In an earlier technology assignment, you created a scatter plot of the US Student to Teacher Ratio for
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public schools from the table below. The scatter plot is shown to the right of the table.

Years after US Student to US Public Student to T her Rati
2000 Teacher Ratio ublic Student to leacher Ratio
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3 15.900 Yearsafter 2000
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Now that we have the scatter plot of the data, we want to find a model for the data. In this technology
assignment, we’ll investigate two models. The first model we’ll find is a linear model of the form

y=mx+b.
After finding the linear model, we’ll find a quadratic model of the form
y=ax’+bx+c
You’ll use the student to teacher ratio data for the state you have been assigned in Project 1.

To find these models, we'll use the linear and quadratic regression features on your calculator and in
Excel. In this technology assignment you’ll add the best line found through linear regression to the
scatter plot you created in earlier technology assignments as well as the best quadratic function found
through quadratic regression.

Use Linear Regression to Find the Best Line on a Graphing Calculator

In an earlier technology assignment, you used your calculator to make a scatter plot of some data. We’'ll
start from that scatter plot and add a line of best fit.
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Press [GRAPH| to see you scatter plot. If your data does not
appear, refer to the earlier technology assignments to
recreate them.

a a o o
o o
Linear regression is performed using the LinReg command CALC TESTS
on a Tl graphing calculator. Start by getting back to the ?H it...
h : ' SortAC
ome screen by pressing [2nd][MODE]. T:SortOr
diClrlist
Clear the home screen by pressing [CLEAR]. SiSetlJrEditor
Press [STAT].
Press ] to move to the CALC menu. EOIT TESTS
1-Mar Stats
r2-War Stats
>t Med-Med
diLinkEealax+ha
ot LuadkEea
E:CubicEeg
rdluartEeg
Use (=] to highlight LinReg (ax+b) and press or Linkegad ax+kha

press [4]. This pastes the LinReg command to the home
screen.

The LinReg command needs to know where the data is
stored and where to paste the equation corresponding to

the linear model. Press [2nd][1](:])(2nd])(2](>]. This places L, and

L, separated by commas immediately after the command.

REegC a=x+ha (L1)

£

Location of y-values

Location of x-values
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8. To tell the calculator where to paste the equation, press LinFegia=+h L1
(VARS][» J[ENTER][ENTER]. This pastes Y; at the end of the Lzat'
command meaning that the equation will be pasted into Y,
in the equation editor.
9. Press to execute the LinReg command. This screen LinRe=g
tells you that the best line through this data is H:'E'_::{+b
=-.B74257 1429
y =-0.0748571429x +16.04428571. h=1&, 84422571
re=,.3941149c54
== 3435763254
10. If you do not see the correlation coefficient (the value for r), ok TIch
press [2nd][0] to access the calculators catalog of commands. 1ag9nastic nDI:II"lE'
H
11. Use the [=] button to find DiagnosticOn.
12. Press [ENTER](ENTER]. When you use the LinReg command
again (steps 6 through 8), the correlation coefficient will be
shown.
13. Press [Y3] to see the contents of the equation editor. Notice ADE] Flotz Flotz

that PTot 1 is highlighted indicating that your scatter plot
will appear. Y1 is the equation of the best fit line.

B-.6874337 1428
g§+16.ﬁ44285?
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14. Press [GRAPH] to see the scatter plot and line.

hﬁh*ﬂLhLﬁhﬁﬁE__

Use Quadratic Regression to Find the Best Parabola on a Graphing Calculator

Now let’s add a parabola of best fit to the scatter plot using quadratic regression.

1. Press to see you scatter plot. Here you see the
scatter plot and linear model.
2. Quadratic regression is performed using the QuadReg CALC TESTS
command on a Tl graphing calculator. Start by getting back ?5& 1 EFI ¢
. : Do
to the home screen by pressing (2nd][MODE]. 3t SortO
4iClrList
3. Clear the home screen by pressing [CLEAR]. SiSetlJrEditor
4. Press[STAT].
5. Press[»] to move to the CALC menu. EOIT TESTS
1-Yar Stats
s 2=Mar Stats
St Med-Med
dilinEeaiax+ho
2t QyadkEeg
E:CubicEeg
rdLuartEeg
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6. Use[+] to highlight QuadReg and press or press [5]. Huadk=a i
This pastes the QuadReg command to the home screen.
7. The QuadReg command needs to know where the data is RacdkFea @@
stored and where to paste the equation corresponding to
the linear model. Press [2nd][1](:])(2nd])(2](>]. This places L, and
L, separated by commas immediately after the command.
Location of x-values Location of y-values
l |
8. To tell the calculator where to paste the equation, press uadFed Li-Lza.%z
(VARS]» J[ENTER][~](ENTER]. This pastes Y, at the end of the
command meaning that the equation will be pasted into Y,
in the equation editor.
9. Press to execute the QuadReg command. This screen EL-I-EIIZ‘IE:IE"Q
tells you that the best parabola through this data is :Z%HEEEEI%E 19
approximately y = —0.009x? —0.021x +15.999 . b= -. AZES 714288
c=15, 99904752
Re=,333299c244
H
10. Press [Y3] to see the contents of the equation editor. Notice ﬁ F'1|5'1F34E|%'1F3 1425
that P1ot 1 is highlighted indicating that your scatter plot TR
| > e e Vo P e idn+ie. B442257
will appear. Y1 is the equation of the best fit line and Y, is 14225
the equation of the best fit parabola. ~NzB-. 809847 a1 98
d7E1H~2+ -, B2a57 1
422357 1424+15. 999
Hd7e 13847
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11. Press [GRAPH] to see the scatter plot and line.

Use Linear Regression to Find the Best Line in Excel

In an earlier technology assignment, you used Excel to make a scatter plot of some data. We'll start from
that scatter plot and add a line of best fit using Excel. Excel refers to the line of best fit found through
linear regression as a linear trendline.

1. Open the worksheet containing the scatter W e
plot and line from the previous technology Delete
assignment. &9 Reset to Match Style

nh Change Series Chart Type...

2. Right mouse click on one of the data
55 Select Data...

points in the scatter plot. You may have to

right click more than once to make the L B
menu shown to the right appear. 2 Add Data Labels
] Yei Add Trendline...
3. Use your mouse to select Add Trendline... A %

Format Data Series...
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4. The Format Trendline box will appear in

your worksheet. Click on the Linear option Trendline Dptl:]ns

. . L. ~ Trend Regression Type
to insure linear regression is performed on
the data. - " Exponential
5. At the bottom of the worksheet, check % Linear
Display Equation on chart and Display R- —
squared value on chart. " Logarithmic
6. Select Close. 74| 0 Polynomial I2 =
" Power
i Moving Average Iz E‘
~ Trendline Mame
% Automatic Linear (Series1)
o Custom: I
r Forecast

Forward: IIII.I:I periods
Backward: IIII.IZI periods

[ setIntercept = |-J.n
¥ Display Equation on chart
¥ Display R-sguared value on charti

Close

7. The line of best fit is added to the graph as shown below. You can use your mouse to select and
drag the equations formula to a more convenient location.
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16.100
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Yearsafter 2000

10.

Notice that the line of best fit stops
abruptly at x = 6. You can force the line to
extend farther by right mouse clicking on
the line.

Select Format Trendline.

By default, the line of best fit is only
plotted between the lowest and highest x-
values. You can extend it forward or
backwards from the data points by
changing the values in the Forecast section
of the Format Trendline box. Change the
entry next to 1 as shown to the right.

Forecast

Forward: I 1|
Backward: IIII.IZI

periods

periods

11.

Select Close to update the graph.
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US Public Student to Teacher Ratio

16.100
16.000
15.900

15.800
y=-0.0749x+16.044

15.700 RF=0.8942

15.600 -
15.500 -

Student to Teacher Ratio

15.400 T T T T T T T 1

Yearsafter 2000

Notice that the line now extends 1 unit beyond the last data point. By modifying the entry next
to Forward or Backward, you can make the line extend as many units from the data as needed.

12. Save your Excel worksheet to insure you do not lose the work you have done so far.

Use Quadratic Regression to Find the Best Parabola in Excel

In an earlier technology assignment, you used Excel to make a scatter plot of some data. We'll start from
that scatter plot and add a line of best fit using Excel. Excel refers to the line of best fit found through
linear regression as a linear trendline.

1. Open the worksheet containing the

g [ )
scatter plot and line from above if it is M Delete

not already open. &9 Reset to Match Style

. . Change Series Chart Type...
2. Right mouse click on one of the data il d P

q
points in the scatter plot. You may have Sal | Select Data.

to right click more than once to make

the menu shown to the right appear. Add Data Labels

Add Trendline...

3. Use your mouse to select Add % | Format Data Series...

Trendline...
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4. The Format Trendline box will appear in
your worksheet. Click on the Polynomial
option. The order of the polynomial is
the same as the degree so make sure 2
is chosen.

5. At the bottom of the worksheet, check
Display Equation on chart and Display R-
squared value on chart.

6. Select Close.

Trendline Options

~ Trend/Regression Type

" Exponential
i Linear

™ Logarithmic

Order: |2 E‘

i Power

i Moving Average |2 5‘

~ Trendline Mame

% Automatic : Paly. (Series1)
™ Custom: I
r Forecast

Forward: II:I.I:I periods
Backward: IEI.IZI periods

[T setIntercept = |u3.uj
¥ Display Equation on chart
¥ Display R-squared value on chart

Close

7. The parabola of best fit is added to the graph as shown below. You can use your mouse to select

and drag the equations formula to a more convenient location.
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16.100
16.000
15900
15.800
15.700

Student to Teacher Ratio

US Public Student to Teacher Ratio

y=-0.074%9x+16.044
R*=0.8042

15.600 A
_ 2_
15 500 - Y= I:I.I:II:IB.'a:2 0.0206x+15.999
R®=019334
15'4':”:' T T T T T T T 1
o 1 2 3 4 5 & 7 2
Yearsafter 2000
8. Notice that the parabola of best fit stops
abruptly at x = 6. You can force the
parabola to extend farther by right
mouse clicking on the parabola.
9. Select Format Trendline.
Forecast
10. By default, the parabola of best fit is Eorward: |1| periods
only plotted between the lowest and Backward: ||:|.|:| periods

highest x-values. You can extend it
forward or backwards from the data
points by changing the values in the
Forecast section of the Format Trendline
box. Change the entry next to 1 as
shown to the right.

11. Select Close to update the graph.
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US Public Student to Teacher Ratio

16.100
16.000
15900
15.800

y=-0.074%9x+16.044

Student to Teacher Ratio

15.700 4 R*=0.8942
15.600 -
15.500 -
15400 - y=-0.009x%-0.0206x + 15.999
RI=0.9334
15.300 . , , : : : : .
0 1 2 3 4 5 g 2 5

Yearsafter 2000

12. Save your Excel worksheet to insure you do not lose the work you have done so far.

13. To finish this tech assignment, you need
to copy your graph from Excel to word uj/' —
processing document in Word (or a

similar program). Click on the edge of 3 L Calik
your graph to select it. -%
Paste Pl ;]
14. On the Home tab, left click on the Copy Clipboard

button to copy the graph to the |

Ll A

clipboard.
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15.

16.

17.

18.

Open Word (or another word processing
program).

At the top of the document, type your
name, class, and the date followed by a
carriage return (Enter).

In Word, left click on the Home tab.

Select Paste to paste the graph into your
Word document. Your document should
look similar to the one shown to the
right.

Druzilla Dimiglio
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19.

20.

21.

Finally, you need to save this document
to a convenient location. In the upper
left hand corner of Word, left click on
the disk icon.

Give the document and appropriate
name and location and select Save.

You can also select the Office button to
the left of the disk icon. This is useful to
save the document with a new file
name. In this case you would select Save
As... and then give an appropriate name.
If you are working on a document over
several days, it is advisable to save the
document with a slightly different name
on each day based on the date. This
allows you to recover earlier version of a
document in case you need to refer to
earlier work.
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