Appendix Five

Second Exploratory Study Scoring Rubrics and
Responses to Questions

A5.1 Map Question Rubric
PROBLEM VALIDITY

Present
Problem appears to be a perceived pattern in sdat@ As such the
problem is ill-defined and it is not clear what question is being asked.
Partial
Indicate problem definition is not clear.
Absent

No reference to problem formulation.

MEASUREMENT VALIDITY

Present
Queries whether the measure is valid. State that a limb missing could be an
arm or leg andhat the measure isot fully explained because it is not
stated whether partial limbs such as a missing forearm bone were included.
Query whether the same biological mechanism is operétingifferent
limbs, or query whether a missidgnb could have several biological
explanations.

Partial
Indicate thatwould like to investigate the classificatioprocedure for a
missing limb.

Absent
No mention or querying of the measure used.

DATA CAPTURE VALIDITY

Present
State data capture is invalid sinmely one yeagiven. Would like to see
data over a number of years presented.

Partial
Indicate there are not enough data.

Absent

Not mentioned.

ANALYSIS VALIDITY
An analysis validity check cannot be done on this problem.

MY OWN INTERNAL CHECK

Present
Use context knowledge tamodel the population distribution of New
Zealand in the marked areas (ie one-third for top area, one-sixth for each of
the otherareas).Check whether the samptiatadistribution reflects this
population distribution and determitigat it does not. Checkplausibility
of the information againstwn context knowledge and recalls samilar
clustering incident.
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Partial

Absent

Indicate more people living in an area yet no abnormalities recorded.

No mention of population distribution on tleeuntry. Describes thgraph
- there is 3 in this area etc.

VARIATION (statistical perspective)

Present

Partial

Absent

State that sample is small and therefore expect lots of variation even from a
stable process.There would need to be something in the pattern of
variation over and above the normal levels expected in a stable “nothing is
happening process”, before accepting anything other than random variation
was operating.

Indicate in another year could see a differgmtead of numbers in the
country or total numbers could be different.

Not mentioned.

VARIATION (context perspective)

Present

Partial

Absent

Give particularsystem and individualeasonsfactors or suggestions for
what could be causing the abnormalities in the middle of the country.

Indicate that there may be factors causing the abnormalities but do not give
particular examples or give individual reasons only.

No possible causes given.

RETHINKING THE ANALYSIS

Present

Partial

Absent

State thatgeography of birthmay not be the appropriate variable for
looking at the data. Could look at the data from family tree variable or even
geography of conception perspective etc.

Indicate there could be otherays to look atthe databut do not give
specific examples.

No reference to this aspect.

CAUSAL VALIDITY

Present

Partial

Absent

Implicit in the presentation of the data is that there is a geographical cause
for this clustering of data. Another explanation could be random variation.
Furthermore an alleged geographical cause cannot be altered and at the best
be only a pointer to a deeper cause.

Give one of the above reasons.

No reference to implied causality.
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COMMUNICATION OF DATA

Present

Partial

Absent

State communication of data could be misleading. Wiikgdto know the
exact location of each birth and the city.

Indicate presentation of data could be misleading.

No mention of how the data are presented.

EXTERNAL CHECKS
An external check cannot be done for this problem.

CONCLUSION VALIDITY

Correct

The problem suggests that there is a pattern inldbebut as such it idl-
defined. The measure of missing limbs could depend on classification, and
depending on the type @imb, may not be subject to the same biological
mechanism, in which casthe measure may naddressthe perceived
problem. One would expect the dataoughly to be in proportion to the
population data iinothing specialvas happeningThese data araot in
proportion, but this is amallsample, and irsmall samples one obtains
lots of variation in a stable process. The item may be wanting bediéve

that something other than random variation is presésuich as
environmental or geneti@ctors),since it appears there is a clustering in
the middle of thecountry. This communication of the data could be
misleading as the exact location of the births could be wsj@lgad.Also

the pattern presenteiiggestghat geography is a factor, whereas if the
data were looked at frote perspective of another variable there may be
another pattern. | am not willing to believe, on one yedatswith such

small counts, that there is a pattern in the data, and that anything other than
random variation i®perating. | would hop¢hat the investigatowould
collate the dataver a longer period aime and specifically pinpoint the
towns where the births occurred.

Give at least two of the above explanations including random variation.

Partially correct

Incorrect

Indicate data have no meaning.

No conclusiormade or attempt tbase conclusion on context knowledge
only.
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A5.2 Error Rate Question Rubric

PROBLEM VALIDITY

Present
The problem is well-defined in that there is a concern about the number of
errors being made by office staff and therefine investigation is centred
around finding out why. It halseen defined in terms a¥ho in the office
staff is makingthe errors whichmay or may not be aseful question to
address in this system.

Partial
Problem is well-defined by stating that too mayorsare being made by
a group of workers.

Absent
No reference to the whether the problem is well-defined.

MEASUREMENT VALIDITY

Present
State thdength,type and difficultylevel of the transaction may affect the
number oferrors. Thusthe measure of the number efrors per day
broken down by persomay be validfor addressing differencemmong
people but it is restrictive in discovering why those differences occur.

Partial
Indicates the type of transaction may be a factor inether rate of the
workers.

Absent

No mention of measure used.

DATA CAPTURE VALIDITY
Present
State that sampling over one montlay or may not be valitbr this type
of situation as patterns @fork overthe year orduring different months
may be quitedifferent. Mention that the same auditshould have been
used for all four workers, that some randomisation process should be used
for checking thdransactions, anthat theworkers should be anonymous
for an unbiased audit.

Partial
Mentions some facet of data captsteh as one monthdata maynot be
sufficient or may be sufficient but doesn’t state why.

Absent
No mention of data capture

ANALYSIS VALIDITY
Present
The graph used is appropriate for the data.

This criterion is not marked.

MY OWN INTERNAL CHECK

Present
Reads and comprehentthe graph fully. The information presentedoes
not conflict with my own world knowledge about such situations.
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Partial

Absent

VARIATION
Present

Partial

Absent

VARIATION
Present

Partial

Absent

Misunderstands or misreads some aspecthefgraph or checks the
meaning of an aspect of the graph.

Is not able to comprehend the graph.

(from a statistical perspective)

Mentions the spread of the boxplots and states that workers A, B and C are
similar andthat D isdifferent. Noteghat A is themost variable and D is

the leastvariable. Also noteghat there may be no difference among all

four workerssince the apparent difference of D may be due to sampling
error (variation), as the sample size of 30 for each worker is small.

Indicates workers A, B and C are similar and that D is different.

Gives a rank order based on median only.
(from a context perspective)

Suggests systerand individual explanationfor variation amongst the
workers such as working conditions, types of transactions etc.

Indicates other factorshould be considered as to wthe workers are
different but does not give any suggestions, OR givesndividual
explanations only for the variation, Gfeggests D ishe best worker and
the others are poor workers.

Describes the data in terms of the varialdash as A hashe highest
number of errors per day and D has the lowest median.

RETHINKING THE ANALYSIS

Present

Partial

Absent

Suggest graph orother variables (not pertaining to explaining the
difference among the workers) such as number of errors versus transaction
type, or suggest graph workersanotherway such as #imesseriesplot

for each worker.

Suggest looking at the worker variable may not be revealing the situation.

No suggestions for another way of looking at the data.

COMMUNICATION OF DATA

Present

Partial

Absent

States that box-and-whisker plots are a suitable methambfoparingdata
among workers.

Indicates the graph used is suitable but doesn’t say why.

No mention of how the data are communicated.
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EXTERNAL CHECKS
An external check cannot be done for this problem.

CAUSAL VALIDITY
The reader is expected to do thealysis.Therefore the causal validity of a statement
cannot be judged.

CONCLUSION VALIDITY

Correct

The problem is defined andseful for the system under study. The
guestion seeks to find out who is makihg errors which is aalid initial
analysis.Sampling over one month is sufficient as long tae data
collection procedure iseliable and randomised. | am not prepared to
believe that there is systematic variation and D is making fewersthan
the other three workers, since there is not enough informatideteomine
whetherreal orrandom variation i®perating.Also | am not prepared to
say that D is better than thethers, ashere could be many competing
system and individual explanationsyuch as working conditions, job
requirementdor eachworker, organisation ofwork, personalthe type,
length and number of transactions. Alsonsideration should bgiven to
the validity of measuring on number drrors perday, when the
complexity of the transaction may befactor. | would hopethat the
investigator would: observthe workers inaction to check outvorking
conditions; talk to the workers; check the type of transactions doeadby
worker; look for other sources of variation; and reanalyse the culatat
not on worker but perhaps aype of transaction - anithen, if necessary,
look at the third variable of worker.

Gives two or more of above reasons why no conclusion ahewtorkers
can be made.

Partially Correct

Incorrect

Gives one of the above reasons why no conclusibmut theworkers can
be made.

On the basis of the data gives a conclusion about the workers.
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A5.3 Die Question Rubric
MY OWN INTERNAL CHECK

Present

Give probability reasons such as equal chance for each number.
Partial

Indicate chance is operating.
Absent

No mention of probability.

VARIATION (statistical perspective)

Present
State that in smalkamples expedots of variation. ldeas of long run
relative frequency.

Partial
Ideas of long run relative frequency.

Absent

Not mentioned.

VARIATION (context perspective)

Present
Gives system anuohdividual explanationgor the numbersfalling in this
patternsuch aghe die is weighted or it is because of thay the die is
tossed.

Partial
Gives individual explanations only.

Absent

No mention of causes.

CONCLUSION VALIDITY
Correct

State no reasoyet tosuspecthe die isbiased. Perhaps would tos®re
times to check.

Partially correct
Indicate the data have no meaning.

Incorrect

Die is biased or die is fair but the pattern is due towhas the die is
tossed.
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A5.4 Prison Newspaper Questions 1 & 2 Rubric
PROBLEM VALIDITY

Present
The level ofprison suicides fronyear to year is a valid problem to be
addressedThe question of finding outvhy therewas a sudden rise in
1994 is useful fothe prison systemThe problem is of interest to many
people as inmateshould be ‘safe’ inpenal institution and it could be
considered a measure of how democratic or civilised our society is.
Give at least one reason why problem should be addressed.

Partial
Mention question should be asked but give no specific reason.

Absent

No reference to problem validity.

MEASUREMENT VALIDITY

Present
State thafor the initial part of theinvestigation it is valid to look at the
measures of number of suicides and number of inmbtdigate that to
obtain an understanding of the system need to measure or obtain a number
of other possible explanatonndividual (e.g. demographics of the
inmates) and system (e.g. prison conditions) variables.

Partial
Give one of the above reasons.

Absent

Do not mention any measurement issues.

DATA CAPTURE VALIDITY

Present
State valid to collectll the data availablever ten yearperiod. This a
census collection of data from all the prisons.
Would assumethat the data-missingnessate and the data collection
procedures and record keepifog the two factors of number of suicides
and number of prisommates are reasonahigliablethough thismay not
be the case.

Partial
Mention one aspect only on data capture validity.

Absent

No mention of data capture issues.

ANALYSIS VALIDITY

Present

State analysis is not appropriate as not comparing equal intervals of years.
Partial

Query inappropriate comparisons of average numbers and single numbers.
Absent

No mention of validity of analysis.
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MY OWN INTERNAL CHECK

Present
A quick two standard error checkemploying thePoissonmodel at the
upper bound, givesalue 0f9.6 suicides. Anean rate 06.1 suicides
per year was used, which was calculated fdata in articldrom 1985 to
1993. The quick rule of thumilor rates is: (mean ratey- 2x square-root
of the (mean rate). In this case one is interested ingper boundwhere
data are higher than expectedThe Poisson distribution assumes
independence and there is evidetiwd suicidesmay not bendependent.
If suicidesare not independent thenwlould have expected a cluster to
occur in 1994, which it has not, as tedue 10 is just ovethe bounds of
the two standard error limits.

Partial
State ten is not way off the average.

Absent
No attempt to check the plausibility of the information.

VARIATION (statistical perspective)

Present
Small sample (numbers) which implies lots of variation from yege#o.
Visualise a trend linavith an envelope of limits. A quickheck with the
Poisson model further reinforces the notiotihat random variation is
operating. Thus this wouldppear to be common cause variation rather
than special cause variation.

Partial
Visualise atime series plot with a trend and numbers varyesgh year
around the trend line. May not visualise the envelope of limitanisiation
that small sample numbers produce a lot of variation.

Absent
No consideration given to variation.

VARIATION (context perspective)

Present
Give system and individual explanations such as prison condiigasstc
for the sudden increase in numbers.

Partial
Mention there could bsome factors involved but do not specifically say
what, OR give individual explanations only.

Absent

Give no reasons, ORescribe the fadhat thenumbers went up i0994,
were only one in 1993 etc.

RETHINKING THE ANALYSIS

Present
The data have beamnalysed with averages of rawmmbers. Perhaps the
data should be analysed by the meastateper 100,000 inmates, aate
per person-years at risk to get a better understanding of the situation.

(I couldnow do my owninternal check on thelaim in this article using
the rate measure. | will check on ttetes/100,000 inmates. In 198%re
were 8 suicides giving eate of 288/100,000(quoted in the article). In
1994 10 suicides givesrate 0f204/100,000 assumingcanstant rate of
increasefor prisoninmate numbers. This suggesthe suicide rate has
gone down. Over the nine year period 1985 - 1i9@3average number of
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Partial

Absent

suicides per 100,000 inmates is 136. A two standard ehexkusing the
Poisson distribution gives 159. With this meaghee1994 rate isoutside
the boundary and therefore appears to be special gatiagon. However
this is an incorrect measufer capturing the suicide rate because the
prisoninmatenumbersare increasingver this time.The correct measure
Is average number of suicides p&rson-years at risk. Usirtge prison
population numbers stated ihme article, gives a result of 46/33750
suicides per person-years at risk assuming a consiaeise inprison
population. Abinomialtwo standard errocheckgives avalue of11.86
revealing that thet994 suicide numbersre well within thebounds of
random variation.)

Indicate that the suicide raseems to have gor®wn but do not suggest
that there may be another way of looking at the data.

No mention that there could be another way of looking at the data.

CAUSAL VALIDITY

Present

Partial

Absent

Although the article claims that theappears to be no explanatifor the
suddenincrease irsuicides,the article is implying thamprisonment is a
factor. The sudden increase may not be special to the prison population but
may be reflecting the situation outsidason, orthe situation applying to

the general population. | believe that imprisonment is a manipuabiee,

in that other alternatives to imprisonment in New Zealand penal institutions
should be considered (whiaghay be thereason forthe article heading
‘private prisons will help stop suicide’). Thus this factan be altered but

it could be also a pointer to a deeper cause. Also a plausible explanation for
the increase in suicides may be random variation.

Gives one of the above reasons/explanations.

No indication that other factors should be considered.

COMMUNICATION OF DATA

Present

Partial

Absent

EXTERNAL
Present

State communication of data isard to follow, is misleading and
inconsistent. Unable tmbtain a clear picture of th&end in prison
suicides. Graph would be better for communication.

Communication of data is inconsistent.

No mention of communication of data.

CHECKS

Checks or refers to the source/s ofdtcle (e.g. written by a university
lecturer with a doctorate iprison sociology anevritten for awell known

mainstream newspaper), and approaches the article with a certain degree of
belief but is willing to be critical.
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Partial
Regardsthe author as a reputable researchethia field and therefore
dispensed towardsaccepting his judgement and statistically-based
information.

Absent
No reference to the authority of the author r@wspaper in which
published.

CONCLUSION VALIDITY

Correct
This problem, orlevel of suicides, is avalid question tcaddress in the
prison systemsince detained peoplender supervision should be safe
from suchacts of violence. | coulbelieve thatsuchdata arereasonably
reliable. It is valid tocollect all the dataover aten year period and to
initially usethe measures of number of suicides and number of inmates.
Although, to obtain detterunderstanding of why suicidese occurring,
system and individual variables need to be part of the analysis. | would not
agree with this reputable authtbrat the trend threatens tmntinue. The
high number of suicidesan be explained by random variatiosing a
rough two standard error Poissaistribution check.The measure of
number of suicides per year is in question since more appropriate measures
for comparison of years may be: suicrdge /100,000 prisoners, iwhich
case a quick check reveals the suicide mate gone down; or suicides per
person-years at risk, wwhich case @inomial distribution check reveals
the suicide rates are within theounds of random variation. The
communication of the data isconsistent, possibly misleading, with the
averages founequaltime intervals quoted and not easiymderstood. A
time series graphmay portray thedata more clearlyand accurately.
Although the article claims that theappears to be no explanatifor the
suddenincrease irsuicides the article is implying thaimprisonment is a
factor. This suddemcrease may not be special to threson population
but may be reflecting the situation outspteson, orthe situation applying
to the generapopulation. Ibelieve that imprisonment is a manipulable
cause in that other alternatives to imprisonmeniNew Zealand penal
institutions should be considered (whiclay be theeason fortthe article
heading ‘privatgorisonswill help stop suicide’). Thus thigactor can be
altered but it could be also a pointer to a deepese Despite the fact that
| think thehigh number could be explained by random variatiompuild
hopethat an investigationvould proceed into findingpossiblecommon
causes, as a high standard of prisosafety is paramount anguch
variation or number is unacceptable.

Give three or more ahe abovereasonsncluding at least one statistical
reason why they do or do not suppihi claim of theauthor and/or how
they would proceed in the enquiry.

Partially correct
Give one or two othe abovereasonsincluding at least one statistical
reason why they do or do not suppit¢ claim of theauthor and/or how
they would proceed in the enquiry.

Incorrect _ _
Base their conclusion only on context knowledge.
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A5.5 Prison Newspaper Question 4 Rubric
PROBLEM VALIDITY

Present

Partial

Absent

As an initial question it is valid taddresghe issue ofMaori versus Non-
Maori ratebut other variables need to be lookedaksto. Particularly the
information might not be useftibr solvingthe problem, butmay give an
indication of what sort of data to look at.

Indicates thequestion is valid butloes notmention that other variables
need to be looked at in conjunction with this information.

No reference to problem validity

MEASUREMENT VALIDITY

Present

Partial

Absent

Queries the classification of inmates into Mard Non-Maori categories.
Who determined the classification®dmitting officer? Inmate?What
definition of a Maori was used? Census definition? Prison definition? Such
classifications may be arbitrary and could be biased.

Indicates that classification may be an issue but doesn’'t expawthyoor
how.

No suggestion that the measure captured may be flawed.

DATA CAPTURE VALIDITY

Present

Partial

Absent

Valid to take a censusr these dataver a period ofenyears.Would be
wary that thedata are reliable since so many peaptaild be involved in
the data collection process - that is the recordinguchinformationwhen
the inmate is admitted tprison. There isbound to be subjectiveness,
inaccuracies and data missing.

Mention the sampling mechanisomly. Do not querythe reliability of the
data collection management and procedures.

No reference to data capture validity.

ANALYSIS VALIDITY

Present

Partial

Absent

Querieshow the 1.5 wascalculatedand whether the different population
sizes weretaken intoaccount. (Note: someongho knows about rates
wouldn’t normally ask this question)

Queries the accuracy df5 andhow calculatedbut does nomention the
different population sizes.

No reference to analysis.
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MY OWN INTERNAL CHECK

Present

Partial

Absent

Comprehends and understands hbe ratiowas calculatedwith different
population sizes. The information presented sounds plausible and does not
contradict any of my internal beliefs.

Comprehendghe notion of a ratio butoes not understanthat the
population size must be taken into account, OR compretiradwtion of

a ratio but does not know how to compute a ratio with different population
sizes.

Does not comprehend the model.

VARIATION (statistical perspective)

Present

Partial

Absent

Small number of suicidg®0) overtenyears so variation will be factor

in the estimate of 1.5. A small change in numbers could prodabarge

in the ratios(e.g. Could random variation be a factor sineach small
numbersare beingdealt with? If 80% wereMaori and 20% wereNon-

Maori and the suicide numbers over 10 years were 40 and 10 respectively
then the ratio is 1However if it hadbeen 42 and 8 respectively then the
ratio is1.3 orthe 43 and 7 ratio i4.53.). Also there is no confidence
interval given with thisestimatewhich | would like to know in order to
evaluate this statement.

Indicates the ratid.5 may not beaccuratebut does not sayhy, OR
considers variation in a small sample may affect the accuraajobstnot
fully articulate. No mention of a confidence interval.

No consideration given to variation for the ratio estimate.

VARIATION (context perspective)

Present

Partial

Absent

Gives prison system anddividual/societareasons whyMaori are more
likely to commit suicide.

Gives individual/societalreasons only, ORmentionsthat otherfactors
should be looked at as to why Maori are more likelgdmmit suicide but
gives no specific factors.

No reasons given.

RETHINKING THE ANALYSIS

Present

Partial

Suggeststratifying on other variables to see if factors other thkmori
reveal more. Factors such asge group and prisontype (maximum,
medium or minimum security).

Suggestsother factorsshould be looked at but doesngive any
suggestions.
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Absent

No suggestions of stratifying oather variablesthat is removing the
factor Maori entirely from the way the data are looked at.

CAUSAL VALIDITY

Present

Partial

Absent

Other plausible explanations should be offered such as age andtppson
before | couldevaluatethis information.The proffered cause cannot be
manipulatedthus adeeper cause needs to be ascertaifbdre may be
deeper, more meaningftéasongthe idea offinding a ‘root’ cause) why
Maori and Non-Maori rates ardifferent. In particular there may be
cultural, social and environmentakpectsRace cannot beiewed as a
cause because it cannot be changed or altered. Also | dmawtwhether
this cause is special tihe prison Maori population or whether it is
reflecting the Maori population in general.

Gives one of the above reasons/explanations.

No indication that factors other than Maori should be considered.

COMMUNICATION OF DATA

Present

Partial

Absent

EXTERNAL
Present

Partial

Absent

Valid way to presenthe datafor populations oflifferent sizes as &tio.
Common usage for comparison of daféould like tosee a confidence
interval quoted for the ratio.

Valid for comparison of data - no mention of confidence intervals.

No reference to how the data are communicated.
CHECKS

Checks or refers to the source/s ofdhtcle (e.g. written by a university
lecturer with a doctorate iprison sociology anevritten for awell known
mainstream newspaper).

Regardsthe author as a reputable researchethia field and therefore
dispensed towardsaccepting his judgement and statistically-based
information.

No reference to the authority of the author r@wspaper in which
published.

CONCLUSION VALIDITY

Correct

As an initialquestion it is validfor the author, who is arexpert in this
field, to addresshe issue ofMaori versusNon-Maori rate, to uselata
gathered ovetenyears and to presetite data as aatio. The author is
trying to suggesthat prison is afactor in the greater number sdiicides.
However | would like to see the rate outside prison before considering this
variable. Theremay bereasons whymore Maori people commit suicide
such as psychological reaction to prison or the attitude of wardéhscio
inmates. Other reasons should be looked at that do not perthm factor
Maori, such as age and prison type. Variation needs to be accdéomnted
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the ratio inorder todeterminehow big a difference there is between the
two groups. Also kcould queryhow the ratiowas calculatedand whether
the different populatiosizes werdaken intoaccount. | would alstave
concerns abouthe reliability of the data in terms of the classification
definitions for the two groups, since it would t@lected by avide range
of people in the admittance procedures. | believelgtawould bereliable

in recording the event of suicide. Thisstatement abestcan only be an
indicator of where to lookor a deeper cause that can aetedupon. At
this stage | am not willing tbelieve that being/iaori is a factor irprison
suicides.

Gives two or more of the above reasons wby willing to agree with the
author yet.

Partially Correct
Gives one othe aboveaeasons whynot willing to agree withthe author
yet.

Incorrect

Agrees with author and/adoes notchallenge one conclusiomalidity
possibility.
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A5.6 Fitness Newspaper Question Rubric
PROBLEM VALIDITY

Present

Partial

Absent

For this problem to be addresdbdre must be belief, or some previous
evidence, or assumption, that level of fithess is afastor for health and
lowers the risk of death due to natucalusesThe question as to whether
exercise carlower the death rate isiseful for humansparticularly if it
means that the quality of life could lmproved. Ithink another useful
question would be whetherxercise carlower the incidence of heart
attacks rather than concentrate onlydeaths.The study isbeing carried
out underthe auspices othe Cooper Institutdor Aerobics Research and
thus there may be a vested interest in promoting exercise.

Mention at least the first concern.
Indicates that it is important taddress such problem as the current

lifestyle of people is perceived to be becoming increasingly sedentary or
give some other reason.

No reference to whether the problem should be addressed.

MEASUREMENT VALIDITY

Present

Partial

Absent

Measurementssuesarise as to what constitutes fitness in different age
groups. Assume differentcriteria used. | wouldlike to know what the
procedurewas if a persommoved acrossthe agegroup barrier in the
intervening years betwedhe first and second measure. It is probably
valid to measurditnesslevel on a treadmillvhich could, for example,
measure heart-rate and uptakeogygen. | wouldlike to know whether
heart-rate is a ‘good’ measure of fitheAge there other measurasich as
flexibility, muscle tone, walking distance, endurance? Is the treadmill test a
rough measure of fitnessRre there bettemeasures or several measures
thatshould betaken? Iwould alsolike to know howthey classified the
type ofdeath. Ithink another validneasure, considerintpeir claims of
preventing hearattacks, would be, foexample, to measureow many
had heart attacks atigled. Also there is armssumptiorthat fit people at
both measurement times continued to be fit inftilewing 5 years when
the number of deaths was counted.

Mention at least two of the above measurement issues.

Mention one of the above measuremessuesthat theywould like to
know more about.

Do not consider any measurement issues that might arise.

DATA CAPTURE VALIDITY

Present

Would hopethat arandom sample of mefrom different occupations,
ethnicgroups etc. that was representative of th&#SA male population,
wastaken into account in thetudy. If they did thestudy in somdarge
organisations, as ixommon practice, then hope they checked for
representativeness, althoutyjie study could be biased in terms @fork
and living environmentThe number in thetudy andhe use of one sex
are validfor the detection of any differences among gineups,since the
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Partial

Absent

death rate is small. Would like to know if they had rougkdyalnumbers

in each age group.

Would hope that the same technology, same treadmills and apparatus were
used inall the tests andthat the measurers had strict guidelines for
obtaining reliable measurements.

Would suspect that the data-missingnesswatemoderate butvould like

to know whethethe initial measurements of fitne$er this groupfitted

the same profile as those people who presented for both measurements.
The study was ommen yet the claims in the article d@ all people.
Conclusionscan only be applied tahe group from whichdata were
obtained which was USA men.

Mention at least two of the above concerns.

Mention one of the above concerns.

No mention of data capture or design of studies issues.

ANALYSIS VALIDITY

Present

Partial

Absent

The analysis is on deaths p&0,000 menWorking out proportions for
each category and comparing them to the same base number is valid.

Mention the analysis used is/alid but do not explairthat the four
categories will have different numbers of men and hencen#dsssary to
manipulate the data to the same base rate for comparison of categories.

No reference to the analysis method.

MY OWN INTERNAL CHECK

Present

Partial

Absent

From the statistics presented | can comprehttrad there is arupward
trend in the death rates which is explained by whether one is judded as
becoming-fit andunfit. Thosebecoming-fit had half the deatiate of the
unfit while those judged fit had one-third the death rate.

Recognise the upward trend only.

No description or summary of the given statistical summary.

VARIATION (statistical perspective)

Present

Partial

Rates given as per 10,000 men. Since a&@lyp)00men participated in the
study, consideration should bgiven to theraw numbers ireach of the
four categories. Anargin of error or confidendaterval should begiven

for the rates. A verysmall number in one category could give rise to
guestions of data interpretation. The article specifically mentions fit/fit men
at age 60 had 80% lowerdeathrate. The number ofit/fit men aged 60
may be small invhich case this categomay stand out simply on the
grounds of random variation alone.

Recognisethat sampling variation willmean that thdigures quoted are
only approximations (but possibly the figures do show a trend).
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Absent
No reference to variation

VARIATION (context perspective)

Present
Suggest many individual and system explanations, or sourcesiatfon
thatshould beaccountedor in the design,and in themeasures such as
nutrition levels, smoking status, medical conditions, stress |eattitside,
as well as the differing death rate and fitness levels of older men compared
to younger men.

Partial
Suggestindividual reasons only or mentionsther factorsshould be
considered but do not specify any.

Absent
No suggestions for whatariablesshould betaken into consideration to
explain the differences among the groups.

RETHINKING THE ANALYSIS

Present
Do these death ratendings apply tathe 20-30agegroup? Wouldike to
have somdreakdowninto agegroup stratasuch as 20-40, 40-60, 60-80
to ascertain the variation and risk that would apply to eaclyegg. This
would enable me to assess my risk in a more reliable way.
Would like to see the data categorised on life threatalmagses incurred
during the study, such as a heart attack or stroke, whenmensurvived,
rather than only omeaths, in order to properigssessthe benefits of
exercise.

Partial
Reference to one aspetich asage and deatrateandthat agemust be a
factor but do not explain further.

Absent
No reference to regrouping the data in another way.

CAUSAL VALIDITY

Present
| believe thatfactors such aswutrition levels, smoking statusnedical
conditions, stress levels, a®ll as death ratand fithess levels of older
men compared tgounger men, were or should b&ken intoaccount.
There is amssumptiorthat heart attacks are related fimess whereas
there may be other plausible explanations such as high blood pressure.
The cause ofitness is useful as it is somethitigat can be changed in
people to improve their chances of survival.
| believe or hope that some judgementcriteria such as biological
mechanism explanations and controlled laboratory experiments and
possibly replications of the study may have been performed.

Give at least two of the above explanations.

Partial
Give one of the above explanations.

Absent
No reasons given to support causal validity.
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COMMUNICATION OF DATA

Present

Partial

Absent

EXTERNAL
Present

Partial

Absent

The category fit to unfitvas not reported which makes omender if the
estimated valuavent againsthe trend. Thiscategoryshould have been
reported even if few or no people were in it. The data are easily understood
but a diagram ograph wouldimprove communication andhake the
findings more accessible to the reader.

Mention that agraph wouldhelp communication. Do not realise one
category is missing.

No comment on communication of findings.
CHECKS

This is a largestudy published in aeputable journal and therefore
scrutinised by experts. Based oarrent knowledge ivould agreethat
fitness improves the chances of not havirfgtal heart attack ir\merican
men.

Mention thatbased ortheir own knowledge of fithesand health they
could believe theséindings. ( i.e.these findingdit in with commonly
held community beliefs andssumptions based on widedia coverage
and the setting up of the Hillary Commission etc.)

No references to their own knowledge base or reputable journal.

CONCLUSION VALIDITY

Correct

Based on current knowledgevbuld be ingeneral agreememtith the
claim in the article thaexercisewould improve therisk of preventing
fatality in Americanmen, but there are aspects of teudy that | would
like to know about before being fully convinced. This is a latyely in a
reputable journal and | believe tdesign ofthe study would bevalid and
reliable andthat factors such aautrition levels, smoking statusnedical
conditions, stress levels, a®ll as death ratand fitness levels of older
men compared tgounger men, wertaken intoaccount. | wouldike to
know whether the treadmill test truly or orpgrtially captures théevel of
fitness. Also the findings are reportedor the entire age cohort and for
deathsonly. Therefore Iwould like to know the relativerisks among the
different agegroups, and to seedata onsurvival of life threatening
illnesses incurred during ttetudy, in order to assefize claimedbenefits
of exercise. The study found trends Aanericanmen, yet the implication
in the article is that the research applies to everyoneqtiestion is raised
whether the same trend applies to women and people in other countries and
cultures. The atrticle also claims that exercisemproves your risk of
preventing a heart attack, but this is not backed up byatsein the article
which is only on heart attack deaths. bNata aregpresented on the number
of men who had a heart attack aswdvived. Sampling variatiorshould be
recognised inthat the quoted figures shouldhave had a confidence
interval, andthe findings shouldhave reported omll four categories not
just three categories. The recommendation that it is nevdateto get fit
is logical and consistent with the findings presented.

Give three or more of the aboweasons whyhey agree or disagree with
the conclusion in the article.
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Partially Correct
Mention one or two aspects and reasaibpgutwhy they agree or disagree
with the conclusion in the article.

Incorrect

No mention of the abovéactors. Baseaheir conclusion on their own
knowledge.
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A5.7 Analysis of Student Responses

Present or Correct is scoredviarks,Partial or Partially Correct 1 mark and Absent or
Incorrect O marks.

Table A5.1 Student Responses to Map Question

MAP__ |Vaid |remenjcapt_|analy |Check|(Sia) |(Comt)|Analy [Valid |bata. |Check|Con
sA [o]o]o 1]lof2]o]o]o 0
w [o0|o]o0 2|lo]2]o]o]o 0
EAGE| 0 [0 | 2 1|1]2]ofo]o0 1
MORTA| 0 [ 0 | 1 2|lo]2]o]o]o 1
Nors [0 [0 [0 2|lo]2]o]o]o 0
ov Jofo]o ol1]2]2]o0]1 0
MEAN [ 0 | 0 [0.5] [1.3]0.3[ 2 [0.3] 0 [0.2] 0.3

Table A5.2 Student Responses to Error Rate Question

ERROR |U/1id |remeniCapt_|Analy |Chack|(stat) |(Cont) |Analy [Valid |5ata. |Check|Gond
sa [oJo]o 2110 0 0
e Jo]o]o 1110 0 0
#eE| 0 [0 [0 2]1]1]o 0 0
MoRTA| 0 [0 [ 0 2]1]o]o 0 0
vors [0 [ 2 [0 21212 0 2
o [o]o]o 2110 0 0
MEAN | 0 [0.3] 0 18] 11 ]o03 0 0.3

Table A5.3 Student Responses to Die Question

DIE  |Vaid |remeniapt |analy |Check|(Stan) |(Cont)|Analy [valid |ata. |heck|Gond
ISA 2]o]o 1
TEP 1[o]o 2
EAGLE 0 0 2 0

MORTA 2 0 1 0
NORS 1[o]o 0
joy o[1]>2 2

MEAN 1 [0.2]0.8 0.8
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Table A5.4 Student Responses to Prison Newspaper Questions 1 & 2

PRS1I2[Ugia |remenjcapt_|analy |Check|(ia) |(Cont)|Analy [Valid |5ata. |Check|Con
sA J[oJofoJofJofo|2]ofo]o]o]oO
w [o|oJofof1]af2]1]1]o|o]1
e#eE|o|ofoJof1|2]1]of1]ofo]1
MoRTAl g [1 [0 |ofof1|2[1]0o]ofo]oO
Nrs [o{ofof2f1]2]2]of1]2]1]1
jov JoJofo|2faf1]2]of1]1][2]0
MEAN [ 0 [0.2] 0 [0.7]0.7][1.2][1.8]0.3]0.7][0.5]0.5]0.5

Table A5.5 Student Responses to Prison Newspaper Question 4

PRS4 |Vaid |remenjcapt_|analy |Check|(Sia) |(Comt)|Analy [Valid |bata. [Check|Con
sA JoJofo|2[1]ofa]ofoofo]oO
m [o|o]Jof[2|1]of[2]o]ofo]o]o0O
e#cE| o000 1]1]ofofof1]o
MORTAl 0 [0 |0 | 0 ol2]of1]ofo]1
nors [o o1 [2]2]1 2|2]ofo]>2
ov JoJofo|2]1]of1]ofo|o]o]1
MEAN [ 0 | 0 [0.2]1.3]|1.3[0.3]1.4|0.3][0.5] 0 [0.2]0.7

Table A5.6 Student Responses to Fitness Newspaper Question

EIT Prob [MeasyData [Basic |Own [Variat|Variat|RethndCausalComm]|Ext Corr
Valid [remenjCapt |Analy |Check|(Stat) |(Cont)|Analy |Valid |Data |Check|Concl

sA-1ofO0]JO0OjJOf1]2]2[1]1]0(f1]1

TEP

EAGE| 2 10| 2[0]0]|]2[2]0]2[0]0]1

MORTAl 2 fO|]O]JO|21|O0]1]|]0O0f[2]0]O0{|1

NORS

ovilo|l]2f(1j]0]2f0j2]J0f(1]0]0]|1

MEAN| 1 10.5|0.8/ 0 [ 1 ]0.8/1.8({0.3|1.5| 0 [0.3] 1
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