click on the box.  Select monohybrid and Click.
This is a dot plot of the data from students in period 1.
We will now copy the page so that we can modify it.
Control navpad up (takes us to thumbnail sketches of screens).
Control and Menu
Copy, click
Control and Menu
Paste, click
Control navpad down (returns us to a regular view of screen).
Control and Tab takes us to the right Data and Stats panel.

Menu
Plot Type
Navpad right or click
Select Bar chart and click.
Using the arrow to click on a bar shows its # of cases and % of total data.

We will now copy the page again so that we can modify it.
Control navpad up (takes us to thumbnail sketches of screens).
Control and Menu
Copy, click
Control Menu
Paste, click
Control navpad down (returns us to a regular view of screen).
Control and Tab takes us to the right Data and Stats panel.



Menu
Plot Type
Navpad right or click
Select Pie chart and click.
Using the arrow to click on a bar again shows its # of cases and % of total data.

Does this Pie chart look like it will fit the phenotype of the Punnett square we drew earlier?
Why?

Now, use Control and navpad left to go back and review the previous graphs and data.  Now go back to the pie chart by using Control and navpad right.

Spreadsheet-mathematical analysis of data from students in period 1:
Home
Lists and Spreadsheets
Click
As seen in the table below, use the navpad to go to the A cell and type bre (brown eyes).  Use the tab button to go to the B cell and type ble (for blue eyes).
Next, go to the diamond cell below C and type bre divided by ble.  Next, tab to the diamond cell below D and type ble divided by ble.  Navpad down.
The diamond cells are for equations to tell the spreadsheet what to do with the data from the columns.






Table 3
	A bre
	B ble
	C
	D

	۰
	
	bre/ble
	ble/ble

	1
	
	
	



Now that we have defined the parameters of the spreadsheet, use the navpad to go to cell 1 under B and type 6 from Table 2 Students in period 1 (click OK if “error” appears) then use the navpad to go to cell 1 under A and type 14.  Just do it.  Navpad down.
Look at the numbers in Cell 1 of C column and Cell 1 of D column.  What are the numbers?

bre/ble________                                      	:				ble/ble________
If you haven’t changed system settings to DEG APPRX REAL, do it now (see Hints page).
What therefore is the phenotypic ratio for brown eyes: blue eyes in period 1 students?
Does this represent what we expected?
Calculator analysis:
Next, we will add a Calculator page and analyze all of the data in the chart.
Home
Calculator
Click
First add all of the data from Table 2 in the Br column.  In the calculator enter:  14 + 24+ 27+ 26+ 23 enter.  What is the total number of brown-eyed children in all periods in Table 2? _________  
Write this into Table 2.
Next, add all of the data from Table 2 in the b column.  In the calculator enter:  6 + 2 + 1 + 7 + 10 enter.  What is the total number of blue-eyed children in all periods in Table 2?
_________ Write this into Table 2.
Lastly, divide the brown-eyed total by the blue-eyed number:
What is the overall phenotypic ratio of all periods of students represented in Table 2?

(If you didn’t change to DEG APPRX REAL, earlier.)
Instructor:  Fractions can be converted to decimals by the following action.  After entering on the calculator menu, press Menu, navpad to Number, Click, Convert to Decimal and click.  The screen will show Ans > Decimal.  Now press enter.  The fraction will now appear as a decimal number.
Step 3:  Conclusions

 Is the overall data different than the data from Students in period 1?

What could have caused this change?
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