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2 Medical researchers camied out an investigation into the effect of smoking in a country, A group of
male volunteers had their peak expiratory flow rate (PEFR) measured as shewn in Fig. 2.1,
— ——

Fig. 2.1

PEFR measures the maxmum speed of aiflow through fhe bronchi during breathing out in
dm® per minute (dm*min~"). Peak flow readings are lower when the airways are constricted,

The volunteers were grouped according to the number of packets of cigarettes that m_ay_smuhad
par year. Each packet contains 20 cigarettes.

Table 2.1 shows the resulis of thainvestigation.

Table 2.1

group 1 2 3 4“ - 5

number of packets of cigaroties o 1-50 51-100 101-150 181-230

smoked per year

mean number of packsts smoked | 0 30.61 73.80 12727 | 18022
| P8rgroup = 5 = 1047 + 16.62 = 3.66 = 27.51

maan age of volurdeers + § 25.42 2282 26.68 2890 322

fyears = 5,61 = 3.28 =350 + 4,20 +3.21°

mean PEFR = & 513.43 494,70 443,33 350890 300,00

fam*min-t 28758 | +70.22 | x4514 | =32.38 & 46.90

number of volunteers testad 64 14 15 12 g

& = standard deviation

<

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Q2 Mark scheme
Expected answer Extra guidance
2(a) any 3 from: I diet / sex / alcohol consumption
1 body mass / weight : / medication / drugs / range
‘ ) of number of packets of
2 numper of volunteers in each cigarettes ;
group ; A same number in each age
3 age of volunteers ; group
4 no factor affecting air flow / lung | A asthma, CF, COPD, TB, lung
capacity ; cancer
5 (physical) fitness of volunteers ; | A disease affecting the lungs /
6 (type of) cigarette smoked ; breathing
Ype O glgare & smoked, A living at altitude
7 PEFR device / apparatus used ; | A minimum time since last
8 PEFR test done when cigarette )
volunteers are sitting down / I passive smoking
standing up ; A in terms of nicotine / tar / filter
9 time of day the PEFR test / brand )
performed ; A not after exercise / at rest
10 ethnicity / race ; [max3]
2(b) any 3 from: answers must either include both

support (max 2)

conclusion 1 (an increase

in the number of packets
smoked decreases the PEFR
measurement)

1 the mean PFER decreases as
the mean number of packets /
cigarettes smoked increase ;

2 compare data from two PEFR
and a trend on smoking

or

compare data from two number
of packets smoked and a trend in
PEFR ;

3 highest no. of packets /
cigarettes smoked has the lowest
mean PEFR ;

‘means’ or link relevant

data for any two groups (age or

PEFR and number of

packets smoked) from Table 2.1

| comparisons of age with PEFR

must link PEFR values to the
amount smoked / number of
packets (not just quote from the
table)

e.g. (mean) PEFR decreases from
513.43 to 300.00 with

increase in packets / cigarettes
smoked

e.g. (mean) PEFR decreases as
the (mean) number

packets increase from 0 to 189.22
A non-smokers / group 1 has the
highest mean PEFR

EXAMINER

COMMENTS

MARK
SCHEME




(&) State three variables which should have been-standardized in this invastigation.
e
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{&)} The medical rescarchers made bwo conclusicns based on the data shown in Table 2.1.

L. Anincrease in the number of packets smoked decreases the PEFR measurement.

2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.
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2(a)

2(b)

2(c)(i)

2(c)(ii)
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Q2 Mark scheme
Expected answer Extra guidance
2(b) conclusion 2 (the number of must link age values to the

packets smoked increases with
age)

4 as mean age increases the
mean number of packets
increases ;

5 compare data from two age
groups and a trend on smoking
or

compare data from two mean
number of packets smoked and a
trend on age ;

6 oldest volunteers / group

5 smoked the highest mean
number of packets ;

does not support (max 2)
conclusion 1 (an increase in
the number of packets smoked
decreases

the PEFR measurement)

7 as the number packets
increases

and

the values / range / standard
deviation of PEFR of two of the
groups

overlap ;

conclusion 2 (the number of
packets smoked increases with
age)

8 values / range/ standard

deviation of the ages (for each
group) overlap

or

there are no distinct age groups /
age groups overlap ;

9 group 2 smoke more packets
than group 1 but (mean) age is

lower ;

amount smoked / number of
packets (not just quote from the
table)

must not use group 1 data here
(26.42 and 0)

e.g. (mean) number of packets
increases from 30.61 to

189.22 with an increase in age
e.g. (mean) age increases from
22.82 to 36.22 as the

(mean) number of packets
smoked increases

A the youngest smokers / group
2 smoked the least mean
number of packets

A the largest mean number of
packets was smoked by the
oldest people

e.g. overlap between:

group 1/ non-smokers and group
2

group 1/ non-smokers and group
3

group 2 and group 3

group 4 and group 5

A individuals in groups 1, 2, 3 and
4 all have a
similar / same age

[max3]
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(e) (i) State a null hypothesis for 2 statistical test to find out whether the data in Table 2.1
—— = — ————

supports the conclusion that:

An increase in thr. number of pa:km smnked decreases the PEFR measurement,
anificant...felatpoship. ERERN .

_ fatkets..emoted..ncl.. dﬂufﬂf;ef
_______ fFE F ﬁ_msmm [1]

(i} State two ways in which tha data for group 5 ig less trustworthy compared with the data
for the other groups.

Masobsroh... olunkers.. destred 5. I‘fﬁﬂ
A Fm fhe. k«ﬁaas%

.............. i [2]
[Tatal: 9]

2(a)

2(b)

2(c)(i)

2(c)(ii)
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MIDDLE Low

Extra guidance

2(c)(i)

there is no significant relationship
/ correlation between the
decrease in

the PEFR and the increase in the
number of packets of cigarettes
smoked

or

there is no significant decrease
in the PEFR as the number of
packets

smoked increases

or

the increase in the number

of packets smoked does not
significantly decrease the PEFR ;

A there is no significant
relationship / correlation between
the increase in the number of
packets of cigarettes smoked and
the decrease in the PEFR

[max1]

2(c)(ii)

any 2 from:

number of volunteers small (est.);
great(est) range in number of
packets of cigarettes smoked
(151-230) ;

larg(est) standard deviation for
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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2 Medical researchers carred out an investigation Into Ih%:.m_a_uﬂm@mm a country. A group of
mals voluntears had their peak explratery flow rate (PEFR) measured as shown in Fig. 2.1,
Pl L e e ) L

PEFA measures the mj"peﬂ__ﬂf aldlow through the bronchi during breathing
K flow ihe airways G

readings are lowar when the airways 8¢ constricted.
'-_"‘--—-"'"_"“'l-..._

dm? per minute (dm®min™"). Pea

out in

The voluntears were grouped accarding to the num ackets of cigarettes that they smoked
per year, Each packet contains 20 cigarattes.

Tabla 2.1 shows the results of the mvestgation.

Table 2.1
group - 1_ - 2 ) 3 ) LS _i
number of packets of cigarettes o 1-50 | 5i-1o00 | 101-150 |/ 151-23
smaked per year ) ) .
mean number of packets smoked 0 3061 T3.80 12727 18822
par group + 5 =+ 1047 + 16.52 {EI@F +27.51
mean age of volunteers + s og42 | 2282 |-72688 ~ 2860 %22 |
Iyears + 5.61 +3.28 + 35 +4.20 % 3.21
= - = = e
mean PEFRx 5 51343 494,70 443.33 35080 300.00
fdm?mint = H7.58 | =792 +45.14 +32.38 + 46.90
number of volunteers tested &4 14 15 12 ]
1% .
s = standard deviation o 3462 34b90.
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2(a)

2(b)

2(c)(i)
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Q2 Mark scheme
Expected answer Extra guidance
2(a) any 3 from: I diet / sex / alcohol consumption
1 body mass / weight : / medication / drugs / range
‘ ) of number of packets of
2 numper of volunteers in each cigarettes ;
group ; A same number in each age
3 age of volunteers ; group
4 no factor affecting air flow / lung | A asthma, CF, COPD, TB, lung
capacity ; cancer
5 (physical) fitness of volunteers ; | A disease affecting the lungs /
6 (type of) cigarette smoked ; breathing
Ype O glgare & smoked, A living at altitude
7 PEFR device / apparatus used ; | A minimum time since last
8 PEFR test done when cigarette )
volunteers are sitting down / I passive smoking
standing up ; A in terms of nicotine / tar / filter
9 time of day the PEFR test / brand )
performed ; A not after exercise / at rest
10 ethnicity / race ; [max3]
2(b) any 3 from: answers must either include both

support (max 2)

conclusion 1 (an increase

in the number of packets
smoked decreases the PEFR
measurement)

1 the mean PFER decreases as
the mean number of packets /
cigarettes smoked increase ;

2 compare data from two PEFR
and a trend on smoking

or

compare data from two number
of packets smoked and a trend in
PEFR ;

3 highest no. of packets /
cigarettes smoked has the lowest
mean PEFR ;

‘means’ or link relevant

data for any two groups (age or

PEFR and number of

packets smoked) from Table 2.1

| comparisons of age with PEFR

must link PEFR values to the
amount smoked / number of
packets (not just quote from the
table)

e.g. (mean) PEFR decreases from
513.43 to 300.00 with

increase in packets / cigarettes
smoked

e.g. (mean) PEFR decreases as
the (mean) number

packets increase from 0 to 189.22
A non-smokers / group 1 has the
highest mean PEFR
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COMMENTS

MARK
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(a) Statethree variables which sthndardimd irvthis investigation,
- =}
,,,,,,,,,,,,,,,,,,,,,,,,,, ean......age... ot . the . polunteers. . oith........ Your
......... Seme.......stan.derd.... JVGTioN.... ... Mark Q2 Mark scheme
s T ... oF.. 9OMNTEETS | AeStEd i ' 2 Expected answer Extra guidance
. (a) 2(b) conclusion 2 (the number of must link age values to the
......... L T TN S——— packets smoked increases with | amount smoked / number of
age) packets (not just quote from the
- -E'he ______ I'“'{"’?W"?"_I_ _______ [ 1ﬁliﬂ......:!?b.€ ....... nm-,--n{z ...... Pitﬂ':. - 4 as mean age increases the table)
) ] ‘ mean number of packets must not use group 1 data here
......... -} {hﬁﬁﬂfﬁ?ﬁ?hﬂhﬂ!ipﬂr‘#ﬂﬁﬂ increases ; (26.42 and 0)
e.g. (mean) number of packets
5 compare data from two age increases from 30.61 to
..................................................................... Z(b) groups and a trend on SmOkIng 18922 Wlth an Increase In age
or e.g. (mean) age increases from
"""""""""""" compare data from two mean 22.82 t0 36.22 as the
__________________________________ 9] number of paf:kets smoked and a (mean) number of packets
........................................................................................................ trend on age ; Smoked increases
. (B) The medical researchers made twe conclusions based on the data shown in Table 2.1, 6 oldest volunteers / group A the youngest smokers / group
’ ) ' ; 5 smoked the highest mean 2 smoked the least mean
“1;" An increase in the-number of packets smoked: decregses the PEFR measurement, number of packets ; number of packets
- _ - - T does not support (max 2) A the largest mean number of
2. The number of packets smoked increases with age. conclusion 1 (an increase in packets was smoked by the
: ) the number of packets smoked oldest people
State how the results from Table 2.1 support thasa conclusions and how they do not support decreases
thesa conclusions. e.g. overlap between:
the PEFR measurement) group 1/ non-smokers and group
SLpEort , ' 7 as the number packets 2
‘ i 1 - ki d
For. Statewent |, the . mean... PEEA  decreses. . es.... nereases group 1/non-smokers and group
numper ot , and group 2 and group 3
wnth@ o packets . Smeked ... increoses.. e 513 fo 380 . 2(c)(i) the values / range / standard group 4 and group 5
M ean deviation of PEFR of two of the o i
e statement L2 dhe s tumbed L oh Jocket...smeRed groups A individuals in groups 1, 2, 3 and
4 all have a
-increose with  wesn AG8........ increses. ., . 26420 overlap ; similar / same age
) " conclusion 2 (the number of
%H" i e n e e s s s ee packets smoked increases with [max3]
i . )
: Stondard  devietion (5 oo largd age.
do not support -> The  overlapping =% 8 values / range/ standard
2(c)(ii) deviation of the ages (for each
: r + A
............. Al shtment. L. o SEOMPLE o GRS OGS s aroup) overlap
_____ gievp... ... LERR.IS...in.. range.. 17 63,7 3833 8 while. .. or
. . . ' there are no distinct age groups /
...... .. goap.. 5. LEIR. Xa0ge (S A5 R 3R 2, S0 S0, age groups overlap
Woelunteer w  johe  Swekes | heske..... hmﬁ_”“muﬂ“"h@m{vﬂﬂﬂ- 9 group 2 smoke more packefts
. than group 1 but (mean) age is
.......... thow,.... e dbo ek dewes | peckedts I3 lower ;
+ F stedeert 1, 5 and & Peops
ar .;aa.ngﬁ_fﬁ‘:’-“‘"’"'@ ar 2 ' - P .
age s abwt 25 in guy 4. | COMMENTS SCHEME




(e} (i) State a rnullbypothesis-for a statistical test to find out whether the data in Table 2.1

supports the conclusion that:
An increase in the number of pockets smoked decreases the PEFR measurement.
Correfot
e TREE S N FiGRTEI ... i ..........

woketiacen. . dngresses. in the  nwsber e £ pockets | Smeked

............... an ddﬂfﬁ??@,mPEF#mmm (1
(ii} State two ways in which the data for group 5 is less trustworthy compared with the data

for the other graups.

S - .U S intered. o oonumber . sbpackeiE...

..... The.....oumber. et belunfeers. .. i S 085 .. (2]
iz the gml‘f&t-

[Tatal: 9]

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Mark scheme

Expected answer

MIDDLE Low

Extra guidance

2(c)(i)

there is no significant relationship
/ correlation between the
decrease in

the PEFR and the increase in the
number of packets of cigarettes
smoked

or

there is no significant decrease
in the PEFR as the number of
packets

smoked increases

or

the increase in the number

of packets smoked does not
significantly decrease the PEFR ;

A there is no significant
relationship / correlation between
the increase in the number of
packets of cigarettes smoked and
the decrease in the PEFR

[max1]

2(c)(ii)

any 2 from:

number of volunteers small (est.);
great(est) range in number of
packets of cigarettes smoked
(151-230) ;

larg(est) standard deviation for
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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Select
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2  Medical researchers carried out an investigation into the effect of smoking In a country. A group of
male valunteers had thelr peak explratory flow rate (PEFR) measured as shown in Flg, 2.1.

Examiner marks and comments

Your
Mark Mark Comment
2(a) 1/3 The candidate gained credit for this answer.
This answer did not gain credit as the investigation does include
a way of standardising this variable.
This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.
2(b) 2/3 This statement could have gained mp4 or mp5, but did not
gain credit as the candidate omitted ‘'mean’ from the number

of packets (mp4) and did not quote the figures to show the
Fig, 2.1 increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of

PEFR measures the maximum speed of airflow through the bronchl during breathing out in
dm® per minute {dm®min—"}. Peak flow readings are lower when the alrways are constricted.

Tha volunteers were grouped according to the number of packets of cigarettes that they smoked
per year, Each packet contains 20 cigaraties.

Table 2.1 shows the results of the investigation, cigarettes.
Table 2.1
- ; - 2(c)li) 0/1 This answer is a weak description of a negative correlation,

group S 8 4 . 5 which is true, but not a null hypothesis. A null hypothesis
number of packets of cigaraties 0 1-50 S1-100 101180 | 151-220 should state that there is no significant correlation between the
smoked per year changes in the two parameters being assessed, in this case, the
mean number of packets smoked - 0 2061 73,80 12727 189.22 decrease in PFER and the increase in smoking
PEF group £ § = 10.47 + 15.52 + 9,66 +27.51
mean age of volunteers + 5 26.42 2Bz 26,66 28.90 36.22
fyears = 561 328 a.58 4.20 a8 . . . .

y i = * =0 oLl 2(c)(ii) 1/2  This answer is not relevant. The differences in ages does not
;’;ﬁr:a“nzf_ﬁﬂ*s :E‘& :‘%g :tﬂgﬁ :532-935; ETE-';% affect validity, which is more concerned with the reliability of the

—— : - : - = data for this group.

tears tastad . . . .

mm voluntesrs tes & 14_ 16 2 8 The candidate gained credit for this answer.

3 = alandard devialion

EXAMINER MARK
COMMENTS SCHEME




(a) State three variables which should have been standardised in this investigation,
= The. numnber. of welunteers tested sheuld. be
LYW . TS Lnﬁl[ﬁrﬂwpﬁh

(b} The medical rescarchers mads two conclusions based on the data shown in Table 2.1,
1. Anincrease in the number of packets smoked decreases the PEFR measurement,
2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.

suppart

Frum L j— ‘|: 54 me.an... T’EFP\ J.Mmq’iq vFrszn:L 515 43

...Ju;n....E..[?_F_‘...EF.! .a5..number. ok smaked... ﬂ?ﬁﬁuﬂ” ..... inereass.
do not support

‘...£nﬁm.....f.5x.me...ﬂr..:i;n,.%,_L,,.'I'.'?.:E-.!?-.....53:!-...2.{...\r.nlmtax.r.‘..s.....é&ﬁma,s..ﬁ
AS..anmber . of packets. smaked  inerease S

...................................................................................................................................................

2(a)

2(b)

2(c)(i)

2(c)(ii)

4

Your
Mark

page

Select

MIDDLE Low

Examiner marks and comments

Mark Comment

1/3 The candidate gained credit for this answer.

This answer did not gain credit as the investigation does include
a way of standardising this variable.

This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.

2/3  This statement could have gained mp4 or mpb5, but did not
gain credit as the candidate omitted ‘'mean’ from the number
of packets (mp4) and did not quote the figures to show the

increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of
cigarettes.

0/1 This answer is a weak description of a negative correlation,
which is true, but not a null hypothesis. A null hypothesis
should state that there is no significant correlation between the
changes in the two parameters being assessed, in this case, the

decrease in PFER and the increase in smoking

1/2  This answer is not relevant. The differences in ages does not
affect validity, which is more concerned with the reliability of the

data for this group.
The candidate gained credit for this answer.

EXAMINER MARK

SCHEME

COMMENTS




(c} (i) State a null hypathesis for a statistical test o find out whether the data in Table 2.1

supports the conciusion that:
Anincrease in the number of packets srmked deereases 'lhe. PEFR measurement.

Number of. packet s, smoked . and _PEFR messuremsnt
....... i SFLLa'tL&n:mi ._!M@.r_g_@-_. de..ong..ane tleeo

......... [1]

(i) State two ways in which the data for group 5 is less trustworthy ;;umparedmm the data
for the other groups.

~Mean. age.2f Mebnotears .36 above. 20, where.
25k obler. . qrenps.. are. below B0,

...................................

“Numbec % velundesss  besked. . i the. Jeast  amen
ol etler QXoups.s

.............. —
[Totak 8]

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Examiner marks and comments

Mark Comment

1/3 The candidate gained credit for this answer.
This answer did not gain credit as the investigation does include
a way of standardising this variable.

This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.

2/3  This statement could have gained mp4 or mpb5, but did not
gain credit as the candidate omitted ‘'mean’ from the number
of packets (mp4) and did not quote the figures to show the
increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of
cigarettes.

0/1 This answer is a weak description of a negative correlation,
which is true, but not a null hypothesis. A null hypothesis
should state that there is no significant correlation between the
changes in the two parameters being assessed, in this case, the
decrease in PFER and the increase in smoking

1/2  This answer is not relevant. The differences in ages does not
affect validity, which is more concerned with the reliability of the
data for this group.

The candidate gained credit for this answer.

EXAMINER MARK

SCHEME

COMMENTS
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