Casio 9860 Self-guided Instructions — STAT Mode

Instructions Screenshots
Entering Data, Finding Statistics and Drawing Graphs: F'C L —
The 9860 is an excellent environment in which teestigate statistics. 2
"
Lists and Files: rpHJoaLc JTEST IHTRI0TET ]
Switch your calculator on, press MENU and Zor scroll to STAT and press EXE) Fig2
You may have data in the lists on the screen, etists may be blank. Stal Wind  fAULo
Discover how many lists there are lbsing the right arrow to scroll. (Figl) ARy
There are 26 lists, but there are actually sixsfdé 26 lists! g NEme Ly :aﬂxc
Find out which file you are in by going 8ETUP (SHIFT _MENU) and scroll down to the third line called List File. Func Type Y=
. ror - Grarh Func :0n +
The calculator generating these screen shotsHgdg (Fig2)
To change files (say, to Fileg)ess FILE (F1) then the file number, in this case4 then EXE. EXIT Fig3

The calculator generating these screen shots batath displayed in Fig3 in its File4
IMPORTANT: If you are not using your own calculator with this activity do not over-write or delete anydata as it
may have been entered for later use ie check withé presenter.

Entering and Deleting Data:

Entering Data:
Go to Filel BHIFT _MENU

scroll to List File FILE (F1) 1) (Fig4)

Press EXE and EXIT (figb)

If you have data in the lists make sure the dateisaluable.

Litt IJList 2List J|List U
SUE[ GUIZ] | QUTZE | @21 5C | FREG
| 3 o

|
g 5 y | g
E] g E| g 1
| 5 5 E] 2

[GRPHJCAL CITESTJTHTR OIS T ]
Fig4
stat Wind  iAuULo

N

Select File Ho.
File[1l~5l1: 1
Grarh Fumc :0n L

Litt IJList 2List J|List U

iR PHJCALCJTES T JTHTR 0TS T, I
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Enter the data 1-6 as in Fig6:

Place the cursor in the top of List 1 type 1 presEXE
Type 2 EXE etc

After entering 4use right arrow to go to List 2.

Three ways of Deleting Data:
Let's delete the 5 at the top of List 2 (Fig6)
Place the cursor over the 5 and press the DEL butto(which is to the left of the AC/ON button) (Fig7)

Note that the data below jumps up to take the pithtke deleted data.
Now let's delete the 6 but using a different method
presd [ (F6)_then DEL (F3) (Fig8)

Now let's delete Listl using DEL-A

Place the cursor anywhere in List 1
Press DEL-A (F4)(Fig9)

Now press F1.You are back to a blank screen

Fig6

List IJList @] List J|LiZt U
| | 5
g g ]
E| E]
| L]

List IJList @] List J|LiZt U

L
= W —

&
[GRPHJCAL CITESTJTHTR 0I5 T.] NN

Fig8

Litt IJList 2List J|List U

SUE
| |
g g
E] E]
| 4

IIIW [EpIT [CEL [[EP[IHE [ ¢
Fig9
L L

Delete List?
Yesi[F1]
Mo s[F&]

1
IIIW [EpIT [CEL [[EP[IHE [ ¢

1]
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Finding Statistics and Drawing Graphs:

It is important when teaching technology to usemceptual approach rather than a ‘button-presappyoach. We don't, for
example, want students to think there is an 18sbugequence to remember when entering data andndravgraph.
Rather, if we can teach the logic behind operatiegcalculator then there is much less to remember.

An efficient way to present STAT mode is to point that once data has been entered there is onlyhiwgs we will ever
want to do ... 1) Find the statistics, and ... 2) Deagraph. From the initial screen in STAT (Figl0g tgateway' to
drawing a graph is GRPH (F1) and the 'gatewayhutirig the statistics on a set of data is CALC (F2ssing either of
these options (F1 or F2) will bring up a SET optadr-6. (Figl1 is the result of pressing CALC). BT option needs to
be pressed to 'tell' the calculator which listfotuk into to find the data.

We will do this next.

Finding statistics from a List of Data:

Press EXIT to return to the default STAT screen (as in Fig10)
Enter the following data into List 1:
529645108357 29 10 3Figl2)

To find the statistics we will enter through the ICA'gateway'.
Press CALC (F2) (Figl3)

then press SET (F6)(Figl4)
NOTE: You will almost definitely have different wads than those in Fig14)

List IJList @] List J|LiZt U

GRPHJCALCJTEST JIHTEJOTS T I

Figll
List | ]List 8|List 3| List u
SLE
|
a
3
y
[Tuar [EUar AP
Figl2
List | ]List 8|List 3| List u
SLE
13 g
u 10
15 3
17 |
GRPHJCALCITESTJIHTR 0TS T I
Figl3
List | ]List 8|List 3| List u
SLE
13 g
u 10
15 3
17 |
[Tuar [EUar AP
Figl4

ar Fres iLi=
2Uz Klist flistd
2llar YlList LisL3
2lar Fresq i1
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1Var and 2Var Settings ... NOTE: This is importantitmlerstand:

'LVar' stands for 1-Variate Data ie use the 1V#irggs when generating statistics on one set & dat time. '2Var' stands % Select List Ho.
for 2-Variate Data and allows you to generate stia on two sets of data simultaneously. BUT '2-9galy gives mean, 21 List[1~261: 1
standard deviation, number of scores and not tNerfiber summary so '2-Var' is rather limited.
When entering 1-Var settings IGNORE 2-Var settings. Figle __
When entering 2-Var settings IGNORE 1-Var settings. e
Suar BLIst iLizts
For now we will ignore the 2Var settings Sz Frea 1
The list number which holds the scores needs &nbered into 1Var XList (In our case List 1) [1 (W)
Scroll the cursor into the XList Line and Press LIST (F1) then 1(Figl5) Figl7
1 KList fListl
Press EXE Suar BLIst iLizts
2Uar Fres :
Place the cursor over 1Var FreqFigl16) [1 (WP
Fig1l8
Lixt I JLis% 2| List I |Lixt U
ZUE
13 |
u 1]
Because the data is displayed in a single list (etds a frequency distribution table) and theeetbere is no frequency || 1s 3
column,press F1(Figl7) '8 1
[LUaF [a0ar [T
NOTE: A good way of explaining the Freq = 1 scemaithat each number (in the data) is one score. Fl'gulg —
=larlia 5
z =5,3375
ax =35
Zx?  =ETT
. 2
Press EXIT (Fig18) e '
1-Variable
. o :
Now press 1VAR (F1)(Figl19) T
Mod =5
Mod: n=1
Mad: F=3
Note that in regard to the mode ... the mode iséretis 1 mode and the frequency of the mode is 3
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Entering titles into the SUB line:

Press EXIT _EXIT to get back to the default STAT screen
Scroll the cursor into thBUB line of List 3

Lock on the ALPHA button by pressi@HIFT _ALPHA
Type S C R (Fig20)

Press EXE

Place the cursor into tl&UB of Line 4
Press SHIFT ALPHA F R E _Q then EXE (Fig21)

Finding statistics from a Frequency Distributiorblea

Enter the following Frequency Distribution Table (Fig22)
SCR FREQ
1
1
2
6
12
17
10
5
3
1

Boo~vwooahrwnr

Press CALC (F2) then SET (E6)

Again we will ignore the 2VAr settings.

Remember the scores are in List 3 and the frequisragt 4 (if you forget simply press EXIT, theeturn through SET)
With cursor over XList press LIST (F2) and 3 (Fig24)

Fig20

List IJList @] List I|LiFt U

W —
A
T

ﬂllﬂl’uu’ll

u
sC
Fig21
List | |List 8| List 3|List u
UE itk | FRER
1 1 0| T
a 2
3 g
4 B g
GRPHICALCTEST JIHTE 0TS T NI
Fig22
List | |List 8| List 3|List u
UE itk | FRE®
| ] ] [
] ﬂ B 5
g 3 g 3
I 5 i
GRPHICALCTEST JIHTE 0TS T NI
Fig23

A

2lar ®List Listd
2la- Ylist Lista
2lar Fres H

LI5T)
Fig24
IW
% Select List Ho.
2 List[l~25]1: 3
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Press EXE
Arrow down to Freq (Fig25)
Note that the LIST button is now F2

Press LIST then 4 EXE (Fig26)

Press EXIT and then 1VAR (Fig27)
Scroll down to view all statistics.
Take note of the 5 number summary as we will bevoirgea Box and Whisker Plot next.

Drawing a Box and Whisker Plot:

Let's draw a Box and Whisker Plot using the sama.da
Press EXIT _EXIT to get back to Fig22

To draw a graph we will enter through the GRPHegaty'
PressGRPH (F1) then SET (F6) (Fig28)
NOTE: Your settings will almost definitely be difemt to those in Fig28

With the cursor at the top of the screen note we adifferent options at F1 F2 and F3
Press F2_and F3to see what happens.

What this allows us to do is to produce up to bhsaand to display them simultaneously. More of ldt@r. For now we
will set up StatGraphl
Press GRPH1 (Fig28)

Scroll down to Graph Type. Pres{ [ (F6)__then Box (E2) (Fig29)
Scroll to XList

Press LIST (F1) then enter 3 then EXE(Fig30)

Fig25
1lar HList

iList3

ar 1= ilLi=s
2la- Ylist Lista
2lar Fres =1

!
Fig26

1llar sList

tLista

ar i= :Li=
2llar YlList LisL3
2lar Fresq i1
1
Fig27
1-ariable
i =3. 89633172
o =342
Zxd2 =21384
xdimn =1.
xdrm-l =1.
4} =3
Fig28
EtatGraenl
IaF »Fe  §ocaller
aList tLi=std
YList iLists
Frequenc: i1
Mark Trre L
[aFHL [GFHzE [GFHT
Fig29
StatGrarhl

i= :Li=

Freauency il
Outliers 0T f

[Fizt [Box HETIEES
Fig30
StatGrarhl

Grarh TxFre  iMedBox

reguancy :
Outliers 0T f
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Scroll to Frequency

Press LIST (F2) then 4 EXE (Fig31)
Leave theDutliers off for now.

Press EXIT (Fig32)

Setting up the calculator for graphs:

Before drawing the graph let's prepare the screegraphing.

Go to SETUP (SHIFT MENU) and scroll up 5 places

Using F1 and F2 tur@oord : On and Grid, Axes and Label Off (Fig33)

NOTE: My preferences are:
Coord On allows you to trace the values of the lgrapalways leave this On
Grid ... leave it off
Axes ... turn them On for X-Y graphs and Off for ST&Faphs

Fig31

StatGrarhl
Alist iList3

u lers

15T

Grarh Twee IMedBox

Fig32

Litt IJList 2List J|List U
SUE SCK FREG

0O wmma

Fig33

T g

[GFHL [GFH2 [GFHI

Anale :Dea
ComFlex ModeiReal

.T\.

Label ... simply places an X and a Y on the screehleave them off. el o
abe H

LisFlax fMorml

Press EXIT and GRPH1 (Fig34) Ilfg_“s -

Note there is no scale given. This is where theetia important. | 11 |

Any graph of any type generated from any mode eatndred.

Press SHIFT F1 1UAE

Use right and left arrow to see the 5 number summar (Fig35) Fig35
StatiGrarhl

Outliers:

Let's see what happens when we turn the outliers ON

We need to return to the SET screen. 23 =

Press EXIT and then SET (F6) Fig36
StatiGrarhl

Scroll to Outliers and turn them on by pressing F1(Fig36) Eia g UEGis L ok
Freauyenc: tListd
o [Ge
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Press EXIT and redraw the graph by pressiagH1 (F1) (Fig37)

When traced note that the minimum score of 1 igadlgt an outlier.
NOTE: The mathematical definition of an outlieairsy score that is more than 1.5 times the intertd@@aange above Q3 @
below Q1

Drawing a Histogram:

Let's now draw a Histogram of the same data.
Press EXIT EXIT

Press GRPH (F1) and SET (F6)(Fig38)

Let's set up the Histogram on StatGraph2
With the cursor at the topghoose GPH2 (F2)
Scroll to Graph Type angress F6 then Hist(F1)
Thencomplete the set up as in Fig39

Press EXIT then GPH2 (F2)(Fig40)

'Start' means 'what score do you want the Histogoalbegin with?' We want the Histogram to start.at
'Width' means 'how wide do you want each columbet® Let's use a column width of 2.

Enter 1 for start and press EXE
Enter 2 for Width and press EXE (Fig41)

Press EXEagain and trace the graph withl|IFT F1 (Fig42)
In Fig42 the first column is the sum of all scotesnd 2, the second column is the sum of all sc®@ 4, etc.

)

Fig37
StatGrarhl
ga | I| I |

mind=1

Fig3s8

L —
~aF >Fe H

Alist

Freayenc:
Out.liers

iList
iListd
0T f

[GFHL [GFHE [GFHI
Fig39
ek —

IaF »Fe IH1=
List3

Alist
Freauency iListd

[GFAL [GFAZ [GFAT
F|g40

| H15L09Pam Settlna ]

1 H
1 Draw: [EXE] 1

[EFHL [GFAe [P
Fig41

3l H15L09Pam Settlna
SLaPL 1

| P

[GFAL [GFHE [GFHI ETTNP

Fig42
StatGrarh

SET
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Fig43

s Histoaram Settina ]

Changing the column width:
Let's change the column width to 1

Press EXIT and redraw the graph by pressfagH2 (F2) A imsH 1_

Enter the set up as per FigdgNOTE: you should find the calculator has alreadggested this set up which means you| | ' rau :

can simply execute it. It is rare that the caladatill suggest the set up that you want!) [GFH1 [GFH2 [GFHT ETWP
Figa4

PI’eSS EXE StatGrarh

Press Trace (SHIFT F1) and use right and left arrows to trace the grépig44)
Drawing Multiple Graphs:
There are numerous occasions where it is advantagealraw 2 or 3 graphs when comparing data treofame data. A

very common practice is to draw 2 or 3 Box and Wiidlots to compare data.

What we will do now is draw the Box Plot and thestdgram simultaneously. This can help give a bettelerstanding of

the function of both graphs.

Remember that currently we have the Box Plot séou@PH1 and the Histogram set up for GPH2
Press EXIT then SEL (F4)

Turn StatGraph 1 and 2 On as per Fig4Huse F1 for On) ;B_ZGE-IT TRAL)
Press DRAW (E6) (Fig46) Histoaram éettihg

There is no need to change the Histogram settmtjss case. Y ain s [EXE T

Press EXE [om [oFF ORAL

Trace the graph (Fig47) FS'T?:JEPEPH T
[ Ex |
As you can see from Fig47 the median score of éesiaknse from the Histogram. ﬁ_._l—ii —I_’_H

Med =B
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Drawing a Frequency Histogram with Polygon:

NOTE: Step-by step instructions are not given g section.

A polygon can be drawn by choosing the Brkn (F5@brType setting from the SET screen (FigA)

To superimpose the Polygon onto the Histogramysé& graphs (eg StatGraphl to Histogram and Stpt@ro Polygon)
and display them simultaneously.

Note that the Graphic Calculator will not draw thistogram with a half-a-column gap each side ofeth@ columns. (FigB)

Cumulative Frequency Histograms and Polygons:

There is little point drawing a Cumulative Frequghtistogram with a Graphics Calculator as the nmaason for the
Cumulative Frequency Histogram and Polygon is terde@ne the Median and Quartiles, tasks which trep@ic Calculator
performs easily.

Drawing a Scatter Plot:

The 9860 is an excellent environment to investigateelation through Scatter Graphs.

Usually an investigation would involve at leaseasonably significant amount of data.

To save time here we will demonstrate the functmithie calculator using a small amount of datintportant that you
recognize the relevance of these functions to tessges of data.

Press EXIT andscroll right until you reach Lists 5 and 6(Fig48)
We will type SCR1 and SCR2 as the List 5 and 6 imggd

Place the cursor into ti&JB of List5 (Fig48)

Press SHIFT ALPHA S C R APLHA 1 EXE

Place the cursor into ti&UB of List6
Press SHIFT ALPHA S C R APLHA 2 EXE (Fig49)

Let's assume the following are the quiz scores fwmcomparable quizzes taken by 4 students.

STUDENT SCORE1 SCOREZ2
1 4 5
2 10 9
3 8 10
4 6 7

Enter this data as in Figh0

FigA

EtatBraenz
i SF ¥Fe  IBEraken
AlList Li=sL3

Frequenc: ;List4

[GFH1 [GFHE [GFHT
FigB

Al

[LUAR

Fig48
Lizt S)LiZt B
UE
|
g2
El
y

I [ErTT [DEL [P [INE [ T

List T|List B

Fig49
List §
SCR1

Lizt B
SCRE

Litt MLzt B

5]
IIIW [EpIT [CEL [[EP[IHE [ ¢
Fig50

Litt §
SCRI

Lizt B
SCRE

Litt MLzt B

SUE
| 4 5
g 1 |
E] B 10
| B

IIIW [EpIT [CEL [[EP[IHE [ ¢
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Return to the screen with GRPH at F1 as in Fig51lt is important to be aware that the differenceMeen Fig 50 and Fig
51 is one press of the F6 button. This can berftisg for beginners who are on a 'Fig50' screehvamo are looking for
the GRPH button. F6 is the answer!!

Press GRPH (F1)
Press SET (E6)

Enter the settings as shown in Fig52

Press EXIT and GPH1 (F1) (Fig53)

There appears to be a strong correlation.

Finding an Algebraic Model - Drawing a Linear Reggien Line:
To draw the line of best fit pre§ALC (F1) then X (F2) (Fig54)

We are given the equation of the Linear Regressio®, which in this case isy = 0.75x + 2.5

Importantly the correlating coefficient (r) is 0.8%sf), indicating a strong correlation.

Press DRAW (F6)to draw the Linear Regression Line (Fig55)

By tracing the grapliSHIFT F1) and using the up-down arrows you can trace balpkbited points and the Linear
Regression Line.

Drawing the Median Regression Line:
Press Med (F3) (Fig56)
The equation of the Median Regression Line is given

Fig51

Litt §
ZUE[ SCRI1

| 4 5
g 1a |
E| ] 10
| B

GRPHCAL CITEST JTHTEJ0IST ] I
Figh2

List T|List B

StatGrarhl
Grarh Trre
nlist
VList
Frequenc:

iScatter
iListS
E%iELE

o = [«

Figh3

a

Fig54

LinearEeg
=A.T

EwE[ = [Med 2 [=~a[ ¢

Fig56
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Press DRAW (F6) (Fig57)

If you wanted to see the Median regression Lin&aevit the Linear Regression Line then:

EXIT_GPH1 (F1) CALC (F1) Med (F3) DRAW (F6) (Fig58)

Finding Non-Linear Models for a Scatter Plot:

Consider the data below to be pollution readingsarts per million taken from a water-way everya4sl
DAYS POLLUTION

0 10
4 8

8 7

12 5.5
16 4.3
20 3.6
24 3.4
28 2.2
32 2

36 1.6
40 1.7

Enter the titles and data into Lists 7 and 8 as shvan in Fig59
Go to the SET screen and enter the settings showm Fig60.
Press EXIT and GPH1 (Fig61)

Fig57

-]

Fig58

EwE[ = [Med 2 [=~a[ ¢

List TJList BList ) LiZti0
ZUE[ DAYE  JFOLLK
| ]
g L] g
E| ] 1
| 12 5.5

5]
[GFH1 [GFH2 [GFR3

Fig60

StatGrarhl
Grarh T»Pre 1Scatter
alList iListT

Frequancy :
Mark T»rFe io

Fig61
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Press CALC (F1)

Fig62 shows some algebraic model types.

The Linear Regression and Median Regression madelsbviously inappropriate.
Similarly the Quadratic (F4) and Cubic (F5) modsis inappropriate for this data.

It is interesting, however, to try these. To théiirated they appear to fit at first.

For example choose tliebic (F5) and then press DRAW (F6)(Fig63)

The graph certainly seems to fit the data.

Press theight arrow repeatedly to ‘push’ the graph ‘forward’

We see that the model rises which does not fitltita. (Fig64)

Further 'pushing’ to the right produces Fig65
Now we would be into 'negative pollution’, an imgitde scenario!

To try a different modebress EXIT _EXIT

ThenGPH1 (F1) and CALC (Fl)(back to Fig62)

Presd [ (F6)_for further model types.
Press Exp (F3) then DRAW (F6)
Trace the graph to the right as far as it will go.(Fig66)

Note the trace stops at the far right edge of thees.

In order to predict values beyond the data seteelio ‘push’ the graph to the right. To do thisveed to turn off the trace.
Press SHIFT F1 to turn off the trace. Then arrghittiNow turn the trace back on. (Fig67)

Fig62

Fig63

Fig64

Fig65

Fig66

Fig67
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Performing an X-Calculation or a Y-Calculation:

What if we needed to find the exact predictionYowhen X = 58? Or the exact prediction for X wherr¥0.5?

By scrolling we rarely are able to see the exaltterave might be looking for.

We are unable to perform this operation in STAT mddowever, we are able to in GRAPH mode. Therefaravill
transfer this algebraic model into GRAPH, drawtiadel and then perform X-Calcs and Y-Calcs there.

Press EXIT (Fig68)

Press CALC (F1) then (F6)__then Exp (F3) (Fig69)

Press COPY (F5) (Fig70 -but yours will look different!)

Now we are in the GRAPH Mode set up screen

The screen in Fig70 shows an equation previoudhred into GRAPH. This is not a problem. Simgtyoll to an empty
line. In this demonstration | will scroll to Y2 (Fig71j.your screen is blank then keep your cursohmtbp line.

Press EXE (Fig72)
The equation has been copied into GRAPH Mode, leuang still in STAT Mode. We need to go to GRAPH.

Press MENU and scroll to GRAPH (Fig73)

Fig68

Fig69

Fig70

Fig71

Fig72

Fig73
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Press EXE (Fig74)

Your screen will look different to Fig74 becauseiyonay or may not have had an equation(s) enter€RiAPH previously,
You should however, have the exponential equahanis at the Y2= line in Fig74 (Note this looKsslia number but is
actually an equation, most of which is off the scre

We need to turn ON our exponential equation and @FF any other equations.

For my situation | will turn OFF the Y1 Graph byepsingSEL (F1) and then scroll down to the Y2 Graph and selduy it
again pressinGEL (F1) (Fig75)

Now we need to set up the axes in V-Window.
Press EXIT and then SHIFT F3
Enter the values given in Fig76.
Don't be concerned with scale and dot for now.

Press EXIT

Now we will turn on the Axes in SETUP

Press SHIFT MENU and arrow up to Axes
Turn the Axes On with F1(Fig77)

Lets we can draw the graph

Press EXIT (Fig78)

Now EXE and Trace (Fig79)

Fig74

Fig75

Fig76

Fig77

Fig78

Fig79
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Note by pressing the right arrow repeatedly weadte to '‘push’ the graph to the right with the &r@n (Fig80)

Now for the X-Calc and Y-Calc:

Let's say we want to find the exact value for Y wbkeis 55. Notice is you trace the graph you wdt see X = 55, rather
you will see values either side of X = 55.

To perform this Y calculation simpbnter 55 (Fig81)

Then EXE (Fig82)

Let's perform a Y calculation on X = 49

Enter 49 EXE (Fig83)

NOTE: To perform a Y calculation the respective ue needs to be within the range of the curresplyssection displaye
on the screen. Let's attempt a Y calculation foKaralue that is off the screen.

Enter 5 EXE (Fig84)
As you can see this generates an error message

All we need to do in this case is to 'push' theri the left.

PresXIT _EXIT and arrow repeatedly to the left until an X value less than 5 is reached. (Fig85)

o

Fig80

Fig81

Fig82

Fig83

Fig84

Fig85
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Fig86
Now enter 5 EXE(Fig86)

But what if we want to perform an X calculation

This can be done through G-Solv
Fig87
Press SHIFT F5 (Fig87)

Press (F6). (Fig88)
Fig88

Then press X-CAL (F2) and enter 5(Fig89)

Press EXE (Fig90) Fig89

This facility is extremely beneficial when invesitag graphical systems.

The TABLE-GRAPH Self-Guided sheets illustrate fertigraphical applications of the Casio 9860.
Enjoy!! ]
Fig90
For further and more advanced information inclugingctice questions refer to the manual 'Mathersatith a Graphics
Calculator — Casio fx-9860 AU’ by Barry Kissane &ivan Kemp, available at
http://www.casioed.net.au/downloads/books/fx986i#dBarryBook.pdf
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