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Learning Intention

• Interpret and compare distributions using mode, range and shape.
• Critique the method, display and conclusion behind a statistical 
claim.
• Plan a fair investigation and communicate evidence in context.
• Success question: What does the data support—and what does it 
not support?
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The Statistical Investigation Cycle

• QUESTION — pose or refine a question that expects variation.
• PLAN — define population, sample, variables, method and ethics.
• COLLECT + REPRESENT — gather consistent data and choose a 
useful display.
• ANALYSE + INTERPRET — compare mode, range, shape, gaps and 
outliers.
• COMMUNICATE — state a conclusion, evidence and limitations.
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What Kind of Data?

• NOMINAL — named groups with no order, such as travel method.
• ORDINAL — ordered categories, such as a satisfaction rating.
• DISCRETE — counted whole numbers, such as books read.
• CONTINUOUS — measured values, such as travel time.
• The variable type guides collection, display and analysis.

PREVIEW



Primary or Secondary?

• Primary data is collected firsthand for the current question.
• Secondary data already exists: reports, databases, news or 
research.
• Choose a source that fits the purpose, time and available access.
• Always check who collected it, when, how and for which population.
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Pose a Useful Question

• Broad topic: school travel.
• Statistical question: ‘How do travel times differ between active travel 
and motor travel for Year 6 students?’
• Expect variation; avoid a simple yes/no answer.
• Name the population, variable, comparison and conditions.
• Use neutral wording that does not push a preferred response.
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Plan Fair Data Collection

• Population = everyone the question is about; sample = those 
measured.
• Include a representative spread across classes or relevant groups.
• Ask the same neutral question and use the same units and 
definitions.
• Protect privacy, make participation voluntary and record 
conditions.
• A larger sample helps—but fair selection matters too.
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Choose a Helpful Display

• Categorical data: frequency table or bar graph.
• Numerical data: dot plot or another display that shows distribution.
• Comparisons need a shared scale, clear labels and units.
• Digital tools can help, but always inspect axes and settings.
• The best display makes the question easier to answer.
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Mode, Range and Shape

• MODE — the most frequent value or category.
• RANGE — maximum minus minimum; a measure of spread.
• SHAPE — clusters, gaps, symmetry, skew and overall distribution.
• No single feature tells the whole story.
• Example: two sets can share mode 60 but have ranges 35 and 80.
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Variation and Outliers

• Variation is expected in statistical data.
• An outlier is a value far from the rest—not automatically an error.
• Check data entry, units, conditions and a plausible explanation.
• Report how the value changes the range or conclusion.
• Never delete an unusual value without evidence.
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Compare Two Distributions

• Compare the same variable in the same context and on the same 
scale.
• Typical value: mode or another meaningful centre.
• Spread: range and how tightly values cluster.
• Shape: gaps, clusters and outliers.
• Evidence sentence: ‘Both centre on 20, but Class W is more 
consistent because its range is smaller.’
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From Evidence to Conclusion

• CLAIM — answer the statistical question.
• EVIDENCE — cite exact values, frequencies, mode, range or shape.
• CONTEXT — name the group, variable and conditions.
• LIMIT — state uncertainty, sample limits or another explanation.
• Prefer ‘In this sample…’ to ‘The data proves…’.
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Statistics in the Media

• Statistical arguments appear in headlines, advertising and social 
posts.
• Ask what the source wants the audience to believe or do.
• Accurate numbers can still be framed in a misleading way.
• Separate the raw evidence from the headline claim.
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Trust the Method?

• Does the sample represent the claimed population?
• How many people were included, and how were they selected?
• Could question wording or voluntary response create bias?
• Were conditions, units and collection procedures consistent?
• Who is missing from the sample?
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Trust the Display?

• Does the axis start at a sensible point and use equal intervals?
• Are the title, labels, units and categories clear?
• Are groups or time periods omitted?
• Do 3D effects, area or pictures exaggerate differences?
• Would a different honest display change the impression?
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Trust the Conclusion?

• Does the claim match the data—or go further than the evidence?
• Is the conclusion limited to the correct population and context?
• Does it confuse association with cause?
• Are uncertainty and limitations acknowledged?
• Could another explanation also fit?
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Guided Claim Critique

• CLAIM: ‘8 in 10 families prefer Riverside!’
• EVIDENCE: 10 followers answered; 8 selected Riverside.
• METHOD: a tiny voluntary sample from a Riverside page is biased.
• DISPLAY: 8 in 10 is numerically accurate for respondents.
• REWRITE: ‘Among 10 page followers who responded, 8 selected 
Riverside.’
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Your Mini-Investigation

• Pose a specific statistical question that expects variation.
• Define population, fair sample, variables, units and collection 
method.
• Choose a comparative display and analyse mode, range and shape.
• Communicate a claim with numerical evidence, context and a 
limitation.
• Use the planner to keep each decision visible.
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Well Done!
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Investigating and Interpreting 
Data Quiz
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Question 1 · Variable Types

Which variable is continuous?
A. Favourite sport
B. Number of siblings
C. Satisfaction rating
D. Travel time in minutes
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Answer 1

D — Travel time in minutes.
Time is measured and can take any value within a range, so it is 
continuous.
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Question 2 · Primary or Secondary

True or false?
Using last year’s council report for a new investigation is primary 
data because you read it yourself.
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Answer 2

False.
The council collected the data for another purpose, so it is 
secondary data for your investigation.
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Question 3 · Statistical Question

Rewrite this as a statistical question that expects variation:
‘Did you walk to school today?’
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Answer 3

Example: ‘How long does it take Year 6 students who walk to 
school to complete their journey?’
It names a group and variable and expects different values.
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Question 4 · Fair Sample

Which sample best represents all Year 6 students?
A. The first 20 students at football training
B. 5 volunteers from one class
C. Random students from every Year 6 class
D. Students who follow the school sports page
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Answer 4

C — Random students from every Year 6 class.
This spreads selection across the target population and reduces 
selection bias.
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Question 5 · Mode and Range

For the data 6, 8, 8, 9, 11, calculate:
• the mode
• the range
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Answer 5

Mode = 8, because 8 occurs most often.
Range = 11 − 6 = 5.
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Question 6 · Compare Distributions

Set A: 17, 19, 20, 20, 21, 23
Set B: 10, 15, 20, 20, 25, 30
Which statement is supported?
A. Set B has the smaller range.
B. Set A is less variable.
C. The sets have different modes.
D. Set A has an outlier.
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Answer 6

B — Set A is less variable.
Both modes are 20. Set A has range 6, while Set B has range 20.
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Question 7 · Outliers

True or false?
An outlier should always be deleted before analysing a 
distribution.
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Answer 7

False.
Check entry, units and context first. A valid unusual value belongs 
in the analysis and may affect the range.
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Question 8 · Misleading Graph

A bar graph shows 84% and 80%, but its vertical axis starts at 
78%.
How could this scale affect the viewer’s impression?
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Answer 8

The truncated axis visually exaggerates the four-percentage-
point difference.
Show the full scale or clearly explain the scale before making the 
comparison.
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Question 9 · Media Claim

A page says, ‘9 in 10 teens are night owls!’ after 81 of 90 followers 
respond yes.
Which conclusion is most responsible?
A. All teens are night owls.
B. Exactly 90% of every teen sleeps late.
C. Among these 90 page followers, 81 responded yes.
D. The page proves late sleep causes tiredness.
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Answer 9

C — Among these 90 page followers, 81 responded yes.
It reports the actual sample and does not generalise beyond the 
respondents.
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Question 10 · Responsible Conclusion

Name three features a responsible statistical conclusion should 
include.
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Answer 10

Evidence: exact values, frequencies, mode, range or shape.
Context: the correct sample or population and variable.
Limitation: uncertainty, bias, sample size or another explanation.
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Well Done!
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