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ANSWER ALL THREE QUESTIONS
35 marks in all

Answer in full sentences. Refer to the statistical evidence and processes described in each report,
and link your comments to the conclusions the report makes. Calculations should be shown.

Formula sheet
Useful relationships: margin of error for a sample proportion ≈ 1 ÷ √n (as a proportion, about a 95% interval);
percentage difference = (new − old) ÷ old × 100.

Question One (14 marks)

(a) A fictional poll of 400 randomly selected voters asked about a four-day school week. In the
sample, 55% said they favour a four-day week and 43% said they oppose it. The report concludes:
‘Those who favour a four-day week are clearly in the lead.’

(i) Calculate the margin of error (using 1/√n) and give an approximate 95% confidence interval
for each of the two percentages.

(ii) Evaluate the report's conclusion using the intervals.

(iii) The pollster wants a margin of error of at most 2.00%. Calculate the sample size needed,
and explain why a sample that is bigger but not random would still not give a reliable result.

[8 marks]

(b) Two fictional surveys have the following designs.

Survey 1: A survey of school pupils measures their ‘height’ by asking them to estimate it
themselves.

Survey 2: A question asks: ‘How much do you like our excellent new service?’

(i) For each survey, name the main source of bias.

(ii) Explain how the bias in each survey could affect the results, and in which direction.

(iii) Describe how each survey could be redone to avoid this bias, and explain why a larger
sample size would not remove it.

[6 marks]
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Question Two (15 marks)

(a) A fictional report states: ‘The fertiliser increases grass growth’. The measurement was the dry
mass of grass (kg per plot). The researchers looked at records of 24 plots of ryegrass: 12 had been
using a new fertiliser and 12 had not, and compared the results (no allocation was made by the
researchers). The results are in the table.

(i) Calculate the difference between the group means.

(ii) Explain whether the study design allows the researchers to conclude that a new fertiliser,
giving the reason that the design does or does not support a causal claim.

(iii) Describe two other features of the design that would improve the quality of the evidence.

[8 marks]

(b) A fictional observational study of 5000 people found that children who play video games for
more than 10 hours a week have lower reading scores (the correlation coefficient was r = 0.40). A
report states: ‘Children who play video games for more than 10 hours a week have lower reading
scores because of what they do.’

(i) Describe what the correlation coefficient tells us about the relationship.

(ii) Explain why the report’s causal claim is not justified by an observational study.

(iii) Suggest a variable that could explain the relationship, and describe a study design that
could provide better evidence for or against a causal relationship.

[7 marks]
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (14 marks) [Surveys and polls]

(a) A fictional poll of 400 randomly selected voters asked about a four-day school week. In the sample,
55% said they favour a four-day week and 43% said they oppose it. The report concludes: ‘Those who
favour a four-day week are clearly in the lead.’ (i) Calculate the margin of error (using 1/√n) and give an
approximate 95% confidence interval for each of the two percentages. (ii) Evaluate the report's
conclusion using the intervals. (iii) The pollster wants a margin of error of at most 2.00%. Calculate the
sample size needed, and explain why a sample that is bigger but not random would still not give a
reliable result.

(a) Answer: (i) MOE 5.00%; (ii) intervals do not overlap; (iii) n = 2500
• Evidence level: Merit (margin of error ≈ 1 ÷ √n; confidence interval = estimate ± margin of error).

• (i) Margin of error = 1 ÷ √400 = 0.0500, i.e. about ±5.00%. First group: 55% ± 5.00% = 50.0% to
60.0%; second group: 43% ± 5.00% = 38.0% to 48.0%.

• (ii) The intervals do not overlap, so the difference is greater than the sampling variation, and the
conclusion that the first group leads is supported by the data (for these intervals).

• Achievement: (iii) Calculates the sample size.

• Merit: Links to the formula: n = (1 ÷ margin of error)².

• Excellence: Full answer: margin of error = 1 ÷ √n ≤ 2.00% = 0.0200, so n ≥ (1 ÷ 0.0200)² = 2500; the
margin of error covers only sampling variation (random error), not bias; a larger voluntary or
non-random sample (for example a call-in poll) can be biased because the people who respond differ
from the population, so the estimate is still unreliable however large the sample.

KEY TAKEAWAY
Polls: margin of error ≈ 1/√n (as a proportion); an interval is estimate ± margin of error; overlapping
intervals mean no clear difference; the margin of error does not account for bias; n = (1/MOE)².

(b) Two fictional surveys have the following designs. Survey 1: A survey of school pupils measures their
‘height’ by asking them to estimate it themselves. Survey 2: A question asks: ‘How much do you like our
excellent new service?’ (i) For each survey, name the main source of bias. (ii) Explain how the bias in
each survey could affect the results, and in which direction. (iii) Describe how each survey could be
redone to avoid this bias, and explain why a larger sample size would not remove it.

(b) Answer: (i) measurement bias; leading (biased) question
• Evidence level: Merit (name the bias, then link it to the way people were selected or asked).

• (i) Survey 1: measurement bias; Survey 2: leading (biased) question.

• (ii) Survey 1: the measuring method gives readings that are systematically wrong, so the sample is
not representative and the estimate is shifted from the population value (an over- or under-estimate
depending on how the group differs). Survey 2: the word ‘excellent’ suggests the answer wanted, so
the estimate is shifted from the population value in the same way.

• Achievement: (iii) States that a random sample or neutral wording is needed.

• Merit: Gives a design for each survey.

• Excellence: Full answer: choose a random sample from a complete list (sampling frame) of the
population (for example by random number selection), use neutral, balanced wording, follow up
non-respondents, and use trained interviewers who do not influence answers; a larger sample reduces
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only the random sampling error (the margin of error), but a biased method produces a result that is
wrong by the same systematic amount however many people are surveyed.

KEY TAKEAWAY
Survey bias: voluntary response, selection, non-response, leading questions, response and
measurement bias; a bigger sample does not remove bias, only random selection and good design do.

LOS: Surveys and polls (91584)

Question 2 (15 marks) [Experiments, studies and causation]

(a) A fictional report states: ‘The fertiliser increases grass growth’. The measurement was the dry mass
of grass (kg per plot). The researchers looked at records of 24 plots of ryegrass: 12 had been using a
new fertiliser and 12 had not, and compared the results (no allocation was made by the researchers).
The results are in the table. (i) Calculate the difference between the group means. (ii) Explain whether
the study design allows the researchers to conclude that a new fertiliser, giving the reason that the
design does or does not support a causal claim. (iii) Describe two other features of the design that would
improve the quality of the evidence.

(a) Answer: (i) 8.00; (ii) causal conclusion not justified (groups not formed at random); (iii)
placebo/blinding and a larger sample

• Evidence level: Excellence (a causal conclusion needs random allocation to groups; compare the
difference with the variability).

• (i) Difference = 48.00 − 40.00 = 8.00.

• (ii) Because the plots of ryegrass chose their own group (or were not allocated by the researchers),
the groups may differ in other ways (confounding variables such as motivation, health or age), so the
difference could be due to those differences rather than a new fertiliser; only an association is shown,
so a causal conclusion is not justified.

• Achievement: (iii) Names one improvement.

• Merit: Names two improvements (for example a placebo and blinding, a larger sample).

• Excellence: Full answer: use a placebo (or a standard treatment) so that expectation effects are the
same in both groups; blind the participants and the people measuring results (double-blind) to avoid
biased measurement; use a larger sample and repeat the experiment (replication) to reduce the effect
of chance; random allocation if it was not used; and keep all other conditions the same.

KEY TAKEAWAY
Causal claims: only a randomised experiment can show cause; observational studies and self-selected
groups show association because of confounding variables.

(b) A fictional observational study of 5000 people found that children who play video games for more than
10 hours a week have lower reading scores (the correlation coefficient was r = 0.40). A report states:
‘Children who play video games for more than 10 hours a week have lower reading scores because of
what they do.’ (i) Describe what the correlation coefficient tells us about the relationship. (ii) Explain why
the report’s causal claim is not justified by an observational study. (iii) Suggest a variable that could
explain the relationship, and describe a study design that could provide better evidence for or against a
causal relationship.

(b) Answer: (i) moderate positive linear association (r² = 0.16); (ii) association is not
causation; (iii) confounder sleep and parental involvement, randomised experiment

• Evidence level: Excellence (a correlation is a measure of association; look for confounding, reverse
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LIKED THIS SAMPLE?

The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 3 pages in all.

THE FULL PAPER

Three questions made of several multi-part
problems answered in writing (constructed
response, no multiple choice), with a worked
solution for every part that shows whether it is
aimed at Achieved, Merit or Excellence. 10
pages, with a worked solution for every question.

What you get with each paper

A complete, timed paper in the real exam layout, not just a taste of it.

A worked solution for every question: numbered steps, why each wrong option is wrong, and a key
takeaway.

20 different papers in this set. Every one uses new questions, so each extra paper is new practice,
not a repeat.

An A4 PDF emailed straight after payment, made for printing.

Get Paper 1 now
A$11.99 one-off, instant PDF download. Tap or click here.

Or see all 20 NCEA Level 3 Statistics 91584 Reports papers:
testpapershub.com/collections/ncea-level-3-statistics-91584-reports/

Getting the most from a practice paper

1 Print it and set the timer shown on the cover. Answer every question before looking at any
solution.

2 Mark it against the worked solutions and note the topics that cost you marks.

3 Retry the questions you missed a day later, then use the next paper to check the fix held.

Not sure which paper to start with, or have a question before you buy? Email support@testpapershub.com and a real person
will reply, normally within one business day. These are original practice papers, not official past papers, and are not affiliated
with any exam authority.
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