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Ze INTRODUCTION

I like to look upon statistical methods, in the modern sense, as
a collection of tools and gadgets which are, sometines, extremely
useful tc the experimental workere. These tools, just like the tools
of a garage mechanic or a carpenter, are designed for specific pur-
posess The application cf the wrong tocl for a specific job results
in partial or complete failures For example, if we wich to drive a
nail into a board we most assuredly would not use a screwdrivers
Modern statistical methodology is the study of the application of
statistical tools to specific provlemse The wrong apnlication can
sometimes give very misleading answerse

Statistical tools have an important place in evaluvation studies
of extension nrogramse One example of the use of statistics in such
programs has been reported by the Iowa State College extension staff
in a study on the use of & caravan in Cass County, Towae The statise
tical gadget that wes useful in this case was the probability sample
design. Before discussing the Cass County Survey, let's consider the

various aspects of a survev.

IT. CONDUCT OF 2 SURVEY

In the conduct of any survey there are five distinct but closely
related stagese Chronologically they ares
(1) 1Initial planning

(11) Selection of the sample desirn
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(iii) Drafting the questionnaire
(iv) Operational mechanics of the survey
(v) Tabulation, analysis and publication of results
If any one of these stages is weak, the results of the entire
survey will be affected. The o0ld adage that "a chain is not stronger

than its weakest 1link" is aprlicable here.

(1) 1Initial Planning

The first step in any survey should be a statement of
the objectivese Certain specific questions should be asked and inves-
tigated for their procticality and usefulnesse For his own good, any=-
one who plans to telke a survey should write out the questions to be
answereds He then should consider nrocedures to follow for the various
types of answers that are possiile. If there is only one possible
answer either in fact or in our own minds, then there is no nced to
take a survey. Charles Fe Sarle of the Bureau of Agricultural Iconome
ics and an alumus of Cornell stated that "a true scientist never sets
out to !'prove! his ideasy he tests them. He makes predictions and then
conducts experiments to sec how well they are verifieds." Therefore,
even if we have certein nrcjudices, we should be unprejudiced in the
conduct of a surveye

Another important phasc in the initial planning of a survey is
to consider thc amount of moncy and personnel that are available for
the studye If eithor or both arc too limited, then we can do nothing
more than wait until availablc resources are at our disposale If

rclatively little money and time are available, we would bc better
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off to do one job well rather than do scveral poorlys Also, if &

survey is really important, thon the administration shovld be willing

o let some of the othcr dutics be delayed or omittoede

(ii) &olecction of the Sample Design

If our population of intercst were sufficiently

smell it would be possible to includc cvery mcember of the mopulation
in our survey. Ponulations usually arc not small cnough to cnumeretc
completelys Thercefore, it would be impractical and sometimes less
accuratc to take a complctc censuse (I doubt,though,if a census cver
is complecte.) e are forced to includc only a part or a samplc of
the populatione The noxt question 1s how this sample should bc drawne
Tirst of all, it should have thc charactoristics that it is roprescnt-
ative and that it gives an unbiascd estimate of the truc population
values Many conductors of surveys "think" that they arc capabls of
sclecting the individuals who sre "reproscntative" of the ponrulation.
Frankly, T dontt belicve the human being lives who is capable of selec-
ting individuals who are reprcsentative of o population. If one of you
has such extraordinary nowcrs, both the Renuhlicans and Democrats
would bc cxtremely interested, and it won't toke you long to become a
millionairce. You could savc a lot of moncy for thc Census “urcau,
the Burcau of Agricultural IZconomics, National Analysts, Ince., Gallup,
Roper, ctce

Thercforc, since most of us arc ordinary poople and do not posscss

supcrnatural powcrs, we must rosort to the mothods of Probebility Sam-—

pling in ordcr to havc samples which are both representative and un-
biascde A probability sample is onc sclected in such a way that cach
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clement in the population has a known probability, grcater than zero
n the mathemntical sonsc, of being in the samplce This is in con=~
.rast to judgment or non~probability samples vhcrein the sampling units
have unknovn probabilities of sclectione For example, onc typc of
survey practiced over a pcriod of time in various parts of the country
wvas to dccide that an arﬁa, such as a township, was "rcprescntative"
of the population of intcrest and then to start down thc road and cnumer-
ate 100 farms. If a farmer rcfused to answer, this fact was ignorcd,
ané the next farmer vho would answer was cnumcratede These arcas arc
not rcpresentative of the county for all characteristics crnumerated,
although they arc considcred to be "homogencous'" groupse It is assumed
that "birds of & fceather flock togethere" This is only partially truc
for farm characteristics, marital status, rcligious prefercnces, ctce
If we arc intercstcd in homogencous groups, the groups of intcrest should
be defined and then precautions should be taken to have homogencous
clencnts within thc groupse

If step (i) above were obscrved rigidly, the cxpcrimenter would
not run into the difficultics mentioncde In the above cxamplc the obe-
jectives have not been defined clearlye Surveys have been conducted
in this manrer for thc last twenty to thirty ycarse The rclative
utility of this typc of data has ncver been appraisecd.

In designing o semple five doecisions must be mades

1) The size of the universc or population end thc units of

observation must be defincds The geographic linmits usually must be

O

defined as well as thce cloments rithin the defined crcae The clements
of intcrcst within the arce may be only, say, dairy farmerse 411 other

o

c¢lements arc oxcluded from ocur dofined vniverse wvithin the defined arcae.
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The unit of obscrvation is onc on whick souparate schedules or data arc
sutainede It may be a farm, or a group of farms, an individual, or a
~»oup of individuals, ctce

(2) It is ncccssary to sct the sizc of samplce This is
nost commonly dotermined by the available fundse The problom then is
to scleet a sample design which will yicld the most information per
dollar spente If the cost is not the limiting factor, some other limit-
ing factors might be the degree of precision desired, aveilable pere-
sonncl, kinds of cstimatos to be made, ctce

It may e that the experimenter could send questionnsires by mail
to cveryone in the universce IHowever, if the rcturn wes non~rcprescnte
ativc, as it is in ncarly all mailcd gucstionnaircs, the data, alonc,
would be rclativcly worthlesse The cost of mailing and processing the
schedules would be wastcde Since the above usually holds truc, the
cxperimenter would be much hetter off to take a reclatively small prob-
ability samplce In this way he would obtain more information por

ollar spcnte Tt might be woll to point out herc that the Census Burcau
krows that it would be ablc to obtain morc accuratc information from
a samplc and with lcss cost than is obtaincd with a censuse However,
thcry would heve to first convince Congress beforce the costly Consus
could be eliminated.

(3) oOnc must decide on the restrictions to be cmnloved in
the samplc designe An cxample will hest illustrate thise Supposc that
we wish cstimates for the Northcoste OQur first step might be to divide
the arca into rcgions and then furthcr subdivide the rogions into
subarcas, say counticse The ceuntics would be partiticnec into sog=
nentse In a probability sample we rake a random gelection of countics

(primory sampling units) within rogions and then randomly sclcet the
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spceified number of segments (sccondary sampling units) within the
scleceted countiese The above method of subdividing the total universe

into subarcas is callcd stratification or groupinge The purpose of

this grouping is to divide the total universc into relativcly homow
gencous groupsy if the stratification is cfficicntly done, the preeision
of the estimate is grcatly lncreascde

(4) Onc must consider thc non-rcsponse problcm as to the number
of callbacks thc cnumcrators arc to make and as to thc coffcet of none-
responsc on the final estimatce In mailed quecstionnaircs the rcsponse
will be betwecn 10-30 percent for most survcyse In a morc cxtreme
casc let's consider that the questionnairc had only questions of inter-
oest to dairymen, but this fact cseapcd your attention and 99 percent
of your rcesponscs wcre from dalirymcne You can scc what this docs to
your overall cstimatc.

(5) The cxperimenter should consider the methods of cxpansion
to arca totalse In somec very simply designed samples this decision
nceds little considcratione Othor types of samplc designs might involve
quitc complicatcd methods of cxpansione By way of cxample, proper
methods of oxpansion probably would have preovented the grossly mis-
lcading cstimates obtainced in the Literary Digceste

Most of you will nccd aid in drawing your samplee Profcssor
Ae A, Johnson was in nced of such aid when he obtained a probability
samplc of sccd dealcrse Professor Pe Je McCarthy and I consulted with
him on thise The Cass County Study in Towa rcquired the ald of the
Statistical Laboratorye If you do neced such help, T suggest that you
contact a statisticiane We hcrc at Corncll moy be able to help youe
Duc to tho cxeccss of consulting, I won't promisc anything, but will say
that we'll tryes I would suggest that you contact Profe McCarthy first
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and if no responsc, try Douglas S. Robson or mc in thc Biomctrics Unite

(iii) Drafting thc Oucstionncirc

The design and construction of the quostionnairc is

irportant becouscs

(1) 1If the questions arc not clecarly stated and proporly sct up,
onc will not gect thc information doéired.

(2) A well-dcsigned questionnaire may climinate the decision onc
must makc about non-rcsponsce

(3) If the questionnairc is properly designed, the accuracy and
repraescentativencss of the data will be inercascde

(4) A propcrly designed quostionnairce simplifice and specds up
the processing of thc schcdulese

Littlc clsc will bc said on this very important itoum cxccpt to
point out a fow precautions to takce First of all, comparc your list
of objcctives in (i) with the qucstionnairce You mav find that they
arc only remotcly rclatcde This, then, would mean that a rcvision of
the questionnairce is impcerativece The facts of intercst must be included

on thc questionnairce Sccondly, do not include irrclevant questions.

Pcoplc arc alrcady questioned too muche Thirdly, usc as short a schedule
as possiblce Do not tirc or borc your rcspondcntse Fourthly, always
prctest the questionnairce

It would bc desirabhlc to ict an cxport such as Qe Fe Larscn in
Rural Sociology look ovcr your questionnairc bofore it is to be pree=

9,

testede If this is not possiblc, then have somconc in another ficld
scrutinizc ite For cxamplc, Profe Ae A. Johnson and Le De Kclscy had
me look over thceir questionnaircs and their list of objcctivese I was

ebove to make scveral suggested changese In fact some of your fellow
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workers, wives or husbands can oftcn mekc valuablc suggestions on a

jucstionnairc before you pretest it or send it to onc of the "cxpertse"

(iv) Operational Mechanics

Samplc surveys or ccnsuscs that arc conducted by the
cxperimentcer himself or with onc or two assistants do not offcr much
difficulty in thc way of operational mechanicse. Howevcr, as soon as
the survey becomes larger scveral opcrational problems begin to '"rcar
their ugly headse"

In a large survey the next step we have to take after steps (i),
(ii), and (iii) listed ebove is to hirc cnumerntorse Thesc cnumerators
must thon be traincd and transportced to the place of opcratione The
schcdules taken by the cnumerators must horchow be returncd to the
central officce Also, wc must devisc mecans of checking on our cnumcr-
atorse Then there is the payment of salarics, travcel, and lodging for
thcse pcoplcs As onc can sce, the larger and morce cxtensive the sure-
vey, the morc importent the operational mechanics of a survcy becomes

To try to impress upon you the importance of adecguatc training
of cnumecrators and of adcquetc checks, let me rclatc two incidents
that happcnced to @« fellow statistician, say Mre F, whon he was cnumers
ated in two differont survews.

In the first instancc a young lady camc to Mre F's home and told
him that she was toking a survcey for a laxative companye Aftcr the
propcr introductions, shc asked a number of questionse Among them was
onc, "How oftcn do you usc laxatives?" (This was a loaded qucstions)
Mre F answcred thet he ncver hade Then to his horror hc obscrved that
she wrotc down that he uscd laxatives 4-5 times o wocke Mre F asked
why shc had deliberately written down a falschood and shc replicd that
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the company wovldn!t likc it if shc wrote down his answcre Mrse F
cnswered in the samc manner os hcr husband, but the cnumerator indi-
cated on the schecdule that Mrse F uscd laxativos cvery day of the wecke
In a sccond survey in which Mre F hapocned to be onc of the "un-
lucky" individuals drawn, hc was askcd why hc didn't shop in Tthacae
Mre F, bcing & very scrious individual, cxplained in dectail why hc
didn't shop in Ithccoe Agein the cnumerator did not writc down his
answors but somcthing clsce When asked by the indignent Mre F why ho
did not writc down thc corrcect answer, the cnumerator rcplicd that it
renlly didn't matter bocousc cverything would average out anywoye
Thus, as you can scc, propcr training anc checlking of cnumcrators
is imncrativee. For the larger surveys, I would suggest the usc of
some of the cxperimental designs uscd in biology as an aid to the ox~
perimenter in chocking and comparing the results from the individusl

cnumerators e

(v) Tobulotion, Analvsis, and Publication of Results

The successful conclusion of a surveyv resulis in the
publication of results, Publication could be in a printed, mimeographed,
dittoed, or tyoed forme A letter might be sufficient to convey the
results of a study to the interested party or parties.

Prior to the nublication we must consider tabulation of the mater—
ial and then the statistical analysise The interpretation of the re-
sults should be given in the reporte. Some helpful hints in the analysis
might be:

l. Make up the schedule or questionnaire in such a way as to

facilitate tabulating and summarizing the materiale.
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2+ The questionnaire might he put on McRee Cards.

3+ 1If the material is to be put on punched cards, be certain to
~ode the material on the cuestionnaires If this is done, only one
schedule requires coding rather than all of them. For more detailed
instructions on this it is suggested that you contzct Pe Je MeCerthye
Remerber that cocding errors in some surveys may be larger than the
actual sampling errorst

/.o Consult a statistician for short cuts in analyses of data.

5e Do not carry more than the meaningful number of significant
figures at any stage in the analysis.

6e A graph may be more instructive and essier to understand than
a long and involved table of figures.

7« Consult a journalist or English teacher for aid in writing
your reporte You may be surprised at the help they are able to offer
if interested. It is too bac that every experiment station doesn't |

have a consulting journalist.

ITT« JERRORS IN A SURVEY

lost of the errors in a survey have alreacdy been discussed but are

brought together herce Some of the sources of errors are:

l. Faulty objectives.

e Faulty questionnaire construction.

3s TFnumerator errors and biascs.e

re  ON-Iresponsc.

5« Coding end transcribing errors.

6+ Other clerical orrors.

7+ Faulty stetistical analyses.

8. Faulty internretetion

9« Rendonm sampling fluctunations.
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Of course there may be others but the above 1list should includ>
rnost of theme In many surveys, P. Ce Mchalanobis, a well-lnown Indian
s tatistician, has found that the sampling errors in a survey mey be
less than onc-fourth of the totel errorse. Therefore, he has becen con-

centrating on meens of reducing the other sources of errors in surveyse.

IVe. AN BXAMPLE OF A SMPLE SURVEY IN EXTEHSION EVALUATICN

An excellent example of the use of a statistical tool (the proba-
bility sample design) in extension evaluetion study is presented in
the report, "The Cass County Study," preparcd by the Towa State College
Committee on extension evaluations Although there are S members on
the committce, my contact was with only 2 of thcm, Dorothy Cooke of the
Statistical Laboratory and Meil Raudabaugh of the Iowa Fxtension Ser-
vices Also my contact in this study lasted only through the planning
stage, as I lcft the Statistical Laboratory to come to Corncll.

The Towa Farm and Fome Tabor Saving Show was placed in trucks and
trailers and moved from city to citye. The local extcnsion people and
chambers of commercc publicized the showe The caravan consistcd of
cxhibits deomonstrating recommended houschold and farm practices and
arrangements and was attended by over 80,000 pcople in 30 different
counticse Extension spocilalists wcre on hand to cxplain the various
exhibitionse

It was not known bcforchand how mich the farm pconle of Jowa al-
rcady knew about thce oxhibitse If the show werce to bec a success, the
people attonding the show would have to leern somcthing ncw about the
practiccs suggested and they would have to adoot somc of thcme Thcre-
forc, thc objcetive of the study was to obtain velic and objective
cvidence of thc accommlishments of thc Farm and Home ILabor Saving Show
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and thce weakncsscos in this mothod of doing cxtension teachinge Since
a number of towns had slready been visited before Mrse Dorcthy Cooke
ipproached the Extension Service group, it was decided to try to de-
termine the accomplishments in one area, namely the Atlantic, Cass
County, trading arecae.

A sample survey of the selected area was made prior to the visita-
tion of Atlentic, Iowa, by the ceravan to determine the pre-show status
of the practices recommended, the recognition and use of Towa State
College and Fxtension Service personnel and facilities, the acquaintance
with county extension personnel, and the attitudes toward change.

A second survey was conducted one month after the show to deter~
mine the acceptance of the show and its influence on those attending
the showe

A third survey was conducted 7 months after the second survey to
evaluate the effectiveness by finding out how many intended practices
had actually been adopteds.

The actval sample desigr will not be discussed heres The reader
is referred to the mimeographed report of this study. It was published
in June, 1949, by the Agricultural lxtension Service, Iowa State College,

Ames, Towae.

Ve INTERPRETATION OF THT 25SULTS OF SURVEYS

In conclusion, I would like to say a word or two on the validity
of figures. American people, and perhaps other pcople too, are beginning
to accept averages, percentages, ratios, etce as if ther were the real
thinge They do not determine whether or not the figure has validity,
whether or not it is possible to obtain such a velue, or whether or
not the interpretation of the writer is at fault. What I am trving
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to say is that people just aren't criticale. They acce>t too much in
“he vay of figures, since at this particuler stage they hapnen to be

"rigure conscilouse" I guess that I should scy "number censcious" in
order to be preciscs

For example, the following story appeared in Reacocrs! Digests
The number of traffic accidents occurring at interscctions having
raffic lights was alout ¢ times higher than at intcrscetions not
having traffic lightse The reporter contacted a numbcr of large cltics
ané found that this ratio varied from scven to one to ten to one. FHe
then expounded on thc relative dengers of the two types of intersec-
tionse Thc obvious conclusion appcars to be that we should do away
with all stoplights. The fact that there avc many times rore pedes-—
triens end antonobiles at interscetions with stoplights than at those
without sccms to have escaped the attcntion of the writcre This was
prohably intentional, as the writcr was trying to blas the rcader and
thereby mere hin more conscious of thce dangerse

Another fictitious usc of numbers in thc form of ratios is demon-
strated by the advertiscments of cigaretic manufacturcrs. Tn particular,
Lucky Strikc states that the prcference for their product is "2 to 1
over all othor lcading brands" and that thosc rcsults arc from a nation-
wide survcye TFirst lot us ask about thoir sampling desizne We may find
that two men arc sent out, onc to ~ive away cigarcttes =nd the other to

intervicw peoplc cs to th

o

cigarcttc of their profercncce The "giver"
stations himsclf a short distancc from thc "intcrvicwere'™ The "giver"
stops pcoplc and offcrs them a cigarcttce If the person smokcs the same
cigarcite brand, and "lights up," the "giver" walks a short distencc
with the recipicnt. The intervicwcr stovs two pcople who smokc the
brand to onc who docs note Thercforc, the summary rosults from a
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"nationwide" (probably a few towns) survey "show conclusively that itts
_uckles two to one."

Also, on various Philip Morris radio programs, Bud Collier stops
a person who swears that he doesn't know Collier or anybody connected
with Philip Morrise. Something is screwy someplace, because just by
chance alone, someone should say that their brand is milder than Philip
Morris. I have been told by smokers that if one reverses the process,
that is, if the smoker first blows the smoke of his own brancd through
his nose, his own brand will seem milder than Philip Morris.

The stories are all amusing (at least I hope that they were) but
my main point is that we should be critical in reading reports. We
should not accept every percentage, every average, or every ratio. This

critical attitude will do much to imnrove our own reports.

Yy
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