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Exam supervisors are sometimes concerned that students who complete tests quickly might
have cheated. Based on data collected from one school, for a particular NCEA standard with an
allocated time of 60 minutes, it is known that:

. 1% of students cheat on the assessment for this standard
. 20% of students complete the assessment in less than 25% of the allocated time

. 80% of students who cheat on the assessment complete it in less than 25% of the allocated
time.

(i) Comment on whether the events, ‘student cheats’ and “student completes the assessment in
less than 25% of the allocated time’, are independent of each other.

Use statistical reasoning to support your answer.
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(iii) Give TWO reasons why care should be taken when using this data to estimate the
proportion of students being assessed for NCEA who will cheat and complete the
assessment in less than 25% of the allocated time.
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QUESTION TWO

(a)

Data science is commonly thought of as the intersection of three main skill sets: coding,
mathematical and statistical knowledge, and domain (or subject-specific) understanding, e.g.
finance, biology, health.

From 35 applications for a data science role, where all three skill sets were desired, the following

information is known:

. 7 applicants had none of the three skill sets

. 21 applicants had coding skills

. 16 applicants had mathematical and statistical knowledge

. 6 applicants had the necessary subject-specific understanding

. 9 applicants had exactly two of the three main skill sets

. 7 applicants were good candidates for the role except that they didn’t have any
subject-specific knowledge

. 1 applicant had only subject-specific understanding

. out of those with only one main skill set, % had only mathematical and statistical
knowledge.
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(i) A shortlist of people with all three skill sets was created.

How many applicants were selected for the shortlist?
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(i) Calculate the proportion of applicants who had only one of the required skills.
Ae bkl Jue = 0 usSy

(iii) It is claimed that, for those applicants with the required mathematical and statistical
knowledge, applicants are twice as likely to have subject-specific understanding compared
to coding skills.

Does this data support the claim?
Use calculations and statistical reasoning to support your answer.
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8
‘In 2022, 82.4% of all 18-year-olds attained the equivalent of NCEA Level 2 or above. Of those
who turned 18 in 2022, 78.3% of them attained at least NCEA Level 2 or above in school, and

4.1% of them attained at least NCEA Level 2 or above post-school in a tertiary or vocational
setting.’
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18-year-olds with NCEA Level 2 or above

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
¥ School B Post-school

Figure 1: Most 18-year-olds with NCEA Level 2 or above
attained their qualification in school

Source: www.educationcounts.govt.nz/statistics/ 18-year-olds-with-level-2-or-equivalent

(i) Based on the data, is the suggestion that the total proportion of 18-year-olds with NCEA
Level 2 has increased between 2012 and 2022 correct?

Support your answer with statistical reasoning.
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(ii) Comment on the contribution of post-school qualifications to the total proportion of
18-year-olds with NCEA Level 2 or above between 2012 and 2022.

Support your answer with statistical reasoning.
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QUESTION THREE

(a) A player plays two different games, A and B, by rolling a pair of dice.

(i) For game A, if the total of two dice rolls is between 5 and 10 (inclusive), then the player
wins.

Calculate the probability that a player wins at least once when playing 3 times.
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(i) For game B, a version of the game called Hazard is played. The rules of this game are as

follows:

. When a player rolls the dice for the first time, any combination of the two dice that

adds up to 7 is a winner.

. On the first roll, any dice total that equals 2, 3, 11, or 12 is an immediate loser.

. If the first roll has not produced a winner or a loser, the total of the dice becomes

known as the point.

. For all successive rolls, the player will win a game if the point is rolled again.

However, if a 7 is rolled before the point is rolled, the player loses.

Calculate the probability that the game is lost before the player has to roll the dice for a

third time.
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(b) The player is concerned that one of their dice is biased. The outcomes from 1000 rolls of this die
are summarised in the table below.

Outcome 1 2 3 4 5 6
Totals 138 189 : 197 143 179 154

(i)  For these 1000 rolls, which is more likely? Rolling 3 or less OR rolling 4 or more?

Support your answer with statistical calculations.
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The diagram below shows the results of 1000 trials of a simulation model. The simulation
assumed that each outcome on the die was equally likely to occur.

The height of the blue vertical bars shows the relative frequencies of each observed digit
outcome on the die, as shown in the table above. The grey band shows the variation expected for
each outcome, based on simulating 1000 throws of a fair die.

1 2 3 4 5 6
Score on die [# = 1000]
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(i) Should the player be concerned that one of their dice is biased?

Use the results of the simulation model shown in the diagram on the previous page and the
outcomes of the 1000 rolls given in the table, and refer to experimental, theoretical, and
true probability as part of your answer.

A simulabiony 5 wn esdds  qre ﬂaw;m\cb‘ fmnva pimuy (e \s00 )
ugedd 20 a Meorehal ?mqb;\-‘ka_ A Yheoghetl Probab.-l,'}a s Y
propubility loustd oa a drorehicd) Mol (het e madel vs tuat
e WAMBEs \S  egfuuly W'Y Lo ro)y, se Mt Hhoveheul
P{omta;h‘\«a s -’3 A Al s roi\‘mfa S —\—@) Te Simula hon

0@
aou\ﬂfuk': cadom ' ‘\\alc?vi? LUSeA oN Radn Avm\ses l/\-wma

o —’\Q: LR ola !oe{/\a n\i‘:?w,q’ Yen eloH e WU}
o Awabe, (i ey Lre5). S s Ao Looo p™es.
s :w‘&b inke  gomt Shunplingy \)ffwuw\x‘l-a as, Yoeduse ewn
Ay s nMpradet | e am’) expett N pogerned Prooub ik
bo v?xafxﬁ»a mutth YL Noghot\ 0t (0WStih  0r expepim )

gamuo.'h"a 1o AL prenabils wd Oy achully  curntnn o expeciidy
. { e i
(iii) Explain what this result means for the chance of throwing a total of 2 using this particular

die as one of the pair of dice in game B.
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Subject: Statistics
Standard: 91585

Total score: 24

Excellence

Grade

Q score

Marker commentary

One E8

1(a)(i) — The candidate correctly interpreted the question and used
the provided information to calculate the probability of being
detected as Al generated and used this probability to calculate the
number of pieces of work, rounded to the nearest whole number.

1(a)(ii) — The candidate correctly calculated the conditional
probability that the work is written by a human given that it is
detected as potentially being generated by Al and commented that
the teacher should be concerned.

1(b)(i) — The candidate gave a full and correct explanation that the
events are not independent and indicated that if students are
cheating, it is more likely for them to complete the assessment in
under 25% of the time compared to students who are not cheating.

1(b)(ii) — The candidate correctly estimated the proportion of
students in NZ who cheat and complete the assessment for this
standard in under 25% of the time.

1(b)(iii) — Both reasons were identified and clearly explained in
context.

Two E8

The candidate correctly processed the information given into a
Venn diagram and used this to answer the three parts of question
2(a).

2(b)(i) — The candidate made a comparison of the proportions for
2012 and 2022 and concluded that the claim can be supported.
They also indicated that the change was consistently positive year
to year.

2(b)(ii) — The candidate correctly calculated the relative
proportions for 2012 and 2022 of 18 year old students gaining their
NCEA Level 2 or above from post school education and
commented that it has decreased over that time period.

Three E8

The candidate correctly processed the information given, using a
tree diagram in 3(a)(i) and a list of outcomes in 3(a)(ii), to calculate
the required probabilities.

3(b)(ii) — The candidate provided a clear discussion of how the
simulation results allow one to take into account sampling variation
to make a decision to make a decision that the player should be
concerned that the die may be biased. The discussion has




included a clear explanation of experimental, theoretical and true
probability in this context with reference to the sample size.

3(b)(iii) — the candidate indicated that a total of 2 could only come
from rolling two 1's and if the die is biased fewer 1's are occurring
than expected which means the probability of getting a total of 2 is
reduced. While this candidate provided some calculations, this was
not required for the excellence grade.






