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Answers
Page 7
1.	 This is an experiment. Not randomised and 

poorly constructed as the content she teaches is 
different. 
	Explanatory variable is the amount of 
homework and the response variable is class 
performance in a test.

2.	 This a survey. His first 30 should be roughly 
random but his sample size is small. 
	Explanatory variable is time they get up in 
the morning and the response variable paid 
working hours.  Could be the other way around, 
it depends on which you think causes what.

3.	 This is a randomised experiment. Depending 
upon the number of players in his squad he 
may get a good result.  He should make sure his 
backs and forwards are evenly distributed. 
	Explanatory variable is the method of kicking 
the ball and the response variable is the distance 
it travels.

4.	 This is a survey as the behaviour has already 
occurred and he is looking at the results.  
	Explanatory variable is the amount of binge 
drinking and the response variable is school 
academic results.

Page 10
5.	 Population:  All members of the social 

networking site. 
	Sample Frame:  Members who log in on 
Thursday 6th December. 
	Sample method: Cluster sample of one day’s 
use. 
	Potential errors:  Potential high no-response rate 
as many members may not be concerned about 
the privacy policy.  Those that do log in may 
have strong opinions so it almost becomes a 
self-selected survey.  Workers may not log in as 
much on a work day.

6.	 Population:  Electors in her electorate. 
Sample Frame:  Electors whose family name 
starts with the letter R. 
	Sample method: Cluster sample of family names 
starting with R. 
	Potential errors:  Some minority groups may 
be under represented (e.g. Asia electors) and 
some families may be over represented (e.g. the 
Ranganui families).

7.	 Population:  Customers of the internet service 
provider. 
	Sample Frame:  Customers of the internet 
service provider. 
	Sample method: Random sample.  Potential 
errors:  The no-response rate probably means 
they missed their business customers and busy 
customers which may be a problem.

Page 10 cont...
8.	 Population:  Students in year 13. 

	Sample Frame:  Students in two Year 13 classes. 
	Sample method: Cluster sample. 
	Potential errors:  If the classes were in E block for 
one subject they are unlikely to be representative 
of the whole population.  The classes are likely 
to include Year 12 students and not have Year 13 
students repeating Year 12 classes.

Page 11
9.	 Population:  All customers of the supermarket. 

	Sample Frame:  Customers who are members of 
the loyalty scheme. 
	Sample method: Random sample. 
	Potential errors:  If they want to attract new 
customers they will not be loyalty card holders.  
Either way the sample frame does not match the 
population.

10.	 Population:  Teenage children of members. 
	Sample Frame:  Members with families with 
teenage children. 
	Sample method: Physical random sample of 
members with teenagers. 
	Potential errors:  Families may have more than 
one teenager and if that is the case how do they 
select the respondent?  Also in such a family 
each teenager has a reduced probability of being 
selected compared to a family with one teenager.

11.	 Population:  All drivers who use the roundabout. 
	Sample Frame:  Drivers who are near the 
roundabout Thursday morning. 
	Sample method: Systematic sample. 
	Potential errors:  Good representation of the 
sample frame although using a police officer may 
limit what people say.  Also doing the survey 
on a work day morning cuts out many workers 
and may not get opinions of people using the 
roundabout at night.

12.	 Population:  Local residents. 
	Sample Frame:  People on the local parliament 
General and Maori electoral rolls. 
	Sample method: Random off two rolls. 
	Potential errors:  If the intention is to get the 
opinion of all local residents then the electoral 
rolls are unlikely to be a good match as the Maori 
electorates cover a huge area.  Also if they mix 
the opinions of the 60 electors then they will over 
represent Maori opinion.   
If they keep the opinions separate then they may 
get a better representation of New Zealand’s 
bicultural community.
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Page 16
13.	 Advantages:  Ease of use.  The sample frame 

is not limited to listed numbers which often 
excludes police, prison officers, people 
avoiding debt collectors etc.  Purely random 
sample. 
	Disadvantages:  Need to filter out businesses 
from the calls made. Hard to limit calls to 
one geographic area and would have to ask 
questions to further filter respondents.  If 
one adult lives at the address they will have 
a higher probability of being selected than 
living at an address with two or more adults.  
Limited to landlines which is a problem as 
many people under 25 have only mobile 
phones.  Other points are possible but they 
must explain why the method is likely to 
misrepresent the population in some way.

Page 17
14.	 Advantages:  A letter informing respondents 

prior to the visit is good.  The meshblocks have 
credibility in that they are used by Statistics 
New Zealand.  Keeping blocks of respondents 
in close proximately reduces cost and time 
between interviews.  Systematic sampling of 
randomly selected meshblocks should be good 
if enough meshblocks are selected.   
Disadvantages:  The cost of individual 
interviews throughout the country will be 
expensive.  Areas that are over or under 
represented will need weighting in the results.  
Extending information gathered for transport 
over two days and extrapolating this to travel 
over a year will increase the sampling error.  
Also conclusions about single cities means that 
enough meshblocks in each city will need to 
be selected to represent all the opinions within 
that city. 
Other points are possible.

Page 18
15.	 Advantages:  Panel sampling is very fast and 

efficient.  A panel is usually already established 
and motivated to respond (by rewards).   
	Disadvantages:  Adjusting a panel so its 
demographic profile fits the profile of the 
population being sampled does not mean 
the panel is a representative sample of the 
population.   
The panel is computer literate and will 
access the internet regularly but a lot of the 
population whose opinions they represent 
will not be as technology savvy.  91% of 
New Zealand may have the internet but the 
opinions of the other 9% are likely to be very 
different. Using a panel up to two times a 
month means they become part of the process 
and may preform opinions just in case they are 
contacted. 
Other points are possible.

Page 19
16.	 Advantages:  Reduces the effect of the 

interviewer in affecting the answers of the 
respondents and ensures a consistency of 
approach.  Using listed numbers will enable 
most business numbers to be filtered out in 
advance.  (Note: It is unclear from the Colmar-
Brunton website whether they use listed 
numbers or RDD).

	 Disadvantages:  Using random numbers 
from a listed directory has the problem that 
police, prison officers, people avoiding debt 
collectors etc. are excluded.  Also limiting calls 
to landlines risks removing many people under 
25 from the sample frame.  Two weeks is a long 
time for a survey as many things may happen 
during the information collection process.  
Single adults with one landline have a higher 
chance of being selected than adults in multi-
adult homes. 
Other points are possible but they must explain 
why the method is likely to misrepresent the 
population in some way.

17.	 Advantages:  Having specialist panels that can 
be adjusted so their demographics approximate 
the population will appeal to advertisers who 
want to target a special group.  Rewards and the 
fact they have agreed to be on a panel will help 
the response rate.  The SayWhat Youth Panel is 
likely to appeal to advertisers targeting young 
people.

	 Disadvantages:  Just because the panel has 
similar demographics to the population 
does not mean they are representative of the 
population.  Panel members used repeatedly 
may alter their opinions based on previous 
surveys or they become desensitised to the 
experience and give similar opinions to 
previous surveys. 
Other points are possible but they must explain 
why the method is likely to misrepresent the 
population in some way.

Page 21
18.	 The first part of the question will make the 

respondent keen to answer yes otherwise they 
have missed the most famous movie.  Have you 
seen the New Zealand produced movie ‘Lord of 
the Rings’?

19.	 Doubled barrelled question.   
In your opinion is Dan Carter a great first five?   
In your opinion is Dan Carter a great goal 
kicker?

20.	 It is illegal so the respondent may feel obliged to 
lie.  Also over what time period, 1 month or 20 
years?  Even though it is against the law some 
people feel the need to answer a mobile phone 
while driving.  Have you answered a mobile 
phone while driving in the last month?
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Page 26 cont...
27.	 Horizon polls are on-line surveys using their 

established panel.  People are invited to join 
the Horizon poll national online research 
panel based on the profile of the population 
at the 2006 census.  Large sample size 1800+ 
(to provide sufficient respondents from minor 
parties).  The results are weighted by age, 
gender, ethnicity, region, personal income and 
party vote in the previous election.

	 Horizon polls include both decided voters and 
undecided voters leaning towards a preference 
called a Net Potential Vote poll.

28.	 Digipoll uses RDD to select a random sample 
of 750 registered voters.  With many new 
telephone providers it has become increasingly 
difficult to produce accurate samples from 
listed phone numbers. DigiPoll overcomes 
this problem by using Random Digit Dialing 
and having continuously updated “telephone 
maps” of populations. Accurate maps are also 
vital for representing ethnic minorities and 
other hard to reach groups.

	 Weighting survey responses is designed to 
remove bias from a survey sample and make 
the results better project the target population. 
DigiPoll has formulated a weighting 
methodology that is applied to the raw data in 
order to reflect the demographic composition 
of the sample, which has been proven to be 
successful time and time again.

	 Digipoll use CATI methodology to structure 
the interview.  Having professional telephone 
operators working in a comfortable atmosphere 
with the best software and hardware is far 
superior to calling from home. It allows for 
ongoing supervision and monitoring by trained 
and experienced supervisors who can also 
assist interviewers and support them when 
needed.

29.	 	Methodology:  Reid Research generate a 
random nationally representative sample from 
which they apply strict area, age and gender 
interlocking quotas. They use CATI and online 
methods to collect data from 1000 respondents 
(750 by phone, 250 online) giving a margin of 
error of ± 3.2%.  During the questionnaire they 
ask respondents if a general election was held 
yesterday which political party would they 
have voted for. They also ask if they voted in 
the previous election and if so which political 
party they voted for.

	 From the data collected Reid Research can 
analyze the results in various ways including 
looking at results of those who voted at the 
previous election.

Page 21 cont...
21.	 Too limited a choice. What happens if they have 

two parents and they live alternatively with one 
or the other.  They may live with two adults, one 
of whom is a parent. 
Select the best description for each of the adults 
you normally live with

	

  Mother	   Father

  Step parent	   Guardian

  Other (specify)  

22.	 Double negative.  Respondents will be confused 
as to whether Agree is for or against. 
Do you agree spending on education should be 
reduced?

		 a) Agree	 b) Disagree	 c) Undecided
23.	 Colloquial term which may or may not be 

known.   
Cannabis is also called ‘grass’ and ‘pot’.  Do you 
think it should be legal for people to buy and 
sell cannabis?

		 a) Yes	 b) No	 c) Undecided
24.	 Leading question.  Should the age for National 

Superannuation be kept at 65 or increased?
		 a) Kept at 65	 b) Increased	 c) Undecided
25.	 Colloquial term binge drinking which may not 

be known.   
Binge drinking is where people drink a large 
amount of alcohol in a short period of time to 
get drunk.  Would binge drinking be reduced 
if there was a higher purchasing age for bottle 
stores, dairies and supermarkets?

Page 26
26.	 Colmar - Brunton uses computer-aided 

interviewing (CATI) of random household 
telephone numbers (landlines), typically 
sampled in proportion to geographical regions 
with a rural/urban split (usually called a 
stratified random sample). A random eligible 
voter is usually found by asking which of the 
household’s eligible voters had the most recent 
birthday, and talking to that person.  But the 
fact that not all households have landlines is an 
increasing concern with CATI interviewing.  

	 The poll is of eligible voters.  The party vote 
question is filtered by those claiming they would 
be ‘quite likely’ or ‘very likely’ to vote.

	 If an eligible voter refuses to answer questions, 
they become a ‘non-respondent’ and attempts 
should be made to re-weight the data so that this 
non-response effect is diminished. The catch is 
that the data is adjusted on the assumption that 
the respondents selected represented the opinion 
of a non-respondent on whom, by definition, we 
have no information on.
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Page 30
30.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Nicotine patches.
	 c)	 Response variable:  Smoking
	 d)	 Placebo:  Patches with no Nicotine.
	 e)	 Blind:  Double blind experiment.
	 f)	 Causal:  Yes causal relationship shown.
	 g)	 Confounding variable:  None.
31.	 a)	 Observational study
	 b)	 Explanatory variable:  Parents’ average 

height.
	 c)	 Response variable:  Student’s height.
	 d)	 Placebo:  None
	 e)	 Blind:  None
	 f)	 Causal:  Not proven.
	 g)	 Confounding variable:  Food and income.
Page 31
32.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Chromium 

supplements.
	 c)	 Response variable:  Strength.
	 d)	 Placebo:  Fake substitute.
	 e)	 Blind:  Single blind.
	 f)	 Causal:  Not proven.
	 g)	 Confounding variable:  The daily weight 

training.
33.	 a)	 Observational study
	 b)	 Explanatory variable:  Drink taken to exam.
	 c)	 Response variable:  Examination mark.
	 d)	 Placebo:  None
	 e)	 Blind:  None
	 f)	 Causal:  Not proven.
	 g)	 Confounding variable:  Motivation of the 

student.
Page 32
34.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Practiced Tai Chi
	 c)	 Response variable:  Brain volume and 

cognitive ability.
	 d)	 Placebo:  None
	 e)	 Blind:  No
	 f)	 Causal:  Not proven.
	 g)	 Confounding variable:  Any activity by the 

seniors.
35.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Motivational 

interview.
	 c)	 Response variable:  Class participation, 

math grades and academic results.
	 d)	 Placebo:  None
	 e)	 Blind:  No
	 f)	 Causal:  Not proven.
	 g)	 Confounding variable:  Involvement in any 

sort of a trial.  

Page 33
36.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Caffeine
	 c)	 Response variable:  Reaction times and 

irritability.
	 d)	 Placebo:  Coffee with no caffeine added.
	 e)	 Blind:  Single blind
	 f)	 Causal:  That withdrawal of caffeine leads to 

irritability.
	 g)	 Confounding variable:  None
37.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Omega-3 fatty acids.
	 c)	 Response variable:  Psychiatric symptoms.
	 d)	 Placebo:  Yes but not stated.
	 e)	 Blind:  Double blind.
	 f)	 Causal:  Not proven as ongoing study but 

substantial improvement.
	 g)	 Confounding variable:  None.  
Page 34
38.	 a)	 Experiment.
	 b)	 Explanatory variable:  Resveratrol.
	 c)	 Response variable:  Heart function and 

muscle strength.
	 d)	 Placebo:  None.
	 e)	 Blind:  Single blind (rats had no idea) or not 

blind.
	 f)	 Causal:  No figures but talks of potential so 

no. 
	 g)	 Confounding variable:  Food or exercise 

testing.
39.	 a)	 Randomised experiment.
	 b)	 Explanatory variable:  Resveratrol.
	 c)	 Response variable:  Heart function and 

longevity.
	 d)	 Placebo:  Sugar pill.
	 e)	 Blind:  At least single blind.
	 f)	 Causal:  None.
	 g)	 Confounding variable:  None.  
Page 41 (RoT stands for Rule of Thumb)
40.	 a)		 Support 56.7%
				  Margin of Error = ± 9.1%
	 b)	 Support from 47.6% to 65.8% so cannot 		

		 conclude that a majority support a change 	
		 as the lower limit of the interval is less 		
		 than 50%.

41.	 a)	 Support 62.7%
				  Margin of Error = ± 11.5% 
	 b)	 Support from 51.2% to 74.2% so 		

		 yes a majority of customers support the 	
		 application for a liquor licence as the lower 	
			 limit of the interval is greater than 50%.

42.	 a)	 69 people.
	 b)	 24 people.
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Page 41 cont...
43.	 a)	 Margin of Error = ± 4.5%
	 b)	 Cannot conclude he is real as the interval 

47.5% to 56.5% has a lower limit less than 
50%.  Can conclude that less than half believe 
Santa Claus is a Democrat because the upper 
limit of the interval 39.5% to 48.5% is less 
than 50%.

Page 42
44.	 a) 	 Margin of Error = ± 2.8%			 

Confidence interval 88.2% to 93.8%.
	 b)	 As the online poll percentage (0.91) is outside 

the range 0.3 to 0.7 the margin of error will be 
smaller than that calculated using the RoT in 
part a).

45.	 a)	 Margin of Error = ± 3.1%
	 b)	 Confidence interval 47.9% to 54.1%.
46.	 a)	 Margin of Error = ± 2.2%
	 b)	 1189 people in this group without a tattoo. 

Margin of Error = ± 2.9%
		  Confidence interval 42.1% to 47.9%.  No the 

majority of non-respondents do not feel a 
tattoo makes a person less attractive as the 
upper limit of the interval is less than 50%. 

47.	 a)	 Margin of Error = ± 3.2% 
	 b)	 Yes majority oppose keeping the drinking 

age at 18 years as between 53.8% to 60.2% say 
they were wrong and the lower limit of the 
interval is greater than 50%.

48.	 a) 	 Margin of Error = ± 3.2%
	 b)	 Confidence interval 57.8% to 64.2%.		

Yes majority believe in evolution as the lower 
limit of the interval is above 50%.

49.	 A sample size of 625.

Page 46
50.	 a) 	 Margin of Error = ± 2.9%
	 b)	 MoE (difference) = ± 5.8% (2 x MoE)		

	95% CI for difference  = 8.7% ± 5.8%		
= [2.9%, 14.5%]				  

51.	 a) 	 Margin of Error = ± 2.27%
	 b)	 MoE (difference) = ± 4.5% (2 x MoE)		

	95% CI for difference =  3% ± 4.5%		
= [–1.5%, 7.5%].					   
Because the lower limit of the confidence 
interval is below 0 we cannot claim there are 
more strong supporters in the population 
than opponents.

Page 47
52.	 a) 	 1111 people.
	 b)	 MoE (difference) = ± 6.0% (2 x MoE)		

	95% CI for difference =  15.0% ± 6.0%		
= [9%, 21%].					   
Because the the lower limit of the confidence 
interval is above 0 we can state that there is 
a statistical difference in support for banning 
semi-automatic guns.

Page 47 cont...
53.	 Margin of Error = 1.8%
	 MoE of difference  = ± 2.7%. (1.5 x Av MoE)		

95% CI for difference  = 6% ± 2.7%			 
= [3.3%, 8.7%].				  
Support has fallen by between 3.3% and 8.7% 
as the lower limit of the confidence interval is 
greater than 0.

54.	 a) 	 MoE of difference  = ± 6.8%. (1.5 x Av MoE)
	 b)	 95% CI for difference  = 23% ± 6.8%		

	= [16.2%, 29.8%].				  
Yes support has increased for changing the 
flag as the lower limit of the confidence 
interval is greater than 0.

55.	 a) 	 MoE of difference  = ± 8.3%. (1.5 x Av MoE) 
	 b)	 95% CI for difference  = 7% ± 8.3%		

	= [–1.3%, 15.3%].					  
Cannot conclude that there is a difference 
between the local community and the rest 
of New Zealand as the lower limit of the 
confidence interval is less than 0.

56.	 a) 	 MoE of difference  = ± 5.8%. (1.5 x Av MoE) 
	 b)	 95% CI for difference  = 8% ± 5.8%		

	= [2.2%, 13.8%].					   
Can conclude that there is an increase in 
the percentage of Americans who believe 
in global warming as the lower limit of the 
confidence interval is greater than 0.

Page 48
57.		 MoE (difference) = ± 8.9% (2 x MoE)		
		 95% CI for difference  = 7.0% ± 8.9%		
		 = [–1.9%, 15.9%].					   
		 Cannot conclude that more New 			 
	 Zealanders oppose than support mining in 		
	 World Heritage sites as the lower limit of the 	
	 confidence interval is less than 0, i.e. support 	
	 could 	range in favour of mining by up to 1.9% 	
	 and 	opposing mining up 15.9%.
58.		 MoE (difference) = ± 6.1% (2 x MoE)		
	 95% CI for difference  = 14.0% ± 6.1%		
	 = [7.9%, 20.1%].					   
	 Can conclude that the majority of people in 	
	 Germany support the view as the lower limit 	
	 of the confidence interval is greater than 0.
59.	 a) 	 MoE of difference  = ± 3.9%. (1.5 x Av MoE) 
	 b)	 95% CI for difference  = 5% ± 3.9%		

	= [1.1%, 8.9%].					   
Can conclude that there is an increase in the 
percentage who want farmers to be taxed 
for taking water from the environment as 
the lower limit of the confidence interval is 
greater than 0.

60.	 a) 	 MoE of difference  = ± 5.2%. (2 x MoE) 
	 b)	 95% CI for difference  = 17% ± 5.2%		

	= [11.8%, 22.2%].			 
		  Can conclude that there are more supporters
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Page 48 Q60 cont...		
		  than opponents for abortion in the 

population as the lower limit of the 
confidence interval is greater than 0.

61.	 MoE of difference  = ± 6.7%. (1.5 x Av MoE) 
	 95% CI for difference  = 10% ± 6.7%			 
	 = [3.3%, 16.7%].					   
		 Can conclude that females were more likely to 	
	 agree with the statement than males as the lower 	
	 limit of the confidence interval is greater than 0.

Pages 52 – 53
62.	 a) 	 Population of New Zealand aged 18 years 

and over.  UMR would use the demographics 
of New Zealand to match their online sample 
to best represent the population of New 
Zealand.

	 b)	 This is because most of the people on 
Facebook are on other social media sites.  
With 96% on Facebook or no social media it 
means that almost all the other groups are on 
Facebook as well.

	 c)	 The quoted margin of error for the poll is 	
± 3.1%, but since the proportion on Pinterest 
is small, 8%, the actual margin of error 
would be somewhat smaller, around ± 1.7%.  
Note.  Students need to be aware that when 
using the ‘rule of thumb’ for larger or smaller 
proportions the actual margin of error is 
smaller than that quoted for the poll.

	 d) 		 Quoted margin of error is ± 3.1% so 95% 	
			  confidence interval of the percentage of 	
		  population on Facebook is 72.9% to 79.1%.
		  In the context of the poll we would 		
		  be 95% confident that the interval 		
		  [72.9%, 79.1%] includes the percentage 		
		  of 	New Zealanders aged 18+ that were on 	
		  Facebook in 2012.				  
		  Note.  As the proportion on Facebook is 	
		  large, 76%, the actual margin of error would 	
		  be somewhat smaller, around ± 2.7%, so the 	
		  confidence interval would be a little smaller 	
		  than that quoted above. Note.  Students 	
		  need to be aware that when using the ‘rule 	
		  of thumb’ for larger or smaller proportions 	
		  the actual margin of error is smaller than 	
		  that quoted for the poll.
	 e)	 MoE of difference  = ± 4.7%. (1.5 x Av MoE)	

	95% CI for difference  = 7% ± 4.7%		
= [2.3%, 11.7%].					   
Can conclude that the percentage of New 
Zealand Facebook users aged 18 years and 
over has increased from 2011 to 2012 as the 
lower limit of the confidence interval is 
greater than 0. 

Pages 54 – 55 
63.	 a) 	 All of New Zealand in all age groups.
	 b)	 Lack of landlines means it is hard to 

adequately sample groups who use mobiles 
instead of landlines.  A major concern is they 
are looking at small parts of the sample 	
(16 - 17 year olds) which collectively are 
about 3% of the population and should be 
3% of the sample. 

	 c)	 3% of 2000 is 60.   
Expect 30 girls and 30 boys.

	 d)	 Sample size for girls aged 16 – 17 is 30.	
Sample size for boys aged 16 – 17 is 30. 

		  MoE girls = ± 18.3% 
MoE boys = ± 18.3%				  
MoE of diff.  = ± 27.5%. (1.5 x Av MoE)		
95% CI for difference  = 3% ± 27.5%		
= [–24.5%, 30.5%].

			  Cannot conclude that girls in the 16 - 17 age 	
		  group are more likely to binge drink than 	
		  boys aged 16 – 17 as the lower limit of the 	
		  confidence interval is less than 0.  Sample 	
		  size is too small.
		  Note.  Students need to be aware that 		
		  when using the ‘rule of thumb’ for larger 	
			  or smaller proportions the actual margin 	
		  of 	error is smaller than that quoted for the 	
		  survey.
	 e)	 A drinking session implies that it is long and 

many drinks are consumed.  A respondent 
may often have one drink which they do 
not consider as a drinking session but in 
another session have eight or more drinks.  
The term ‘typical drinking session’ could 
be misleading.  We would need to see the 
original survey to see whether the term 
‘typical drinking session’ was defined and if 
it was misleading.

		 f)	 Very little.  Just the statement that in 		
		  other age groups (18 upwards) boys drink 	
		  more than girls and the assumption that 	
		  girls associate with older boys.
		 g)	 It does not mention the single age group and 	
		  implies that overall they have taken the 	
		  lead which is not the case.
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Pages 56 – 57
Practice External Assessment – Question 1

 Q Evidence Achievement Merit Excellence
1 a) Yes with justification.

•	 The in-depth interview did not attempt 
to be a representative poll.

•	 It was based on a different population 
(immigrant communities).

•	 In face-to-face interviews the 
interviewees may have given answers 
that they thought were wanted.

Yes and 1 good 
point.

Yes and any 2 
good points.

Yes and at least 
3 good points.

b) MoE = ± 3.7% 
Confidence interval 11% ± 3.7%
= 7.3% to 14.7% [7.3%, 14.7%]
95% confident that the interval 7.3% to 14.7% 
includes the percentage of New Zealanders 
15 and over who would choose to live in 
Australia.
Note.  Students need to be aware that 		
when using the ‘rule of thumb’ for larger 	
or smaller proportions, 0.11 in this case, the 
actual margin of error would be smaller than 
that quoted for the poll.

MoE and CI 
calculated.

Correct 
interpretation 
of CI.

Comment about 
margin of error 
being smaller 
for larger 
and smaller 
proportions.

c) MoE< 40 = ± 5.5% from n = 330
MoE> 40 = ± 4.9% from n = 420
MoE of difference  = ± 7.8%. (1.5 x Av MoE) 
95% CI for difference  = 14% ± 7.8%		
= [6.2%, 21.8%].				 
Can conclude that more people 40 and over 
preferred living in New Zealand than those 
under 40 as the lower limit of the confidence 
interval is greater than 0.

Calculates both 
MoEs.

Calculates MoE 
of difference and 
CI.

Appropriate 
conclusion 
drawn from CI.

d) Random digit dialing has the advantage that 
it includes unlisted numbers, changed or new 
phones that would be missed if the numbers 
were selected from a phone book.  In 
populations where there is a high telephone-
ownership rate, it can be a cost efficient way 
to get complete coverage of a geographic 
area.  An important consideration in random 
digit dialing surveys is bias introduced by 
non-responders. Non-response bias can be 
a problem if responders differ from non-
responders for the measured variables.

Identifies 1 valid 
advantage and/
or disadvantage.

Identifies 2 valid 
advantages 
and/or 
disadvantages.

Identifies 3 valid 
advantages 
and/or 
disadvantages.

e) •	 Different populations.  750, 15+ is 		
	 different from a census of all NZ.  May 	
	 be more Asians under 15.
•	 Non-sampling error.  Possibly Asian 		
	 respondents were reluctant to be in the 	
	 poll or answer questions over the phone.
•	 Sampling errors could also account 		
	 for the difference.  In any given 		
	 sample, some attributes of interest may 	
	 be overrepresented and some 		
	 underrepresented. It is the nature of a 	
	 sample.

One valid 
point with 
justification.

Two valid 
points with 
justification.

Three valid 
points with 
justification.



EAS 3.12 – Year 13 Mathematics and Statistics – Published by NuLake Ltd New Zealand © Robert Lakeland & Carl Nugent 

70 EAS 3.12 – Statistical Reports

Pages 58 – 59 Practice External Assessment – Question 2

 Q Evidence Achievement Merit Excellence
2 a) MOE = ± 3.7%  

The margin of error gives the random 
sampling error in a survey result.  It 
expresses the maximum expected difference 
between the true population parameter 
and a sample estimate of that parameter.  It 
takes into account the variation in survey 
percentages due to sampling.  In the context 
of this survey we would be 95% confident 
that the interval [13.3%, 20.7%] includes the 
percentage of New Zealanders aged 18 and 
over that were not concerned over individual 
privacy and personal information.
Note.  Students need to be aware that 		
when using the ‘rule of thumb’ for larger 	
or smaller proportions, 0.17 in this case, the 
actual margin of error would be smaller than 
that quoted for the poll.

Calculates MoE. Calculates MoE. 
and explains 
what MoE is.

Calculates MoE. 
and explains 
what MoE 
is in context.  
Comment about 
margin of error 
being smaller 
for larger 
and smaller 
proportions. 

b) 
i) 

MoE2012 = ± 3.7% 
MoE2010 = ± 3.7% 
MoE of difference  = ± 5.6%. (1.5 x Av MoE) 
95% CI for difference  = 10% ± 5.6%		
= [4.4%, 15.6%].				 
Can conclude that the level of concern over 
individual privacy and personal information 
has increased from 2010 to 2012 as the lower 
limit of the confidence interval is greater than 
0.

MoE of 
difference 
calculated.

MoE of 
difference 
calculated and 
CI.

MoE of 
difference 
calculated and 
CI.  Correct 
interpretation of 
the interval.

ii) The ACC release of private data on 15th 
March, one week prior to poll starting 21st 
March.  It would have highlighted the issue 
and it would be fresh in the minds of those 
surveyed.

Mentions release 
of private data.

Mentions release 
of private data 
and explains 
why release 
makes poll 
results suspect.

c) MoE of difference  = ± 9.9%. (2 x MoE) 
95% CI for difference  = 12% ± 9.9%		
= [2.1%, 21.9%].				 
Can conclude that a greater percentage of 
Facebook users believe sites are mainly 
private spaces rather than public as the lower 
limit of the confidence interval is greater than 
0.  

MoE of 
difference 
calculated.

MoE of 
difference 
calculated and 
CI.

MoE of 
difference 
calculated and 
CI.  Correct 
interpretation of 
the interval.

d) MoE< $15 000 = ± 7.1% 
MoE>$70 000 = ± 10.5% 
MoE of difference  = ± 13.2%. (1.5 x Av MoE) 
95% CI for difference  = 26% ± 13.2%		
= [12.8%, 39.2%].			 
Can conclude that those on a lower income 	
(< $15 000) have greater concerns over 
privacy than those on larger incomes 
(> $70 000) as the lower limit of the 
confidence interval is greater than 0.

MoE of 
difference 
calculated.

MoE of 
difference 
calculated and 
CI.

MoE of 
difference 
calculated and 
CI.  Correct 
interpretation of 
the interval.
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Pages 60 – 61 Practice External Assessment – Question 3

Pages 58 – 59 Practice External Assessment – Question 2 cont...

 Q Evidence Achievement Merit Excellence
3 a) The study was an observational study done 

on one group for one year.
Uses the term 
observational.

b) Not statistically significant means that there 
was no benefit from offering a reward for 
passing credits.  The experiment showed that 
although the probability of passing increased 
it was not large enough to identify it as being 
statistically significant, that is, it would have 
been possible to get a similar or better result 
without offering a reward, by chance alone, 
that is, more than 5% of the time.

Identifies no 
benefit from 
offering a 
reward.

Identifies no 
benefit from 
offering a 
reward.  Could 
expect such 
results by 
chance alone.

Identifies no 
benefit from 
offering a 
reward.  Could 
expect such 
results by 
chance alone.  
Could have 
occurred more 
than 5% of the 
time.

c) That by chance alone you would expect to get 
the results under 5% of the time.

Expect result 
under 5%.

d) 
i) 
 

•	 By interviewing each student and 
removing from the study those whose 
parents had substituted a reward.

•	 By blinding the lecturers to which 
participants were in the study.

One acceptable 
response to 
the possible 
confounding 
factors for the 
study.

Two acceptable 
responses to 
the possible 
confounding 
factors for the 
study.

ii) •		 1999/2000 The one exam (econometrics)	
	 could have been easier.  
•	 Differences in lectures one teaching 	
	 econometrics better than another etc.

One acceptable 
response to 
the possible 
confounding 
factors for 
1999/2000  
study on 
econometrics.

Two acceptable 
responses to 
the possible 
confounding 
factors for 
1999/2000  
study on 
econometrics.

e) It was not causal as the results came after 
3 years.  If the experiment had returned a 
significant result on the original premise, 
large reward, median reward no reward after 
one year then it would have been considered 
causal.

It was not causal 
as the results 
came after 
three years and 
on a different 
premise.

Causal if 
randomised 
experiment 
and conditions 
unchanged.

 Q Evidence Achievement Merit Excellence
2 e) A telephone poll of all New Zealanders 18+ 

cuts out the mainly young adults who use 
exclusively mobiles and Skype.  A higher 
proportion of these will be on Facebook.

Under represent 
and any one 
explained point.
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Practice External Assessment – Statistical Reports

In the external examinations NZQA uses a different approach to marking based on understanding (u), 
relational thinking (r) and abstract thinking (t).  They then allocate marks to these concepts and add them 
up to decide upon the overall grade.  This approach is not as easy for students to self mark as the NuLake 
approach, but the results should be broadly similar.

Quest. N0 N1 N2 A3 A4 M5 M6 E7 E8

ONE No correct 
MoE.

1 correct 
MoE.

1 A 2A or 
equiv.

3A or 
equiv.

1M + 1M 
minor 
error

2M + 1M 
minor 
error

1E + 1E  
minor  
error

3E all 
correct

TWO No correct 
MoE.

1 correct 
MoE.

1 A 2A or 
equiv.

3A or 
equiv.

1M + 1M 
minor 
error

2M + 1M 
minor 
error

1E + 1E  
minor  
error

2E all 
correct

THREE No correct 
MoE.

1 correct 
MoE.

1 A 2A or 
equiv.

3A or 
equiv.

1M + 1M 
minor 
error

2M 1E  
Minor 
error

2E all 
correct

Cut Scores

Not Achieved Achievement Achievement 
with Merit

Achievement 
with Excellence

0 – 6 7 – 13 14 – 20 21 – 24

Sufficiency.  For each question award yourself a score out of 8 using this table.  Add the three scores for a 
score out of 24 and compare to the cut scores. All answers must include evidence / justification where 		
appropriate.


