Year 9

Comparison
Investigations
Workbook

& By Liz Sneddon

© Liz Sneddon 2020



Statistical
Investigations

When doing a Statistical investigation, we want to go through the PPDAC cycle

(shown below).

There are several different types of Investigations.
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Comparison Investigations

We are now going to focus on Comparison Investigations.

This means that in a dataset we will investigate two variables at a time, one
categorical and one numerical.

Reminder:

Categorical (groups)
variables are characteristics,
that cannot be described by
numbers e.g. gender, ethnicity,
apple variety.

Numerical (numbers)
variables are characteristics
described by numbers e.g.
height, age, humber of apples,
weight. Numerical variables are either discrete or continuous.

Example:

Here is a sample of students from the Wall sit spreadsheet:

Students First Taking PE this | Wall sit time .
Name Age Gender year? (seconds) Height (cm)
Jessie 17 Female No 114 161
Caleb 18 Male Yes 640 185
Amisha 16 Female No 352 155
Alena 18 Female Yes 238 169
Luke 17 Male Yes 421 182
Exercise:
Choose what data type the following variables are:
Students First Taking PE this | Wall sit time .
Name Age Gender year? (seconds) Height (cm)
e (ategorical | ¢ Categorical | ¢ Categorical | ¢ Categorical | ¢ Categorical | ¢ Categorical
* Numerical |+ Numerical |* Numerical [+ Numerical [+ Numerical |+ Numerical
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Problem

Writing Investigation Questions

A comparison question needs:

Uses the word

o “tend” or “typical”

Example:

Population (use the word ALL to describe it).

Here is a sample of students from the Wall sit spreadsheet:

Studﬁ:lt:eFlrst Age Gender Takl;i::-g this V\(I::::::1 ng;e Height (cm)
Jessie 17 Female No 114 161
Caleb 18 Male Yes 640 185

Amisha 16 Female No 352 155
Alena 18 Female Yes 238 169
Luke 17 Male Yes 421 182

The sample is some Year 11 students at Saint Kentigern College, so the population is
ALL Year 11 students at Saint Kentigern College.

Variables:

e Categorical: gender

e Numerical: height

Comparison question:

I wonder whether the boys tend to be taller than girls for ALL Year 11 students at
Saint Kentigern College?
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Exercise:

1) What are some comparison investigation questions you

could ask for the Stickland dataset? il

(The population is ALL high school students in NZ). ”
Variable Description
Age How old the student is (years)
Gender Is the student male or female.

Facebook Whether or not the student has Facebook (yes / no)
Snapchat Whether or not the student has Snapchat (yes / no)

School bag weight

How heavy the students school bag is (kg)

Cellphone

Whether or not the student has a cellphone (yes / no)

Reading time

How much time the student spent reading a book per day
(hours)

TV time

How much time the student spent watching TV per day
(hours)

Comparison 1:

e Variables:

o Categorical:

o Numerical:

e Investigation question:

o I wonder ...

Comparison 2:

e Variables:
o Categorical:

o Numerical:

e Investigation question:

o I wonder ...
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Comparison 3:

e Variables:
o Categorical:

o Numerical:

o I wonder ...

e Investigation question:

Comparison 4:

e Variables:
o Categorical:

o Numerical:

o I wonder ...

e Investigation question:

Comparison 5:

e Variables:
o Categorical:

o Numerical:

o I wonder ...

e Investigation question:

Comparison 6:

e Variables:
o Categorical:

o Numerical:

o I wonder ...

e Investigation question:

Hypothesis
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We can use our general knowledge to make a hypothesis about what we might find
BEFORE we look at the data.

Example:

Problem:

I wonder whether the boys tend to be taller than girls for ALL Year 11 students at
Saint Kentigern College?

Hypothesis:

I think that the girls might be taller than boys at Year 11, because the girls have
mostly finished their growth spurt, while boys are usually only starting their growth
spurt and don't finish until they are about 18 years old.

Exercise:

Make a prediction for the following investigation questions from the Wall sit dataset.
1) Problem:

I wonder whether girls tend to be able to hold a wall sit for longer than the boys
for ALL Year 11 students at Saint Kentigern College?

Hypothesis:
I predict that ...

2) Problem:

I wonder whether students who take PE tend to be able to hold a wall sit for
longer than students who don’t take PE, for ALL Year 11 students at Saint
Kentigern College?

Hypothesis:
I predict that ...

Plan / Data
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In the first workbook we discovered how to write a plan to collect data, how to
answer a survey or questionnaire and what the difference between a random and

biased sample is.

We are going to skip over the plan section and go to the Data section to make the
graphs and summary statistics using NZGrapher. If you can’t remember how to do
tiny.cc/ComparisonDotPlot

this, watch the video : htt
Here are a few reminders to display data and draw graphs.

The most appropriate graphs to do is a comparison dot plot and box plot

Dot plot & Box plot

Kiwi bird Investigation
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http://tiny.cc/ComparisonDotPlot

Example:

Here is a sample of students from the Wall sit spreadsheet:

Students First
Name

Taking PE this

Gender
year?

Age

Wall sit time
(seconds)

114

Height (cm)

161

17 Female No

185

Jessie
Caleb

18 Male Yes

640

Here are the comparison graphs I can make:

Age and Gender Age and PE
Wall sit Investigation Wall sit Investigation
‘ F no
5 (] o o L]
2 &
o a
s |
‘ M yes
T T T T T u T 14 4.5 5 55 16 16.5 7 17.5 18
4 145 15 155 16 165 17 1 18
Made with NZGrapher Age (years) www.grapher.nz
Made with NZGrapher Age (years) www.grapher.nz
Wall sit time and Gender Wall sit time & PE
Wall sit Investigation . o
Wall sit Investigation
F ” 00 no
M ¢ o o] yes
> | §
- T T T T T T T T
. . . . . . . . o 50 100 150 200 250 300 350
0 50 100 150 200 250 300 350 Made with NZGrapher Wall sit time (seconds) www.grapher.nz
Made with NZGrapher Wall sit time (seconds) www.grapher.nz
. .
Height and Gender Height and PE
Wall sit Investigation y -
9 Wall sit Investigation
of 0O o) F no
5 SEsSE N & ¢
< s e :
2
o
"1 [ [ f}—
Q ; M yes
5 8. 54 Bofa 8 8 35 5H0
J an)e 00 X BESSE ™
o] 1
T T T T T T T T T ‘\"\U iO '\éU 11‘10 \:‘30 '\éU \‘70 éU 150
o 120 120 140 150 160 170 180 190 Made with NZGrapher Height (cm) www.grapher.nz
Made with NZGrapher Height (cm) www.grapher.nz
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Exercise:

1)

Click here to NZGrapher and make Comparison graphs for all variables (don’t do
the Name variable) in the Stickland dataset.

Page

Name
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Face
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https://grapher.nz/?folder=LizSneddon&dataset=Stickland+sample.csv

Analysis

In the Analyse section we will explore the following features in
the sample.

1. Shape
2. Center
3. Spread

We will now go through each feature, before putting it all together.

Shape

Normal distribution

(hill/mound shapes, symmetric, bell
shaped curve)

Left skewed
(Long tail on the left-hand side)

Bimodal

(there are two peaks)

Uniform

(the sides are straight, and it looks like
a box)

Right Skewed
(Long tail on the right-hand side)




Writing about the shape

Now that we can identify the shape, we want to write this in a sentence in the context
of the data.

We only discuss the shape of Numerical variables (not categorical).

Example:

Here are graphs of the Wall sit times and Heights, for our sample of students at Saint
Kentigern College.

F
. . .
- . Ll
E - .
[
w -
o M
10 O D 00 Q
1 T | 1 T
0 50 100 150 200 250 300 350
Made with NZGrapher Wall sit time (seconds) www,grapher.nz

I notice that the shape of the distribution of the time that female
students can do a wall sit for is right skewed as there is a longer tail on the
right-hand side, and the shape of the distribution of the time that male students can
do a wall sit for is right skewed as there is a longer tail on the right-hand side
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Exercise:

Write a sentence describing the shape for the sample of data from the Stickland
dataset (which is a sample of high school students across New Zealand).

1) Comparing the amount of time boys and girls spend watching TV each day.

Female
= Male
I I I I I I I I I I
0 1 2 3 4 5 6 7 a 9
NZGrapher TV time (hours) www.grapher.nz

For my sample, I notice that the shape of the distribution of time that girls watch

TV for each day is

For my sample, I notice that the shape of the distribution of time that boys watch

TV for each day is
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2) Comparing students age and whether or not they have Facebook.

No

Frequency
g

17 18

Yes

Frequency
g

& 7 8 9 10 11 12 13 14 15 16 17 18

Made with NZGrapher Age (years) www.grapher.nz

For my sample, I notice that the shape of the distribution of students who have

Facebook is

For my sample, I notice that the shape of the distribution of students who don’t

have Facebook is
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3) Comparing how heavy school bags are for girls and boys.

Female

224

20

> 16

g 144

o 124

g 101

] 81

e 61

4

2

0_

Male

]
(]
[ =}
(]
=
o
]
(1™

0 1

Made with NZGrapher

== Y
13 14 15 18

Bagweight (kg) www.grapher.nz

4) Comparing how much time girls and boys spend each day reading.

Frequency

Female

E gg Eﬁo 80808 oo o o o

8 gaee&

Male

00 Bo B 0O ©0O0 o

Made with NZGrapher

1 2

4 5 6 7 8 9
Reading time (hours) www.grapher.nz

[
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Centre

Find the difference
between the medians

>

-
@ Liz SneOdon 1

2 3 45 6 7 8 9 10 11 12

13 14 15

Writing about the centre

Remember that we can add summary statistics in NZGrapher, and this will calculate
the Mean and Median for us. Because we have numerical data, we want to write one

sentence comparing the medians.

Example:

Here are graphs from the Wall sit dataset, for our sample of students at Saint

Kentigern College.

In my sample, I notice that the median
height of year 11 girls is 161.7 cm, and
the median height of the year 11 boys is
163.1 cm. We can see that the median
height of the boys is a little bit bigger
than the girls, by 1.4 cm.

Gender

B 5

min: 116.692

lg: 153.8

ma

me: 59
I

T
110 120
Made with NZGrapher

T T T T
140 150 160 170 180
Height (ecm)

T
190

www.grapher.ng
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Exercise:

Write a sentence comparing the centre for the sample of data from the Stickland
dataset (which is a sample of high school students across New Zealand).

1) Comparing the amount of time boys and girls spend watching TV each day.

Stickland Investigation

min: 0 {
lg: 0
med: 0.6254
mean: 1.0386
uq: 1.5

max: B.75
sd: 1.3529
num: 100

Female

B BRI
0000000

Gender

oo

rmin: 0
lg:0.25
med: 1 =
mean: 1.81%3
o

ug: 3

max: 8.75
sd: 2.1319
num: 100

=]
—
[ =]
0 -
e
[51]
(s3]
=]
=]

9
Made with NZGrapher TV time (hours) www.grapher.nz

For my sample, I notice that the median amount of time that girls watch TV for

each day is

For my sample, I notice that the median amount of time that boys watch TV for

each day is

The median TV time for is more than the median TV time for

by

Page 17



2) Comparing students age and whether or not they have Facebook.

" Stickland Investigation
o

304 min:s

mean: 10.657
204 ug: 12

max: 16

sd:1.7144

num: 105

Frequency
g

Yes

304 i'nin:Er
q: 12
259 med:13

mean: 12.779
20+ ug: 14

max: 17

sd: 2.1297

num: 95

Frequency
g

17 18

11 12

& 7

Made with NZGrapher Age (years) www.grapher.nz

For my sample, I notice that the median age of students who do NOT have

Facebook is

For my sample, I notice that the median age of students who have Facebook is

The median age for is more than the median age for

by
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3) Comparing how heavy school bags are for girls and boys.

Stickland Investigation
Female

224 min: 0
204 Ig:2

184 med: 3
164
144 ug: 4.8
124 .
104
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4) Comparing how much time girls and boys spend each day reading.

Stickland Investigation

min: 0 [ {
lg: 0.25

med: 0.75
mean: 1.2725
ug: 1.75 Female
max: 8.75
sd: 1.5481
num: 100 ]

I I I E I [ | . a @ o 0 [ B s

Frequency

min: 0 |
lg: 0

med: 0.5
mean: 1.073
ug: 1.125 Male
max: 8.75
sd: 1.7456

num: 100
Ilnllsaul « w B oo - ° o o .
| 1

0 1 2 3 4 5 5] 7 8 9
Made with NZGrapher Reading time (hours) www.grapher.nz

o
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Spread

Remember that we can add summary
statistics in NZGrapher, and this will
calculate the Minimum, Maximum, UQ and
LQ for us.

We just need to calculate the Range for
each group using the summary statistics
and write a sentence in context
comparing the spread.

ange = Maximum -
Minimum

Spread:
Compare the Range’s

>
>

@
&
=

-

~ |00 ®

®
®
®
5

clee®
*100

®
00
6

2 3 7 8 9 10 11 12 13 14 15

o

® Liz Sneddon
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Example:

Here are graphs from the Wall sit dataset, for our sample of students at Saint
Kentigern College.

mn13% % |
-

- '
o
=
[T]
s

nin
- :
ol &
- o Bofl o 585 of
- i e FP 5 S8 85 85 H ofF
| | | | ||
2 30 140 150 16 170 180 190

110 120 130 40 50
Made with NZGrapher Height (cm) www.grapher.nz

From a visual look at the graph, we can see that the spread of the boy’s heights is
much more than the spread of the girl’s heights, for our sample of year 11 students.

Girls Boys

Range = Maximum — Minimum

=187-116.692

Range = Maximum — Minimum

=180.4 - 135

=454 cm =70.308 cm

In my sample, I notice that the range of heights for Year 11 girls is 45.4 cm and the
boys’ range of heights is 70.308 cm. I can see that the heights of boys are much

more spread out than the girls.
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Exercise:

Write a sentence comparing the spread for the sample of data from the Stickland
dataset (which is a sample of high school students across New Zealand).

1) Comparing the amount of time boys and girls spend watching TV each day.

Stickland Investigation

min: 0 {
lg: 0
med: 0.6254
mean: 1.0386
uq: 1.5

max: B.75
sd: 1.3529
num: 100

Female

OO
COOooooonoD
COO00o0onoD
oo

Qoo

CO00000D

o

oo

BoB g o © 0

Gender

min: 0 i
lg: 0.25
med: 1
mean: 1.81
ug: 3 Male

- E EESBBE ngoo 888 o 8o 5 8 8

sd: 2.13719
T T T T

num: 100
1 I 1
0 1 2 3 4 5 & 7 9
Made with NZGrapher TV time (hours) www.grapher.nz

oo —

Girls Boys

Range = Max - Min Range = Max - Min

For my sample, I notice ...
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2) Comparing students age and whether or not they have Facebook.

" Stickland Investigation
o

304 min:s

204 ug: 12

max: 16
sd:1.7144
num: 105

Frequency
g

Yes

304 i'nin:Er
q: 12
259 med:13
mean: 12.779
ug: 14

max: 17

sd: 2.1297
num: 95

Frequency
g

04
6 7 11 12 17 18
Made with NZGrapher Age (years) www.grapher.nz
No Facebook Yes Facebook
Range = Max - Min Range = Max - Min

For my sample, I notice ...
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3) Comparing how heavy school bags are for girls and boys.

Female

22
20-
18-
16-
14-
12-
10-
8_
6_
A
=
0=

Frequency

Stickland Investigation

10 11 12 13

14 15 16

=
1)
c
@
=
=3
@
i
I 1 H |
12 13 14 15 16
Made with NZGrapher Bagweight (kg) www.grapher.nz
Girls Boys
Range = Max - Min Range = Max - Min

For my sample, I notice ...
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4) Comparing how much time girls and boys spend each day reading.

Stickland Investigation

min: 0 [ {

mean: 1.2725

ug: 1.75 Female
max: 8.75
sd: 1.5481
num: 100 ]

I I I E I [ | l a @ o 0 [ B s

Frequency

min: 0 |
lg: 0

med: 0.5
mean: 1.073
ug: 1.125 Male
max: 8.75
sd: 1.7456

num: 100
Ilnllssul « w B oo - ° o o .
| 1

0 1 2 3 4 5 5] 7 8 9
Made with NZGrapher Reading time (hours) www.grapher.nz

o

Girls Boys

Range = Max - Min Range = Max - Min

For my sample, I notice ...

Page 26



Outliers

An outlier is a data point that is a LONG way away from the rest of the data.

Identify if there are any outliers, then state their numerical value.

® 0
000
000 o
- >
0 1 2 3 456 7 8 9 10
Example:
BE % 288 &

0 5 10 15 20 25 30
NZGrapher Agility lllonois Test (seconds) www.grapher.nz

In this sample, there is one outlier, a student who has an agility test time of about 2
seconds.

Putting it altogether

Centre
Now we need to put all the features p
Outlier

together:

e Shape,
Centre, -/.\hape
Spread,
Outlier(s). 7
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Example:

Write an analysis of the features (shape, centre, spread & outliers) for the Gender
and Heights of students in the Wall sit dataset (Year 11 students at Saint Kentigern

College).

Shape:

In my sample, I notice that the shape of the distribution of the height
of female students is normal as it is roughly symmetric with one peak,
and the shape of the distribution of the height of male students is left
skewed as there is a longer tail on the left-hand side

Gender

110 120
Made with NZGrapher

130 140 1%0 160 170 180 190
Height (cm)

wvengrapher.nz

Centre:

In my sample, I notice that the median height of year 11 girls is 161.7
cm, and the median height of the year 11 boys is 163.1 cm. We can see
that the median height of the boys is a little bit bigger than the girls, by
1.4 cm.

FREE & &
B D55 & S548888 o 8
Iﬁl M
a E 5
8 gofE & § o8
& £ 8B 83 B8 P58 oF
T ; r T ; T . ; T
110 120 130 140 150 160 170 180 190
Height (cm) www.grapher.nz

Made with NZGrapher

Spread:
Girls Boys
Range = Max — Min Range = Max — Min e I e
=180.4-135 =187 -116.692 —— = .
=454 cm =70.308 cm 5088 B8
L85 A58 L F 8
In my sample, I notice that the range of heights for Year 11 girls is ’ ’
45.4 cm and the boys’ range of heights is 70.308 cm. I can see that the :DT
. . M
heights of boys are much more spread out than the girls. 83
& r:%"gfi%f‘g@ &8
1‘10 1‘20 Téﬂ 1"10 1‘50 ‘IéD 1;0 '\éD 150
Made with NZGrapher Height (em) www.grapher.nz
Outliers: —{ [
In my sample, I notice that there are 3 possible outliers, male students . F
who have heights of around 116 and 118cm. N . B8 B oo o
K] B 2 B5558 & S54588 o 8
. M
& r=§4§:§"§\c &
.
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Exercise:

Write an analysis of the features (shape, centre, spread & outliers) for the sample of
data from the Wall sit dataset (Year 11 students at Saint Kentigern College).

1)

Gender

Amount of time girls and boys are able to do a wall sit for.

mim: 3  E—— |
lg: 61
med: B3.5

mean: 97.34
ug: 126.5
max: 270.81
sd: 55.921
num: 96

§ 8 50&0? é@ﬁo&ﬂg gﬁ? & 0 o0 gs 00 P o o

ug: 128.5
max: 320
sd: 63.534
num: 101

o o ﬁaﬁﬁa@s"i’%& Bo o®8 0BSo o & 8

I I I ]
0 150 200 250 300

Made with NZGrapher Wall sit time (seconds)

1
350

www.grapher.nz

Girls Boys

Range = Max - Min Range

Max — Min

Centre:

Spread:

Outliers:
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2)

PE?

Amount of time PE students and non-PE students are able to do a wall sit for.

min: 3 I i
lg: 64
med: 90
mean: 107.29
ug: 135.5 no
max: 320
sd: 67 442
num: 100
gg i g

§ o & 88 8 FoooBS o8 8 o & o
]
1

min: 2
lg: 58
med: 85
mean: 94.461

ug: 124 yes

Y YT RN

I I I ] 1
150 200 250 300 350

Made with NZGrapher Wall sit time (seconds) www.grapher.nz

No PE Yes PE

Range = Max - Min Range = Max - Min

Centre:

Spread:

Outliers:
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Conclusion

There are two things you need to do in your conclusion:

1) Answer the investigation problem and make an inference,

2) Reflect on the data collection process,

Answer the investigation problem

Remember back in the beginning in the
Problem section, we wrote an
investigation question about the
POPULAITON.

Then in the Plan, Data and Analysis
sections we investigated our SAMPLE.

Now in the Conclusion section we want
to make an Inference (suggestion)
about the population based on what
we found in the sample.
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Making the call

A key idea to drawing a conclusion, is to see if LOTS of one group and bigger or
smaller than LOTS of another group.

Can make the call

ALL of this group is
smaller than the other ﬂ
group

ALL of this group is

bigger than the other
group

-

0 1 2 3 45 6 7 8 9 10 11 12 13 14 15

@ Liz Sneddon

The data in the two groups don’t overlap AT
ALL.

Can make the call

LOTS of this group is
smaller than the other %
group

LOTS of this group is

bigger than the other
group

LS

0 1 2 3 45 6 7 8 9 10 11 12 13 14 15

@ Liz sneddon

The data in the two groups overlap A LITTLE.

Can’t make the call

A few in

this group %
are

smaller A few in

thi
than the lsagzoup
other group

bigger
than the
other group

S

0123456789101112131415:

@ Liz Sneddon

The data in the two groups overlap A LOT.

-€

Can’t make the call
NO ONne in either

ﬂ group is bigger

or smaller

group

than the other
0 1 2 3 45 6 7 8 9 10 11 12 13 14 15

© Liz Sneddon

The data in the two groups overlap
COMPLETLY.
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Exercise:

Let’s explore this to develop a rule:

Each section of the graph
contains 25% of the data

25%

257%

O
>

Minimmum
LQ
Median
Maximum

o
=k
=)

® Liz

w
3

e (o]

1) What percentage of the data lies above the Lower Quartile?

2) What percentage of the data lies above the median?

3) What percentage of the data lies below the Upper Quartile?
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For the box plot below, shade in the data above the Lower Quartile. What

4)
percentage have you shaded in?

Percentage above the LQ =

For the box plot below, shade in the data below the Median. What percentage

5)
have you shaded in?

Percentage below the median =

6) Now let’s combine both of these.
For the group A, shade in the data above the Lower quartile.

For the group B, shade in the data below the median.

Do you notice that 75% of the data in the Group A is bigger than 50% of the data in
the Group B? This is the evidence we are looking for. We want to know that a LOT of

the data in one group is higher, not just a few values.

This is called the 34 - V2 rule or the 75% - 50% rule.
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Rules

The shading idea that we explored above can be simplified to the following rules that
embodies these ideas in a method that is easy to use.

Rule 1:

If there is no overlap of the boxes, then the Group A
tends to be bigger than Group B, for the population.

Rule 2:

If the median for one of the samples lies outside the
box for the other sample, then Group A tends to be
bigger than Group B, for the population.

Group A

Group B
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Example:

Can we make the call to say that the heights of boys tend to be taller than girls for
ALL year 11 students at Saint Kentigern College?

Check the median of the girls.
Does it lie inside or outside the
box of boys’ heights?

Gt

'
4! 1%
Made with MZGraphes Height {cm} wew. graphes nz

Then check for the median of the
boys. Does it lie inside or outside
the box of girls’ heights?

Gender

Kade with NZEmphaer Hesight (cmi) W, Qrapher. nz

Making the call:

I can’t make the call, because the median of boys’ height lies inside the box of the
girls, and the median of the girls’ height lies inside the box of the boys.

Answering the investigation question:

Therefore, I can’t make the call that boys tend to be taller than girls, for ALL year 11
students at Saint Kentigern College.
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Exercise:

Can you make the call for the sample data below, that back in the population, one
group tends to be larger or smaller than the other? Decide if you can make the call
or not and answer the investigation question.

1) Problem:

I wonder if the weight of Forwards tends to be heavier than Backs, for ALL top
rugby players in NZ.
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Forward
70 80 90 100 110 120 130 140
Made with NZGrapher Weight (kg) www.mathsnz.com
Does one or both medians lie outside the other box? Yes / No
Can you make the call? Yes / No

Answering the investigation question:

I can / can’t make the call that the weight of Forwards tends to be heavier
than Backs, for ALL top rugby players in NZ.
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2) Problem:

I wonder if the amount of time that girls tend to spend watching TV each day is
more than boys, for ALL high school students in NZ.

min: 0
lg: 0
med: 0.6253

mean: 1.03
ug: 1.5
max: 8.75

Female

1A R o

min: 0 |
lg: 0.25
med: 1
mean: 1.81

ug: 3 Male
max: 8.75
sd: 2.1319
num: 100

sd: 1.3529
num: 100

OO

Gender
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Made with NZGrapher TV time (hours) www.grapher.nz

Does one or both medians lie outside the other box? Yes / No

Can you make the call? Yes / No

Answering the investigation question:
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3) Problem:

I wonder if the amount of time that girls tend to spend Reading each day is
more than boys, for ALL high school students in NZ.

min: 0 {
lg: 0.25 i
med: 0.75

mean: 1.27

ug: 1.75 Female

i || T T T |

sd: 1.5481
num: 100

Gender

max: B.75 &
sd: 1.7456 &
num: 100 &
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Made with NZGrapher Reading time (hours) www.grapher.nz

Does one or both medians lie outside the other box? Yes / No

Can you make the call? Yes / No

Answering the investigation question:
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4) Problem:

I wonder if the weight of school bags for boys tends to be heavier than girls, for
ALL high school students in NZ.

mim: 0 | |
lg: 2

med: 3

mean: 3.6063

Female

- &é’iﬁgégiﬁﬁoao o8 8 8 oo 00

min: 0 | Sm— |
lg:1.35

med: 2.3
mean: 3.2376
ug: 4.7 Male
max: 14.2
sd: 2.5777
num: 93 ? E

é%) éﬁ s (5] % é) g (IDSOOO o0 o [»

I I I I

10 12 14 16
Made with NZGrapher Bagweight (kg) www.grapher.nz

Gender

Does one or both medians lie outside the other box? Yes / No

Can you make the call? Yes / No

Answering the investigation question:
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5) Problem:

I wonder if the age of students who have Facebook tends to be older than the
age of students who don’t have Facebook, for ALL high school students in

NZ.

min: & I
lg: 9

med: 10
mean: 10657
ug: 12

max: 16

sd: 1.7144
num: 105

Facebook

No

min: &
lg: 12
med: 13
mean: 12.779
ug: 14

max: 17

sd: 2.1297
num: 95

8

Lo

g 8

6
Made with NZGrapher

10 1 ‘II2 13
Age (years)

14 15 16 17
www.grapher.nz

Can you make the call?

Does one or both medians lie outside the other box?

Answering the investigation question:

Yes / No

Yes / No
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6) Problem:

I wonder if the age of students who have Snapchat tends to be older than the
age of students who don’t have Snapchat, for ALL high school students in
NZ.

min: & I |
lg- 9

med: 10 :
mean: 10.79 H

ug: 12 : No
max: 16 |

sd: 2.0787

SRR I A AR

min: & ;
lg: 12

med: 13 H
mean: 12.632 d

ug: 14 : Yes
max: 17 =

sd: 1.8965

o . . B E : é : ] :

I
6 7 8 9 10 1 12 13 14 15 16 17
Made with NZGrapher Age (years) www.grapher.nz

Snapchat

Does one or both medians lie outside the other box? Yes / No

Can you make the call? Yes / No

Answering the investigation question:
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7) Problem:

I wonder if the age of students who have a Cellphone tends to be older than the
age of students who don’t have Cellphone, for ALL high school students in

NZ.

min: &

q: 9
med: 10
mean: 10.292
ug: 12

max: 14

stLig?J g
2] o B E g E

Cellphone

min: & ;

lg: 11

No

med: 13
mean: 12.438
ug: 14

max: 17

sd: 2.0573
num: 128 E
o | E E

Yes

: B

I
6 7 8 9 10 1 12 13
Made with NZGrapher Age (years)

14 15

16 17

www.grapher.nz

Does one or both medians lie outside the other box?

Can you make the call?

Answering the investigation question:

Yes / No

Yes / No
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