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Sampling variation — Foundation
What does sampling
variation mean?

1. Two randomsamples
from the same pop-
ulation give slightly dif-
ferent results. What
idea does this show?

2. If you ask 30 students
their favourite sport,
will another random
sample of 30 students
always give exactly the
same percentages?

3.

Circle the larger sam-
ple size: 30, 100, 1000.

4. Which sample size usu-
ally gives themost sta-
ble results: 30, 100,
or 1000?

5. Which sample size usu-
ally has themost sam-
pling variation: 30, 100,
or 1000?

6.



A random sample of
30 students has 18who
walk to school. Write
this as a proportion.

7. A second randomsam-
ple of 30 students has
15whowalk to school.
Do the two samples
have the same result?

8. A sample of 100 stu-
dents gives 42% choos-
ing soccer. Another
sample of 100 gives
39%. Is this possible
because of sampling
variation?

9.

A sample of 1000 vot-
ers gives 51% support.
Another sample of 1000
gives 50% support. Is
a small difference like
this surprising?

10. Complete: Bigger sam-
ples usually have
sampling variation.

11. Complete: Smaller sam-
ples usually have
sampling variation.

12.



Why is a sample of 1000
usuallymore reliable
than a sample of 30?

13. Give one reason why
two fair randomsam-
ples can still give dif-
ferent results.

14.



Sampling variation — Proficient
A school surveys two
randomsamples of 30
students about own-
ing a bike. Sample A
gives 40%. Sample B
gives 53%. Explainwhy
both results could still
be reasonable.

1. Two randomsamples
of 100 students are
asked if they have a
part-time job. One sam-
ple gives 18%, the other
gives 21%. What does
this suggest about sam-
pling variation for sam-
ples of 100?

2. Two randomsamples
of 1000 students are
asked if they bring lunch
fromhome. One sam-
ple gives 64%, the other
gives 65%. Why are
the results closer together?

3.

Put these sample sizes
in order frommost ex-
pected sampling vari-
ation to least: 30, 100,
1000.

4. A true population pro-
portion is close to 50%.
Which sample sizewould
you trustmore for an
estimate: 30 or 1000?
Give a reason.

5. A class claims, “Our
first sample gave 70%,
so the populationmust
be exactly 70%.” Ex-
plainwhy this is poor
reasoning.

6.



Sample A of size 30

gives 12 students pre-
ferring basketball. Sam-
ple B of size 100 gives
38 students preferring
basketball. Which sam-
ple gives the stronger
estimate of the pop-
ulation proportion? Why?

7. A council takes three
random samples on
support for a newpark:
17/30, 56/100, 548/1000.
Which result would you
expect to be closest
to the true population
proportion?

8. Explain why increas-
ing sample size usu-
ally reduces sampling
variation, evenwhen
the samplingmethod
stays random.

9.

A poll of 30 people
shows 60% support.
Another poll of 30 shows
43% support. Should
we be more worried
about bias or accept
that this might hap-
pen with small sam-
ples? Explain briefly.

10. A poll of 1000 peo-
ple shows 49% sup-
port and another poll
of 1000 shows 62%
support. Does this large
difference suggest sam-
pling variation alone,
or should you ques-
tion the sampling pro-
cess? Explain.

11. Write one sentence com-
paring the likely spread
of results from repeated
samples of size 30 and
repeated samples of
size 1000.

12.



Sampling variation — Excellence
Three randomsamples
estimate the propor-
tion of students who
own a laptop: 11/30,
37/100, 381/1000. Which
estimate would you
report first, andwhy?

1. A student says, “If a
sample is random, ev-
ery sample should give
the same result.” Ex-
plain carefully why this
is false.

2. Two schools run polls
on the same issue. School
A uses repeated ran-
dom samples of 30.
School B uses repeated
randomsamples of 1000.
Compare the likely spread
of their sample proportions.

3.

A survey result from
30 people is used in
a newspaper headline
as if it represents the
whole city exactly. Write
one criticismusing the
idea of sampling variation.

4. A random sample of
100 gives 48% sup-
port. A random sam-
ple of 1000 gives 51%
support. Which one
should carrymoreweight
when estimating the
population value? Explain.

5. Explain why a larger
sample size does not
remove sampling vari-
ation completely.

6.



A sample of 30 gives
80% support, but three
later samples of 1000
give 52%, 49%, and
51%. Which result is
more believable for
the population, and
why?

7. A researcher gets these
percentages for the same
question from repeated
randomsamples: 44%, 61%, 47%, 55%, 52%.
What do these chang-
ing results suggest about
sampling variation?

8. Another researcher gets
49%, 50%, 51%, 50%, 49%.
What does this sug-
gest about their sam-
ple size comparedwith
the first researcher?

9.

Explain the difference
between sampling vari-
ation and bias.

10. A sample of 1000 and
a sample of 30 both
come from the same
population. Which sam-
ple is more likely to
give an estimate close
to the true population
proportion? Justify your
answer without say-
ing “because it is big-
ger” only.

11. Write a short statis-
tical statement com-
paring how sample sizes
of 30, 100, and 1000

affect sampling variation.

12.


