The Right Questions about Statistics: Choosing a Hypothesis test activity

Maths Learning Centre

EXAMPLE: Does the amount of

Concept
chilli in a meal affect your body picturs' ——
temperature? ’
Notes: SITUATION A Notes: SITUATION D

Owne group has chilll tn thelr meal, one group does
not. Measure temperature after the meeal.

Diagram

Stats analysis to do:

Groups are given 09, 0.50, 19, 1.50 of chilll powder
in thelr meenls. Measure tewperature after the meal.

Diagram

Stats analysis to do:

Notes: SITUATION B
Each person has both a meeal with chilll and a meal

without at different thmes. Menasure temperature
after both menls.

Diagram

Stats analysis to do:

Notes: SITUATION E
one group has chilll bn thelr meal and one does not.
Each person is askeot if they feel hot or not.

Diagram

Stats analysis to do:

Notes: SITUATION C
one group has chilll flakes in thelr wenls, one
group has chilli sauce and one has no chilli.
Measure temperature after the meal.

Diagram

Stats analysis to do:

Notes: SITUATION F
Each person has both a meal with chilll and a weeal
without at different times. They are asked if they
feel hot or not after both meals.

Diagram

Stats analysis to do:
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1. If people take multivitamins daily, does it reduce
their chances of a heart attack?

Concept picture:

v Y 3

Notes:
TWo groups ave given the same information about

LL{@S’CML& bg thelr doctor, but one Ls also Lnstructed
to take a wultivitamin daily. Follow for five years
and record whether tmg have a heart attack.

Diagram

Stats analysis to do:

3. Is your 1Q lower when you are responding to
emails continuously?

Concept picture:

e @ >

Notes:

Staff in a university sit at a desktop computer and
complete two (R tests. During one test, the email
program is turned off. During the other, the email
program Ls turned on and emails are sent to it
every two minutes.

Diagram

Stats analysis to do:

2. Does eating strawberries make ulcers grow more
slowly?

Concept picture:

Notes:
Two groups of rats ave given ulcer-causing bacterin.

One Ls given strawberry-rich diet and the other is
not. The total area of the ulcers in thelr stomachs is
mensured after two weeks.

Diagram

Stats analysis to do:

4. Does being shown love and care prevent plaque
build up in the arteries?

Concept picture:

Notes:
Rabbits are vandomised into three groups. One has

all their food delivered by a wachine, one has their
food delivered by a person, and the thivd is given
cuddles when the food is delivered. After a month,
the volume of plague build-up is measured.

Diagram

Stats analysis to do:
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5. Does the indoor temperature have an effect on the
number of dust-mites in the carpet?

Concept picture:

S

Notes:
n 23 offices, the number of dust mites in a sample

of carpet is counted. The temperature setting ow the
alr conditloning is also recorded.

Diagram

Stats analysis to do:

7. Is the percentage of people who can smell
asparagus different in Australia, China and
Indonesia?

Concept picture:

——— = Asparagus smell

Notes:

20 people born in each country are each sent to an
empty room then a plate of cooked asparagus is
placed by the air vent tnto the room. Whether the
person smelled the asparagus is recorded.

Diagram

Stats analysis to do:

6. Does drinking chamomile tea have a relaxing
effect?

Concept picture:

Chamomile tea Dy —>

Notes:
Participants have a heart-rate monitor attacheo

while they wateh two stressful movies. During one
movie they are given a cup of ordinary ten, during
the other they are glven a cup chamonile tea. The

change in heart rate for each situation is vecorded.

Diagram

Stats analysis to do:

8. Are the majority of people in favour of an
unhealthy food tax?

Concept picture:

o 37

Notes:

A large survey asis people whether they ave in
favour of an unhealthy food tax. Whether they are
in favour or not is recorded.

Diagram

Stats analysis to do:
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9. Do maggots clean wounds faster than a surgeon?

Concept picture:

i e

Notes:

New patients are randomly allocated to have thelr
wounds cleaned by surgeon or maggots. The
number of minutes per arvea of wound is vecorded
for each patient.

Diagram

Stats analysis to do:

11. Do teenagers get the recommended 8 hours of
sleep per day on average?

Concept picture:

Hours of sleep @
([

Notes:

Parents of teenngers are asked to keep a diary of
thelr chilolren’s sleeping habits for a weonth. The
average vaumber of hours of sleep per night is
vecordeo for each teenager.

Diagram

Stats analysis to do:

10. Does a students’ consumption of soft-drink affect
whether they are physically violent?

Concept picture:

C——— = C_ Physical violence

Notes:

Students svm/eged to find the number of cans of
soft drink they consume per week. Sehool recordls
are used to determine which students have been
tnwvolved Ln violewce at school.

Diagram

Stats analysis to do:

12. Do hairier people get less mosquito bites?

Concept picture:

C———, _— C_ Mosquito bites

Notes:

one group of people have one arm Left as normal
and one arm shaved. They are sent to sleep tn a
room anol then mosqulitoes are released. The number
of mosquito bites on each arm (s counted the next
wmorniing.

Diagram

Stats analysis to do:
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13. Are children just as likely to have an allergic
reaction to Band-Aids on their hands as their feet?

Concept picture:

Place on body |:> Allergic reaction

Notes:

Each child tn the smdg has o Band-Ald applied to
both thelr hand and thelr foot, which is left for two
days. Whether an allergic veactlon develops in ench
stte Ls vecorded.

Diagram

Stats analysis to do:

15. Do longer novels in the library get borrowed less
often?

Concept picture:

e et 3

Notes:

From the records of many Libraries, the wumber of
tlmes a book s borrowed per year s caleulated for
many books. Then the number of pages tn each
book Ls counted.

Diagram

Stats analysis to do:

14. Does taking Vitamin B12 supplements improve
elderly people’s short-term memory?

Concept picture:

|:> Short-term
memor

Notes:

owne group of elderly people is given vitamin B12
supplements datly for two months, while the other
is glven a placebo. Scores on a short-term memory
test ave vecoroled before and after the treatment.

Diagram

Stats analysis to do:

16. Does a healthy-eating program in schools make
more children bring healthy lunches?

Concept picture:

Healthy eating ':> Healthy lunches
progra

Notes:

Many schools ave randomly allocated to either give
a healthy-eating program in thelr classes or not.
ow a particular day after the program, children’s
Lunehboxes tn each school ave classified as healthy
or unhealthy.

Diagram

Stats analysis to do:
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17. Does starting exercise earlier after a heart attack
shorten the time to recovery?

Concept picture:

O e S

Notes:

Physiotherapist records for a large group of patients
are used to find both the number of days between
heart attack and exercise, and the total time to
recovery.

Diagram

Stats analysis to do:

19. What percentage of bananas have more than
the recommended daily intake of potassium?

Concept picture:

RDI of potassium @
(I

Notes:

Random samples of bananas are taken from
several banana farms. The amount of potassivum tin
each banana is founo and compared to the
recommended daily intake.

Diagram

Stats analysis to do:

18. If you dream about a new game you learn, do
you perform any better?

Concept picture:

oy S e

Notes:

Students are taught a computer game before going
to sleep. They write down thelr dreams when they
wakre up and then play the game to get a scove. It is
recordedt whether they dreamed about games at all,
games generally or specifically the new game.

Diagram

Stats analysis to do:

20. Do either the temperature or the salt content in
bread affect how quickly mould grows on it?

Concept picture:

—
Mould growth

Notes:
Bread Ls baked with vartous salt comtents and

slices ave placed tn vooms of various temperatures.
The aven of mould is measured after two days.

Diagram

Stats analysis to do:
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EXAMPLE: Does the amount of

Concept
chilli in a meal affect your body pictunl:- ——
temperature? '
Notes: SITUATION A Notes: SITUATION D

Owne group has chilll tn thelr meal, one group does
not. Measure temperature after the meeal.

Diagram

chnlly

o/ 2R
Th ‘ILerv\P
A
Stats analysis to do:

Z*Sﬁm,@)ﬁ +-test

Groups are given 09, 0.50, 19, 1.50 of chilll powder
in thelr menls. Mensure tevaperature after the meal.

Diagram

IC hll; I
% CA I, E -iem/;,
\,\ {EMI'::
>
Stats analysis to do:

‘(‘ﬁﬂ r€Ss,omn

Notes: SITUATION B
Each person has both a meal with chilll and a weal
without at different thimes. Measure temperature
after both menls.

Diagram

—

@

\sH:

Stats analysis to do

Potired +-test

Notes: SITUATION E
Oone group has chilll tn thelr meal and one does not.
Each person is askeot if they feel hot or not.

Diagram
Ch;ll‘\

;g*" 2P
™ M

Stats analysis to do:

Cl’\iFSqM[}V‘EDI JﬁS’L (/0"‘ me:}m-}}bm)

Notes: SITUATION C
one group has chilll flakes in thelr wmenls, one
group has chilli sauce and one has no chilli.
Measure temperature after the meal.

Diagram

P Ch ”I
s Ppm

\) 46#’\}9

Stats analysis to do:

ANOVA

Notes: SITUATION F
Each person has both a meal with chilll and a weeal

without at different times. They are asked if they
feel hot or not after both meals.
B [

-:ifm
%\) h u, SK
B 1D
Efd:'”.f
/7 am
Stats analysis to do:

M Vem ar'S 4&5%

Diagram
[ THemp
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1. If people take multivitamins daily, does it reduce
their chances of a heart attack?

Concept picture:

v S 3

Notes:

TWo groups ave given the same information about
L’Lfestgte bg thelr doctor, but one (s also nstructed
to take a wultivitamin daily. Follow for five years
and record whether they have a heart attack.

Diagram
muH[ Wm“iv Hﬁzak
% A % an

N Hepw+ At eck
™

Stats analysis to do:

Chi- gqmaweo’ rest (ﬂr n<ocial, on)

? %

3. Is your 1Q lower when you are responding to
emails continuously?

Concept picture:
€ et w2

Notes:

Staff in a university sit at a desktop computer and
complete two (R tests. During one test, the email
program is tuned off. During the other, the email
program Ls turned on and emails are sent to it
every two minutes.

Diagram

~ s Em
= S L=
@ |

Stats analysis to do

p(ﬁ N‘QQ/I )L, ;Laﬁ-

2. Does eating strawberries make ulcers grow more
slowly?

Concept picture:

Notes:

Two groups of vats ave given ulcer-causing bacteria.

One Ls given strawberry-rich diet and the other is
not. The total avea of the ulcers in thelr stomachs is
mensured after two weeks.

Diagram
i R [ t
Wlter arep
e

Stats analysis to do:

2-(m IR H-test

Sk ﬂ,’{:“‘
Do |5 e

/%—\J

4. Does being shown love and care prevent plaque
build up in the arteries?

Concept picture:

Notes:

Rabbits are vandomised into three groups. One has
all their food delivered by a machine, one has their
food delivered by a person, and the thivd is given
cuddles when the food is delivered. After a month,
the volume of plague build-up s measured.

Stats analysis to do:

C& e P b?”e
@laja
AMVIVA

Diagram
Cawg
(854
N PW"-‘-’
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5. Does the indoor temperature have an effect on the
number of dust-mites in the carpet?

Concept picture:

o D o

Notes:

n 23 offices, the number of dust mites b a sample
of carpet is counted. The temperature setting ow the
air conditioning s also vecoroled.

Diagram

u\S‘)LM?LE_i
/ 4>

s J-tmp
TN

46#1/&

D’us!‘
s @

Stats analysis to do:
V‘Egrgs.ﬁm

7. Is the percentage of people who can smell
asparagus different in Australia, China and
Indonesia?

Concept picture:

C—— —(C_ Asparagus smell

Notes:

20 people born in each country are each sent to an
empty room then a plate of cooked asparagus is
placed by the air vent tnto the room. Whether the
person smelled the asparagus is recorded.

Diagram
bun ry
][}QL’]I § Sme/]
\> Smell ) D‘Q
[0 0
7[{ A

Stats analysis to do:
CAE’S?Maw:p( lest (}[-I::W‘ oS oicition )

6. Does drinking chamomile tea have a relaxing
effect?

Concept picture:

Chamomile tea Dy —>

Notes:
Participants have a heart-rate monitor attacheo

while they wateh two stressful movies. During one
movie they are given a cup of ordinary ten, during
the other they are glven a cup chamonile tea. The

change tn heart rate for each situation is recorded.

Diagram
prprl L rat

B
ST

O

&

Stats analysis to do:

i:or{bo_d 4'46’51,’

8. Are the majority of people in favour of an
unhealthy food tax?

Concept picture:

e 3P

Notes:

A large survey asis people whether they ave in
favour of an unhealthy food tax. Whether they are
in favour or not is recorded.

Fovour Tox ?
AN
Stats analysis to do:

2-text ‘{'.‘_;/‘ Pra‘aam‘-ow (or 64"\9?!/!0}'&;‘}@47&;%[0

Diagram
FﬂUm-/\TO‘x

frzwa
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9. Do maggots clean wounds faster than a surgeon?

Concept picture:

ey et o>

Notes:

New patients are randomly allocated to have thelr
wounds cleaned by surgeon or maggots. The
number of minutes per arvea of wound is vecorded
for each patient.

Diagram
% _» L\;ﬂl«u l}zhﬂ’i WLIO cleons C‘feaﬁiﬂj Firmd
Ny [Cleaning fine R ~trrerr
PC-" Jwta

X X

R ey ]

Stats analysis to do:

> «swp]m 3} test

11. Do teenagers get the recommended 8 hours of
sleep per day on average?

Concept picture:

Hours of sleep @
([

Notes:

Parents of teenngers are asked to keep a diary of
thelr chilolren’s sleeping habits for a weonth. The
average vaumber of hours of sleep per night is
vecordeo for each teenager.

Diagram

i )“ in.)w-s af: leeﬁ

Stats analysis to do:

one —Sam,o} c ‘)t'-"!'@\\"}'

10. Does a students’ consumption of soft-drink affect
whether they are physically violent?

Concept picture:

C——— = C_ Physical violence

Notes:

Students swveged to find the number of cans of
soft drink they consume per week. Sehool recordls
are used to determine which students have been
tnwvolved Ln violewce at school.

Diagram

Cong o d"l'l-ﬂ -
k = Coms‘ufdrwi: ‘
\‘& Violence
2[R

Stats analysis to do:

2 ﬁ:mmﬂgje Fohest Con fﬁgish‘c *‘Eyress;on)

Vi olence
AV

( V‘D;E'p jm,FJ

12. Do hairier people get less mosquito bites?

Concept picture:

C———, _— C_ Mosquito bites

Notes:

one group of people have one arm Left as normal
and one arm shaved. They are sent to sleep tn a
room anol then mosqulitoes are released. The number
of mosquito bites on each arm (s counted the next
morning,.

; +rrTr— Sl"ﬁ‘v[’.d lo‘.f*g_g
\u| urshoved bites 0 >
e
showe
%ﬁ ~ | pa
[
o
Stats analysis to do:

Poricef F-test

z
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13. Are children just as likely to have an allergic
reaction to Band-Aids on their hands as their feet?

Concept picture:

Place on body |:> Allergic reaction

Notes:

Each child in the study has a Band-Ald applied to
both thelr hand and thelr foot, which is Left for two
days. Whether an allergic veactlon develops in ench
stte is recovoled.

Diagram
oot reaction
9 - ®
X & @
%) S3e D Q
rend-iowy

Stats analysis to do: ?{
MecNempy's Tegt

15. Do longer novels in the library get borrowed less
often?

Concept picture:

e et 3

Notes:

From the records of many Libraries, the wumber of
tlmes a book s borrowed per year s caleulated for
many books. Then the number of pages in each
book is counted.

Diagram
Times bov

Ol [

Stats analysis to do:

Lf‘tzgrgs':,'oﬂ (Htost on Coefficient)

14. Does taking Vitamin B12 supplements improve
elderly people’s short-term memory?

Concept picture:

|:> Short-term
memor

Notes:

owne group of elderly people is given vitamin B12
supplements datly for two months, while the other
is glven a placebo. Scores on a short-term memory
test ave vecoroled before and after the treatment.

Diagram
e Mff\*‘
% m Tresdnent) | Asture
A i
0

A X

Stats analysis to do:
vl mSum'ﬂl?_, dotbegk

16. Does a healthy-eating program in schools make
more children bring healthy lunches?

Concept picture:

Healthy eating ':> Healthy lunches
progra

Notes:

Many schools ave randomly allocated to either give
a healthy-eating program in thelr classes or not.
ow a particular day after the program, children’s
Lunehboxes tn each school ave classified as healthy

or uwmmtl/lg.
@ % unh@ﬁ}h

Dlagram E—
~ (%]
L 5/0
;%‘;D;m
#-test

Stats anaIyS|s to do:
2“&0)%@&
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17. Does starting exercise earlier after a heart attack
shorten the time to recovery?

Concept picture:

O T

Notes:

Physiotherapist records for a large group of patients
are used to find both the number of days between
heart attack and exercise, and the total time to
recovery.

Diagram

D“f Yoexer Tire Jo

Tecovg,

ﬁajx to
Exertice

\ 'TU'V\E. 40 ~(p -

Stats analysis to do:

regression (t-test on coeffrient)

19. What percentage of bananas have more than
the recommended daily intake of potassium?

Concept picture:

RDI of potassium @
(I

Notes:

Random samples of bananas arve taken from
several banana farms. The amount of potassium tn
each banana is founo and compared to the
recommended daily intake.

Diagram

) ™ ore Fhom PDT ?

Stats analysis to do:
z - for P"‘D\OOr’riam (“r Chi-rqmayeﬁgﬂw%m aF FJ)

18. If you dream about a new game you learn, do
you perform any better?

Concept picture:

oy S e

Notes:

Students are taught a computer game before going
to sleep. They write down thelr dreams when they
wakre up and then play the game to get a scove. It is
vecorded whether theg dreamed about games at all,
games generally or specifically the new game.

Diagram
Dreomn “P <
/Iiﬁ noD Drecim TJR Covre
ARAl
M2 .

{"W"(P. jf‘au'o;

Stats analysis to do:

ANMOVA

20. Do either the temperature or the salt content in
bread affect how quickly mould grows on it?

Concept picture:

=
Mould growth

Notes:
Bread Ls baked with varlous salt contents and

slices ave placed tn vooms of various temperatures.
The aven of mould is measured after two days.

Diagram
§a 1+ ']
D Temp v
Mol A rer, — s
—L._n,.)Q

Stats analysis to do:
/V\V\I-)j]ofe V“Edl“ﬁgg;m
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