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STATISTICAL
INVESTIGATION CYCLE

COMMUNICATE

(?

g

What do we

want to find out?

I

Use evidence
and context.

Find mode,
range and shape.

J

Which data
will answer it?

]

Gather fair,
relevant data.

J

&y

N 4 rocscr IO

Choose a

clear display.

||I )
\_

A
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KNOW YOUR DAIA

The type of variable guides the display.

Names or groups with no order
5]

Example: favourite fr .. .

) &

ORDINAL

Categories with an orde

Example travel time

@ ASK: What does each value represent?

Sukindi
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TRUST THE GRAPH?

Before you believe a statistical claim, check:

METHOD k

Q Who was asked?

Q How many?
Q Was the ion fa

scale even?
Are labels clear?
Is anything missing? 9

J
)

I p—
4

CONCLUSION i
/ Does the claim match the data? |
£ Are limits stated?

£ Is another explanation possible?

Strong conclusions
use evidence

and context.
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QUESTION TO DATA

Name: Date:

A. IDENTIFY THE VARIABLE ‘

Circle: nominal, ordinal, discrete or continuous.

1. Favourite lunch choice nominal ordinal discrete  continuous

2. Number of books read nominal ordinal  discrete  continuous

3. Satisfaction: poor, fair, good or excellent nominal  ordinal

4. Travel time in minutes nominal

\

B. REFINE THE QUESTION

Write one specific statistical question for each §bic.

5. School travel:

. Reading habits:

_ VA
~HOO0S A M. THOD

domly sample students across Year 6.
C Ask one friend.

Best choice: Why?

8. Which lunch option is most popular in Year 6?
Variable: Population:

Fair collection method:




QUESTION TO DATA

Name: ANSWERS Date:

T ——
A. IDENTIFY THE VARIABLE

Circle: nominal, ordinal, discrete or continuous.

3. Satisfaction: poor, fair, good or excellent ~ nominal disc

4. Travel time in minutes nominal  orgd

"

1. Favourite lunch choice ordinal  discrete  continuous
2. Number of books read nominal  ordinal cantinuous

B. REFINE THE QUESTION

Write one specific statistical question for each @bic.

5. School travel: How many min studeN@ spend travelling to school?

utes do Year 6 students read on a typical school night?

domly sample students across Year 6.
C Ask one friend.

Best choice: B Why? _A random sample across Year 6 is more

representative and reduces bias.

8. Which lunch option is most popular in Year 6?
Variable: _lunch choice (nominal)  Population: __ all Year 6 students

Fair collection method: Survey all Year 6 students, or a random sample across Year 6.




MODE, RANGE AND SHAPE

( PAGE 1- CALCULATE )

Name: Date:

Show your calculations beside each question.

DATA SET A - DAILY STEPS (thousands)

4. Where do most values cluster?

6,8,8,9,10,11,13
1. Mode: _______
2. Minimum: _____ Maximum: ___
3. Range: @

DA B-W TLE REFILLS

y2,2,3,3,8

COMPARE

9. Compare the two ranges. What do you notice?
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MODE, RANGE AND SHAPE

( PAGE 1- CALCULATE )
Name: ANSWERS Date:

Show your calculations beside each question.

DATA SET A - DAILY STEPS (thousands)

6,8,8,9,10,11,13

1. Mode: __ 8

2. Minimum: __6 Maximum: _13_

3. Range: 7

4. Where do most values cluster?

Most values cluster from 8 to 11.

It increases the range from 2 (without 8) to 7.

COMPARE

9. Compare the two ranges. What do you notice?

Both data sets have a range of 7, but Data Set B has an unusual value.
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MODE, RANGE AND SHAPE  (Prce2:

INTERPRET ]

Name: Date:

7

DATA SET C - TRAVEL TIMES (minutes)
9,10, 10,11,12, 18, 30

1. Where do the values cluster?

2. Describe the gap in the data.

3. Which value may be an outlier?

4. Write a cautious conclusion about these travel fames.

TD

QUIZ SCORES

; 16,17, 18, 19, 20
: 10, 14, 16,17, 18, 22, 25
The middle value of both sets is 17.

of ClassA: _ RangeofClassB: __

6. Whigclass has more spread?

7. How can equal middle values hide a difference?

8. Write one comparison using the middle value and range.
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MODE, RANGE AND SHAPE  ( pact 2- rereser

Name: ANSWERS Date:

7

DATA SET C - TRAVEL TIMES (minutes)
9,10, 10511, 12; 1.8, 30

1. Where do the values cluster?
9 to 13 minutes.

2. Describe the gap in the data.
There are no values from 14 to 29.

3. Which value may be an outlier? __30

4. Write a cautious conclusion about these travel fanes.

Most travel times are 9-13 minutes; 30 uteSgs un la ould be checked.

- QUIZ SCORES

, 16, 17, 18, 19, 20
: 10, 14, 16,17, 18, 22,25
The middle value of both sets is 17.

of Class A: _6__ Range of Class B: _L
6. Whi&class has more spread? _Class B

7. How can equal middle values hide a difference?

The same middle value can occur with very different spreads.

8. Write one comparison using the middle value and range.

Both have middle value 17, but Class B has greater range (15 vs 6), so its scores vary more.
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COMPARING DISTRIBUTIONS

PAGE 1 - READING TIME

Name: Date:
( : ; R
Minutes read on one school night
Class W: 10, 15, 15, 20, 20, 20, 25, 30, 30
&
® )
® @ ® @
i } ; 1 + =
0 5 10 15 20 25
Minutes
Class Z: 5, 10, 15, 20, 25, 30, 35, 40, 45
® @ ® @
i ! ! !
5 10 15
e offach se®™s 20.
N J
1. Mode of Class Mgade of Class Z:
2. Range of Class Z:

consistent? Use evidence.

4. The middle values are equal. How are the distributions different?

5. Write one supported comparison conclusion.
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COMPARING DISTRIBUTIONS PAG - READNG

Name: ANSWERS Date:

~ 3
Minutes read on one school night

Class W: 10, 15, 15, 20, 20, 20, 25, 30, 30

@
® ® o
l 1 1
T T T

N
N1 o000

®
®
30

0 5 10 15 25

Minutes

Class Z: 5, 10, 15, 20, 25, 30, 35, 40, 45

@® ® ®
1 1
T 1

S )

10 15 20
Minut

20.

e of@ach se

1. Mode of Class Made of Class Z: N0 mode

Range of Class Z: 40

consistent? Use evidence.

* W: its range is 20 rather than 40,and its values cluster from 15 to 30.

4. The middle values are equal. How are the distributions different?

Both middle values are 20, but Class W clusters near 20 while Class Z
spreads from 5 to 45.

5. Write one supported comparison conclusion.

Both classes centre on 20, but Class W is more consistent because
its range is smaller.

NNNNNNNN



COMPARING DISTRIBUTIONS

PAGE 2 - TRAVEL TO SCHOOL

Name: Date:
( )
Travel time in minutes
Cycle ;
.
| e o o000 o
5 10 15
Bus §
e o o
5 10 15

Cycle: 8, 10, 12, 12, 13, 14,1
Bus: 10; 12, 15; 18,

4

. Mode of C

R ange of Bus:

thod 1 the higher typical time? Use evidence.

. Which method is more variable? Use evidence.

. A principal says, “Travel time is about the same for both methods.”

Is this claim supported? Explain and state one limitation.
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COMPARING DISTRIBUTIONS

PAGE 2 - TRAVEL TO SCHOOL

Name: _ ANSWERS Date:
( h
Travel time in minutes
Cycle
s
5
Bus ;
5
Cycle: 8, 10, 12, 12, 13, 14
Bus: 10. 12, 15, 18,
y,

1. Mode of C
2. R

3. thod I the higher typical time? Use evidence.

BOR its mode is 18 rather than 12, and its values are generally higher.

4. Which method is more variable? Use evidence.

Bus; its range is 20 compared with 10 for Cycle.

5. A principal says, “Travel time is about the same for both methods.”
Is this claim supported? Explain and state one limitation.

No. Bus times are generally higher and more variable. Limitation:

only eight students were recorded in each group.
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MEDIA CLAIMS UNDER THE MICROSCOPE

PAGE 1 - DISPLAY CHECK

Name: Date:

S tudents choose FastFueI 4

Weekly sales

86

84

82

80

78

4. |s the advertisement’s claim supported? Use evidence.

5. Suggest one fairer way to display the data.

Sukindi
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MEDIA CLAIMS UNDER THE MICROSCOPE

PAGE 1 - DISPLAY CHECK
Name: MRS Date:

S tudents choose FastFueI /

Weekly sales

86

84

82

80

78

the axi¥make the difference look larger?

It s ts at 78, so a difference of 4 fills half the chart height.

4. Is the advertisement’s claim supported? Use evidence.

No. 84 is only 4 more than 80, or 5% more—not almost twice.

5. Suggest one fairer way to display the data.
Use a vertical axis starting at 0 with equal intervals.

Sukindi
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MEDIA CLAIMS UND(ER THE MICROSCOPE

('PAGE 2 - METHOD AND CONCLUSION )

Name: Date:

[ N

STREAMLINE NEWS

2. Who actually formed th¥gam

glLIrces omvlas.

percentage selected yes? Can this result represent all students?

5. Rewrite the conclusion so it matches the evidence.

6. Plan a stronger follow-up investigation.
Population:

Sample:

Neutral question and method:

wwwwwwww



MEDIA CLAIMS UNDCER THE MICROSCOPE

('PAGE 2 - METHOD AND CONCLUSION )
Name: ANSWERS Date:

- )

STREAMLINE NEWS

5. Rewrite the conclusion so it matches the evidence.

Among 90 forum respondents, 90% selected a later start; this cannot represent all students.

6. Plan a stronger follow-up investigation.
Population: _All students at the school.

Sample: _A random or stratified sample across year levels.

Neutral question and method: _Ask "Which school start time do you prefer?”
in an anonymous school-wide survey.
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STATISTICAL INVESTIGATION PLANNER

(' PAGE 1 - QUESTION AND PLAN )

Name: Date:

1. Topic or problem:

2. Draft statistical question:

Check: Does it expect variation? Is it specific? Can data be collectedysafely?

3. Refined statistical question:

B PEOPLE AND DATA

4. Population:

5. Sample and why it is fairg

N2

6. Variables

TYPE UNIT OR CATEGORIES

7. Collection method:

8. How will you reduce bias and keep collection consistent?

.

D. ETHICS CHECK

Participation is voluntary. Keep responses private. Ask neutral questions.

.

Sukindi
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STATISTICAL INVESTIGATION PLANNER

( PAGE 1 - QUESTION AND PLAN )
Name: ANSWERS Date:

1. Topic or problem: Year 6 travel time to school.

2. Draft statistical question: How long do Year 6 students take to travel to sch

Check: Does it expect variation? Is it specific? Can data be collect

3. Refined statistical question: How do travel times di etween

motor travel for Year 6 students?

N

B. PEOPLE AND DATA

4. Population: _All Year 6 students

5. Sample and why it is f3i ample from every Year 6 class;

it includes varied trav

UNIT OR CATEGORIES
continuous minutes
nominal active or motor

7. Collection method: Anonymous survey using the same question about a typical school day.

8. How will you reduce bias and keep collection consistent?

Sample across classes, use neutral wording and use one agreed definition of a typical day.

.
D. ETHICS CHECK

Participation is voluntary. Keep responses private. Ask neutral questions.

7

J
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STATISTICAL INVESTIGATION PLANNER

PAGE 2 - ANALYSE AND COMMUNICATE

Name: Date:

7

Use your collected data.

.

A. REPRESENT
1. Chosen display:

2. Why does it suit the variables and comparison?

\

[ B. ANALYSE

3. Record useful evidence.

Mode or typical value:

Range or variation:

Shape, clusters, gaps or o

\

s

C. INTERP
4, Claim:

\“

. B ation or uncertainty:

[ D. COMMUNICATE

7. Audience and format:

8. Final conclusion:

| FINAL CHECK

My conclusion answers the question, uses evidence and stays within the data.

J
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STATISTICAL INVESTIGATION PLANNER

Name: AN SWERS Date:

{ Y

Use your collected data.

\

A. REPRESENT |
1. Chosen display: Comparative dot plots.

2. Why does it suit the variables and comparison?

They show two numerical distributions on the same scale.

\

" B. ANALYSE |

3. Record useful evidence.
Mode or typical value: _Active 12 min; m

D. COMMUNICATE |
7. Audience and format: Year 6 families; a one-page report
with comparative dot plots.

8. Final conclusion: In this sample, active travel times were generally
shorter and less variable, but results may differ on other days.

FINAL CHECK |

My conclusion answers the question, uses evidence and stays within the data.

Sukindi
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COMMUNITY RECREATION SURVEY
ASSESSMENT - PAGE 1 - DATA AND SUMMARIES

Name: Date:

A local council recorded weekly active minutes for two after-school programs.
Riverside: 45, 50, 55, 60, 60, 60, 65, 70, 75, 80
Hillview: 30, 45, 50, 55, 60, 60, 65, 70, 75, 110

ACTIVE MINUTES RIVERSIDE FREQUENCY HILLVIEW FREQUENCY

30 0

45 1

50 1

55 1

60

65

70

75 1
80 0
11 1

variable is it?

de of Riverside: Mode of Hillview:
ge of Riverside: Range of Hillview:
4. Which value may be an outlier?

5. Describe one cluster or shape feature in each distribution.

Riverside:

Hillview:

NNNNNNNN



COMMUNITY RECREATION SURVEY

ASSESSMENT - PAGE 1 - DATA AND SUMMARIES
Name: ANSWERS Date:

A local council recorded weekly active minutes for two after-school programs.
Riverside: 45, 50, 55, 60, 60, 60, 65, 70, 75, 80
Hillview: 30, 45, 50, 55, 60, 60, 65, 70, 75, 110

ACTIVE MINUTES RIVERSIDE FREQUENCY HILLVIEW FREQUENCY

30 0

45 1

50 1

55 1

60

65

70

75 1
80 0
11 1

? weekly active minutes

f variable is it?  continuous

de of Riverside: ___ 60 Mode of Hillview: __ 60
ge of Riverside: _ 35 Range of Hillview: _ 80
4. Which value may be an outlier? __110

5. Describe one cluster or shape feature in each distribution.

Riverside: Values cluster from 45 to 80, with three values at 60.

Hillview: Most values cluster from 45 to 75, with a large gap to 110.

NNNNNNNN



COMMUNITY RECREATION SURVEY

> ASSESSMENT ¢ PAGE 2 < COMPARE AND RECOMMEND (

Name: Date:

EVIDENCE FROM PAGE 1

Riverside: mode 60, range 35

Hillview: mode 60, range 80
. D

6. Which program has more consistent activity times? Use evidence

7. How does Hillview’s value of 110 affect the compa ?

Q

ms ar [[\kctive because both modes are 60.”

8. A councillor says, “The
Evaluate this statem

n participation. Which program should it investigate first,

10. State one limitation of the original investigation.

11. Write a three-sentence recommendation for the council.
Use a claim, numerical evidence and a limitation.

NNNNNNNN



COMMUNITY RECREATION SURVEY

7 ASSESSMENT « PAGE 2 - COMPARE AND RECOMMEND ?
Name:  ANSWERS Date:

[ EVIDENCE FROM PAGE 1 )

Riverside: mode 60, range 35

Hillview: mode 60, range 80
9 y

6. Which program has more consistent activity times? Use evidence.
Riverside; its range is 35 rather than 80, and it has no distant high va

7. How does Hillview’s value of 110 affect the compa

It raises Hillview’s maximum to 110 and itgganSg@to 8 thout 1 he range is 45.

8. A councillor says, “The p ctive because both modes are 60.”
Evaluate this statem

Not fully. Equal

brding was consistent.

10. State one limitation of the original investigation.
Only ten students per program were recorded, and the sampling method is not stated.

11. Write a three-sentence recommendation for the council.
Use a claim, numerical evidence and a limitation.
Riverside is more consistent: range 35 compared with Hillview’s 80.

Check Hillview’s unequal participation and the 110-minute value.
Collect a larger representative sample before acting.

NNNNNNNN



COMMUNITY RECREATION SURVEY

ASSESSMENT - PAGE 3 - CLAIMS AND FOLLOW-UP

Name: Date:

v RIVERSIDE COMMUNITY PAGE

Py 8 in 10 families prefer Riverside!

Poll: 10 followers of the Riverside program page.

8 selected Riverside; 2 selected Hillview.
12. What percentage selected Riverside?
13. Which population does the headline segg tS@lescrigh?
14. Who actually formed the s Q

15. Identify two probleni method.

i

e supported? Explain.

17. R

rite the conclusion so it matches the evidence.

18. Plan a stronger follow-up investigation.
Statistical question:

Population and sample:

Collection method:

How findings will be communicated:




COMMUNITY RECREATION SURVEY

ASSESSMENT - PAGE 3 - CLAIMS AND FOLLOW-UP
Name: ANSWERS Date:

RIVERSIDE COMMUNITY PAGE
." =

Yy 8 in 10 families prefer Riverside!

Poll: 10 followers of the Riverside program page.
8 selected Riverside; 2 selected Hillview.
12. What percentage selected Riverside? _80% _

13. Which population does the headline sega tS@lescrigl?
All families in the community.

14. Who actually formed the sggp®

Ten followers of t iverside pN 0 responded.

il

15. Identify two problen@withgfe method.
oluntaadfespilie bidA the sofPe favours Riverside; the sample is ve ma

LN
’ S cade supported? Explain.
Ng@PEight of ¥ n people from a biase ample cannot represent all famili

17. ReWrite the conclusion so it matches the evidence.

i ide.

18. Plan a stronger follow-up investigation.
Statistical question: Which program do community families prefer, and why?

Population and sample: Al eligible families: a random sample across neighbourhoods
Collection method: Use the same neutral anonymous survey for all sampled families.

How findings will be communicated: Report counts, percentages, method and limitations.
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- Interpret and compare distributions
- Critique the method, display and con
claim.

- Plan a fair investigati
- Success question;
not support?

t does the d

o[
INC

on

0 € 04 ape.
tistical

e evidehce in context.

port—and what does it
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The Statistical Investig

S AN
\

{Tion,CyCig

S
N\

oeclSorioti.gw
othC 0 ethics.
yNnd choose a

o
bles!
nt do

- QUESTION — pose or refine a questio
- PLAN — define population, saomple, vo
« COLLECT + REPRESENT —

useful display.
« ANALYSE + INTER

outliers.
- COMMUN.E N, evidence and limitations.

aonge, shape, gaps and
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*- -, 2 W \
What Kind of Dg#a? ‘

ha
0ICtIC

vel nadnod.

ng.

- NOMINAL — named groups with no ofer, ¢
- ORDINAL — ordered categories, such @& o sa

« DISCRE h as O@mks read.
- CONTIN travel Time.
- The vari y and analysis.
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*- O Y\ \
Primary or Seconpgar ‘

he %
dato

lestiQ
B Or

- Primary data is collected firsthand f
- Secondary data already exists: repor
research.
- Choose a source that f4 e, t@me and dvailable access.

- Always check wh ected it, whert ond for which population.

ren
1SES,




S

*- -, S W\ \
Pose a Useful QugSTtior ‘

- Broad topic: school travel.

- Statistical question: ‘How do travel ti
ond motor travel for Year
- Expect variation; avol Imp swer.
- Naome the populoid®, variable, comS@®n and conditions.

- Use neutral word S hot push™a preferred response.

diffSmbet pctive trovel
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*- D S WA\ ‘
Plan Fair Data Coll#Ctiox ‘

OISO 2 = thg

- Population = everyone the question |
measured.

- Include o representative s
- Ask the same neutral
definitions.

- Protect privacy,
conditions
- Alarg

lasseS@ relevant groups.
e same units and
pation voluntary and record

election matters too.
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Choose a Helpful Qsplc ‘

Oh.
loy Nt she@@¥istribution.
obels @d units.

alwa eW axes and settings.
S the questio r to answer.

- Categorical data: frequency table or
- Numerical data: dot plot or another d

- The best display




ap

o Of .o
all distribution.

eolsy
ond G

have ranges 35 and 80.
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Variation and Ouiier ‘

- Variation is expected in statistical da
- An outlier is a value far from the rest
- Check data entry, units, ¢ '
- Report how the value
- Never delete an u

t oURN Ot IGEPON error.
plouS@le explanation.
or conclusion.

ence.

al value with
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Compare Two Distrigutic 1

- Compare the same variable in the sa Fome

scale.
- Typical value: mode or ano ful ce
- Spread: range and h ster

- Evidence sentenc re on 20, b0t Class W is more
consistent s ' ler.’
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From Evidence to Cgficlu ‘o

- CLAIM — answer the statistical questl
- EVIDENCE — cite exact values, frequen
« CONTEXT — name the gro
- LIMIT — state uncertay
- Prefer ‘In this so

S, M, Ia oI shape.
d coNnCRERONS.

r another explanation.
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Statistics In the MEig, N

- Statistical arguments appear in heao gcial
pOosSts.

- Ask what the source wants

lvertNiRg ong

to belN\Se or do.
misleading way.
Ine claim.

S




- Does the sample represent the cloimdmpog

- Who is missing fr

W
ponse

0itiof
> the

>cted?
oote bios?

edures consistent?




Inter

eq

differénhces?
he impression?
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Trust the Conclusfon? ‘

- Does the claim match the data—or g
e |s the conclusion limited to the correc
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Guided Claim CriadlGue \

S

- CLAIM: ‘8 in 10 families prefer Riversi
- EVIDENCE: 10 followers answered; 8 se@cted Nersic
- METHOD: a tiny voluntar RiverS@e page is biased.
- DISPLAY: 8 n101is nu ot@or respondents.

« REWRITE: ‘Amon esponded, 8 selected
Riverside.’
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Your Mini-Investig@tior ‘

N\

S VORtion,
nd

- Pose a specific statistical question th
- Define population, fair sample, variab
method.

- Choose a comparativ
- Communicate a ¢
limitation.

- Use the plg

, unl 10N

se mode, range and shape.
ence, context and o
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Question | - Variablg”Typges \

Which variable is continuous?
A. Favourite sport

B. Number of siblings
C. Satisfaction ratin

D. Travel time In tes
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Answer |

S

S

N\

Je, SO It IS

D — Travel time in minutes.
Time i1s measured and can take any
continuous.

ue 2N O
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Question 2 - Primary ogflSecc ‘\

True or false?
Using last year’s council report for o
data because you read | If.

W INWERtIgC S primary




h O

False.
The council collected the data for an
secondary data for your Jngi
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Question 3 - Statisticguestic \

gectSmoriotaPr

Rewrite this as a statistical question@aat &
‘Did you walk to school today?




Example: ‘How long does it take Yeo @ stB@ents
school to complete their journey?

It names o group and vog

O WG O

cts difrent values.







C — Random students from every Y
This spreads selection across the tar
selection bias.

olife)

J reduces
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Question 5 - Mode aali Rc ‘

For the data 6, 8, 8, 9, 11, calculate:
- the mode
- the range
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h O

Answer 5

S

Mode = 8, because 8 occurs most of
Ronge =11 - 6 =5.
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Question 6 - Compare RiSTributic

X AN

N\

Set A: 17, 19, 20, 20, 21, 23
Set B: 10, 15, 20, 20, 25, 30
Which statement is supp

\
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Answer 6

S

B — Set Ais less variable.
Both modes are 20. Set A has range

hile\@Rt B | ange 20.
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Question 7 - Outli€rs ‘

True or false?
An outlier should always be deleted
distribution.

ore S@ilys

4




False.
Check entry, units and context first. A@alid €
In the analysis and may gf

SUC

e belongs




S

*- - Y\ ‘
Question 8 - Misleadisk Gr

A bar graph shows 84% and 80%, b
18%.
How could this scale affect

ot




The truncated axis visually exagger

point difference.
Show the full scale or cleqr
comparison.

Oou

scale

orceigite-

ofore maoking the
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Question 9 . Medig/laine ‘

A page says, ‘9 in 10 teens are night Bwvis\Gtter S@of 9C
respond yes.

Which conclusion is most,r
A. All teens are night
B. Exactly 90% o

C. Among these 9

Oowers




C — Among these 90 page followers,
It reports the actual sample and doe
respondents.

oral

ygeyond the
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Question 10 - Responsib

S

o W\
o I

ould

Name three features a responsible SEtist SO

Include.

CO




Evidence: exact values, frequencies,
Context: the correct sample or popul

Limitation: uncertainty, b}

or at

shoel

ther explanation.
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