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1. Foreword

The ALEA project - Local Applied Statistics Initia¢ - contributes toward the creation of

new statistics teaching support media for primany secondary students and teachers.

The project arose from an idea jointly fosteredesgola Secundaria Tomaz Pelayo secondary
school and Instituto Nacional de Estatistica [NaidStatistics Institute of Portugal], founded
on the requirements and structures that the int@mgeparties possess. The improvement of
statistical literacy is thus a significant provisoguaranteeing the provision of a service of
public value. The teaching of statistics in loveed upper secondary education constitutes

one of the most important instruments aimed ateatid this objective. ALEA’s site on the

internet is at the address: www.alea.pt.

The Educational Dossiers area was

Contents
designed to support the creation of
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follows. Professor Maria Eugénia Graca

Martins, from the Faculty of Sciences of Universidade Lisboa [Lisbon University],

contributed to this dossier through her role oéstific consultant to ALEA.

This dossier contains a small introduction to theages of a survey performed by

guestionnaire, the rules for constructing a quastare, basic information on how to select

sample elements and also how to draw up a repothéofinal presentation of the results. At

the end of the dossier, tBee Alscsection contains links to other studies of interektted to

the topics covered (publications and websites).
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2. Why Perform Statistical Surveys?

The Surveyis one of the most used instruments in the fieldpylied research, particularly in
social domains. The number of studies, ranging froarket surveys to purely theoretical
research and opiniopolls, that are not

totally or partially founded on date Poll:
) A scientific study of one part of a population w
collected by means slrveys,is very few.  the objective of studying attitudes, habits

preferences of the population relative to eve
circumstances and subjects of public interest.

2.1. What is a Statistical Survey?

It is the need to find out about one or more charatics of apopulation that leads us to
undertakesurveys
The alternative to direcbbservation in

Population: certain cases, even if it were feasible, would

A collection of individual units, which can | . . .
people or experimental results, with one take too long or it would be impossible when

more common characteristics, that is to

: the phenomena under analysis relate to the
studied.

past (Ghiglione and Matalon, 1992).
The use of asurvey is necessary each time
we have the need for information on a wic A survey can be deemed to be spec
. . guestioning regarding a situati
variety of forms of behaviour of the sam gncompassing ividuals, in order
individual, or how much we intend to knoy 9eneralise.

about the same type of variable for many individual

An example of a survey performed by INE:

The objective of th8urvey of Household Economgerformed by INE is to obtain data on the origin

and value of the income of households and how thes¢ransformed into consumption expenditure.
This survey provides the data to update the Consirmee Index, to develop and construct a Poverty
Indicator system, to analyse expenditure and inceoreentrations amongst households, as well as
the data to perform other socio-economic studies
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Fig. 1 - Questionnaire used in the Survey of HoakkEconomy (Source: INE)

Figure 1 contains one of the parts of thaestionnairethat had to be completed every day by a
member of the household, preferentially the petda did the shopping. The information (or data)
collectionmethod used in thisurveycombined collection via self-administered meansa(@dampleted

by the surveyed individual) with data collectiora wnterview. We shall tackle all of these data

collection techniques further on in this dossier.
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3. The Questionnaire and Survey Phases

3.1 Survey and Questionnaire

In this section we will broach theurvey and questionnaire basics, covering the different

data collection methods.
_ Questionnaire
There are two types of data collectic |t is one of the data registration media i

techniques: documental and non-  SUvey, which may or may not be done

an interview.
documental The objective ofdocumental
techniques is to collect data from already existimigliographical media. Bibliographical
research, text analysis, in addition to others, are example. Withnon-documental
techniques, the researcher makes direct obsergasach as measuring the height of an
athlete’s leap or the number of push-ups per mjrfoteexample) or indirect observations —
which can be done, in this case, through the caioplef aquestionnaire
The following figure comprises a flowchart regaglitata collection techniques.
The questionnaire is one of the most used techniquessimveys It is a hon-documental
technique, one of indireabservation that can be implemented by means of an interview.
The survey is often seen as a complete process (covering tdges from collection, to

analysis, using various techniques). Tiuestionnaireis the instrument of notation.

) . Interview Questionnaire
Indirect observation and
survey of individual
relations (use the Viewpoint scales
verbal data provided
by individual Tests
informants)
Non-documental
T~ Direct observation in the Non-participant
broad sense of groups or observation
. collections of individu \
Data collection Participant
techniques observation
Experimental
techniques

Classics
Documental — :

Content analysis

Fig. 2 (adapt. Lima, 1981)
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We use asurvey, as previously stated, to understand phenomertaaattitudes, opinions,
preferences, etc., which are only practically asités through language and which are only
rarely spontaneously expressed. Boevey, and oftenobservations provides us with data
on what is occurring at a specific point in timéneTuse of a greater number gqpiestions
permits more in-depth analysis, allows the opiniand behaviour under analysis to be more

perceptively described, allows more complex hypsdisdo be verified, etc.

Notwithstanding all the advantages thajueestionnaire has, there are always disadvantages,
one of the most significant of which is that theestionnaire is totally dependent on
language - everything we have is based on thathwthie respondent can or wanted to say.
The questions of guestionnaire must, therefore, use simple words and accessildar and
precise language (eliminating the possibility objeative interpretation by the respondent).
The questions must be concise and direct (avoiding negativesl double-negatives in
particular).

We will explore the rules for the construction qufestionnairesin more detail in the next

chapter.

3.2. The stages of development of a survey

The stages of development okarvey do not follow a constant linear order. According to
Ghiglione and Matalon (1992), before performinguavey we must knowwho we want to
survey and whatwe must ask We can say that we must take into considerationmaber of
issues whemrawing up a survey. the population to be surveyed and what we walffinth
out about them, as well as the survey’s objectareshow it will be performed and used must
be defined during thsurvey planning stage then, thenotation instrument (questionnaire)
must be drafted in which special attention must be paid to theetpf questions, their order,
the language used and the final layout; lastlyrethe the implementation of tHeeld work
(data collection), where all the information required to achieve survey’'s objectives is

collected. We will discuss the various ways in Whitata can be collected further on.



Educational Dossier
Statistical Surveys 7

4. How to Ask Questions? - General Rules for Consicting a Questionnaire

Thequestionnaireis one of the notation instruments most used tainlnformation relative
to a givenpopulation. The questionnairés construction and the manner in which the
guestions are formulated form a fundamental phasdhe development of &urvey
(Ghiglione and Matalon, 1992). In order t~

Pre-test
construct aquestionnaire we have to know Thijs is a trial run of the questionna

amongst a small part of the populat

exactly what it is we are looking for, t before its general use in the population.

guarantee that the questions are interprete:
the same manner by all respondents, that all
aspects of the questions have been well broached,These conditions are verified by

interview and testing the first versions of thaestionnaire (pre-test).
4.1 The different types of questions

The first questions of guestionnaire are very important (Ghiglione and Matalon, 1992).
These are the ones that indicate the general atytee questionnaireto the respondents, the
type of response expected from them and the sulgdu broached. These questions are also
the basis for the establishment of tingerviewer-interviewee relationship and determine
how interviewees will react, namely if they feeathheir private life is being invaded. It is
usually preferable to start with questions thatkp#ee interest of interviewees and do not
scare them.

A questionnaire’s questionsan beclosed-endedopen-endedandsemi-open
4.1.1 Closed-ended questions

A questionis said to beclosed-endedf the answer is imposed (Grangé and Lebart, 1994).

For example,
What is your marital status?

[1] Single

[2] Married or common-law union
[3] Divorced or separated

[4] Widowed
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These types of questions authorise pre-codingtheravords, an immediate translation of the
answer into an alpha-numerical code. These queslimit the respondents’ answer solely to
the answer options presented.

There are various types dbsed-ended questions
Single choice questions (the respondent choosesnesanswer from the list of options);

Multiple choice questions (the respondent choodasited number, or limitless number,
of answers from a list), for example:

In your opinion, what are the strong points of pumotdX? (specify up to a
maximum of 3 choices)

[1] general presentation [6] solidity

[2] shape [7] price

[3] easy to use [8] length of warranty
[4] diversity of uses [9] after-sales service

[5] effectiveness

Classification (the respondent lists the differanswer options in order of importance),
for example:

Rank the following characteristics of product Yonder of importance
as strengths - where 1 is the most important atite9east important
characteristic.

[ ] general presentation

[ ] shape

[ ] easyto use

[ ] diversity of uses

[ ] effectiveness

solidity

price

length of warranty
after-sales service

— ———
[ I S Sy S—

Scaled questions are also a typeclosed-ended questionThese types of questions allow
responses to be attenuated relative to agree/disdgpes of question. We can establish a
complete scale of responses in situations of yipie:t

| fully agree / | partially agree / | am indifferehl do not much agree /I totally disagree




Educational Dossier
Statistical Surveys 9

A questionnaire that is mainly composec Closed-ended Questions

Qusestions presented to the responc
of closed-ended questionsust not surpass containing a pre-established list of responses.
The respondents indicate the response that
corresponds to the response they wish

conditions, in other words, in the¢ provide

45 minutes when completed in goc

respondent’s home or in a tranquil area (Ghigliand Matalon, 1992). If this time limit is
surpassed, the respondent loses interest, whiclbearoted by means of signs such as the
speed with which responses were provided to questindicating the level of thought put in.
Closed-ended questionsare, in principle, the most favourable from a resulnalysis
standpoint. In regard tosurvey implemented and analysed quickly, such as an apimad,

every effort is made to use only these types osfijies.

4.1.2 Open-ended questions

There are no constraints to the response to tlypss tf question. The response is transmitted
through the most reliable means.

Open-ended Questions The space set aside must be measured
The respondent can reply to the ques
as they dem fit, using their owr

vocabulary. response (Grangé, 1994).

beforehand to facilitate the elaboration of the

An example of an open-ended question:

What kind of dishwasher powder do you use?

The reasons for providingpen-ended questionare variousThere is often not enough time
to draw up a list of standardised responses tajtiestion, therefore a blank space is left for
the respondent to fill in. On the other hand, opaded questions may be necessary when
gquestionnaire pre-tests(see 4.5) were insufficient, or also when the oaesps provided in
those pre-tests seemed to be too complex to be summarised intafiscceptable size
(Ghiglione and Matalon, 1992). Lastly, there isoapelling reason for us to leave a question
open-ended:and that is that guestionnaire totally composed of closed-ended questions
quickly becomes tedious. If people are providedhwits of responses, they can reflect less
on their responses and take less care with what shg. Another reason for choosing the
open-ended method is that it permits different ogdisince after all the responses are

analysed, they are coded through the constructiarcode book.
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4.1.3 Semi-open questions

Open and closed-ended responses can occur inrtfeecgaestion of guestionnaire

With which company is your vehicle insured?

[1] company A
[2] company B
[...] ...

[10] other:

This combined form of question tends to solve tfablems of pertinence and comprehensive
nature ofclosed-ended questionsstrongly reducing the post-inquiry coding coste do a

‘verbatim’ response.

Sample Survey

Year Class Course

zendar: Male D Female |:|

1 Closed-ended questionfs

1. Do you have atelephone at home? g 0 N.-_,D A
2. Do you owvn & personal computer? Tas O NDD R ————
2. Do you use o know howy to use a computer?

2.2, Do you uzse it far:

Stuching [ Doing schoolwork [ Playing games 7]

o
| .
"Surfing” the internetC] Semi open ended
questions
Cther (please specify)
2.3 Howw many hiours perweek do you use & computer?
3. Do you use internet services? ‘

eS|

3.1 0f yes where?
athome ] Atschool 1 At a friend's or family member's home O

Somewhere else (please specify):

4. What iz your apinion of the "irternet st School” initistive?
Aoree [ Dizagree [ Dont knowdon'twishto respond [
5. Do you consider your parents' income to be

High O Medium [0 Lowd Wery low [

Thank you for participating in this study.

Fig. 3 - Example of a questionnaire designed bgesits of Tomaz Pelayo School
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4.2 Question order

The concept of a start, middle and end must bentak® account when drawing up a
guestionnaire There is no rule for question order, but thee some recommendations that
should be followed. The start must contain a smélbduction to the entity carrying out the
survey, thequestionnairés objective and the advantages that this study may ler the
general public.
The first questions must be simple, since they deliermine how thguestionnaire goes. If
the first questions are complicated, then the nedpot may lose interest, which makes the
interviewer’s task much harder. As the
questionnaire progresses the questions must bec The first questions must be sim|
. ) ] ) since they will determine how tl
more specific, covering potentially embarrassing questionnaire is handled.
private areas, such as "Do you brush your tec...
every day?", as well as areas that may be moreathetaxing, such as asking respondents to
rank in order of preference the products that fh@ymost, etc. It does not matter if personal
data comes at the start or at the end, it is ufpg¢aresearcher. All questions must be clear,
must never suggest a particular response and thest mot express any expectation
(Ghiglione and Matalon, 1992). One cannot ask dlerg in aquestionnaire, since the
different study areas can produce many questitms; you must have enough perspicacity to
choose the most important questions for the study.
. . A questionnaire must seem to be as natural a
A questionnaire should seem to be =~ _ _
natural a dialogue as possible. dialogue as possible. Thguestions must be
concise and sequential, without repetitions or dein
out of context. For example, before asking if soougbliked film X they must be asked if
they have ever seen film X, since then we can laafiter question that will assess the
information the interviewee has on the film. If theterviewee’s
. . . . ! Filter questions:
information is zero, in other words they have neseen film X, the They filter people for whom certa
following questions which may be about the filmlanger mean anything duestions do not mean anything
are not applicable.
to the interviewee, thus, this question has to bidtex, transferring the

interviewee to another question on another subject.
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Example of a filter question:

1. Have you ever seen film X?

Yes No (go to question 2.)

1.1. Did you like the film?

Filter question
Yes Ng

1.2. Would you see film X again?
Yes No

2. Have you ever seen television series Y?

4.3. Other suggestions for drawing up questions

A questionnaire must not just contain open-ended questions or dleseled questions. The
guestions must be alternated so thatghestionnaire

) ) ) ) Double questions must not lused
doeS not become bO”ng. @Jesuonna”‘e Wh|Ch Only i_e_’ not more than one idea sho

has closed-ended questions can, as already statege € introduced in each question.

the interviewee to become a little ‘upset’, as ¢hierthe

sense that the responses are being impoBedible questions, which are questions
containing more than one idea, must not be usedor®ensertingquestions that an
interviewee may find embarrassing such as questions about religion, the consumpifon
certain products, etc., we must provide a smatbthiction to the interviewee, since many
people may be scared of providing the wrong an®wexdmitting to ignorance. Therefore, a
rule is that these questions should be tackledlbsns:

"...in your own personal situation, could you tell . mé& "l would like to know your opinion

n

on....

4.4 The different types of scales

If a questionnaire contains closed-ended questibwes, it is necessary to always select a set

of options for each question (according to Hill aid, 2000). In the question on gender, for
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example, the options amaleandfemale It is worthwhile coding the responses (assodaiatin
numbers to each response) so that these can heseshdditer on using statistical means. The
two most common types of scale in questionnaarenominal scalesandordinal scales

Other types of scale, suchiagerval scalesandratio scales are also used.

4.4.1 Nominal scale

This type of scale is used in questions like thiedang example:

What is the post you hold in the company in whahwork?

- L ) General unskilled
Management Technician Administrative
worker
1 2 3 4

Each category of suchuestionscan be attributed a number to code the resportseser
numbers only identify the categories. The differeptions or categories can be coded using
other symbols, not necessarily numerical, if reggii- for example the categories of the
gender variable, male and female, may be repregsdyté and F, respectively. It makes no
sense to calculate the mean of the variables mondnal scale instead the frequency of the
options are calculated (Hill and Hill, 2000). Tadi out more about the calculation of
frequencies on aominal scale see the Basic Statistics course available on AkEsdte
(chapter Ill, page 2, Data, Tables and GraphsTyfes of Data, at:
http://www.alea.pt/english/html/nocoes/html/cap3L.html

4.4.2 Ordinal scale

This type of scale is used in questions like tHi®fang example:

Indicate your level of agreement or disagreemerth whe following statements

regarding product X:

Totally Disagree Neither agre¢  Agree Totally
disagree or disagree disagree
Product X has an attractive
1 2 3 4 5
package.
Product X is ver
_ o 2 3 4 5
expensive.
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Categories are also used for ordinal variablethensame way that they are used for nominal
variables, but they have an order between themsel/@ jury ranks five candidates on a
scale from 1 — weakest to 5 — strongest, we canhsdythe candidate in fourth place is better
than the candidate in third place. Neverthelesscamnot say that the candidate classified
with the number 4 is twice as good as the candidassified with the number 2, as it is not
possible to measure the magnitude of the differ®begéween categories (Hill and Hill, 2000).
The calculation of means also has no meaning fdinal variables, but, as seen as they are

ranked, the median can be calculated.

4.5 The pre-test

We mentioned thpre-testat the start of the chapter. But what, after algpre-testfor?

It is necessary, when a first version aflestionnaireis drafted, in other words, when all the
questions have been drawn up and their order provisionadhed, to guarantee that the
questionnaireis, in fact, usable and that it effectively resgemo the problems posed by the
researcher (Ghiglione and Matalon, 1992). §hestionnaire must be tested out on a small
group of people, to see if they understand the immganf the questionnaire and the
questions. This allows us to know how tingestionsand responses are understood, it allows
us to detect vocabulary errors and style errorstarmighlight rejected, incomprehensible and
unequivocal questions or parts of the same (Ghigliand Matalon, 1992). There-test
allows us to assess the rejection rate, discoveple® reactions to thguestionnaire and if
there is any problem with thguestion order. We can also check whether there are any
questionsthat produced the same response amongst neathealespondents, which makes
them not very useful for more detailed analyseslimg cross-referencing with other
guestions In such an event, the wording of tipgestionsmust be rectified. If the analysis of
the pre-test produces many alterations, then it is necessatgstehegquestionnaire as many

times as necessary.
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5. How to Select the Elements for the Sample

Each time goll is performed @aampleof the population to be studied must be selected. This
sample is thersurveyedto permit the extrapolation

of the results to the population as a whole (Vieer Sample

. 5 A set of data or observations collec
Reis and Ferréo, 1996). from a subset of the population, whick
studied in order to provide conclusic
regarding the population as a whole fr
characteristics of apopulation, leads to the which itwas extracted.

The need to discover more about one or m

implementation of a data collection and analystcess. The difficulty and, in certain cases,
the impossibility of studying the entimopulation has raised the significance of studies by
sampling. It is impossible to guarantee the quality qfddl if little is known of the problems

and the impact that these can have on the studitges
5.1 PollsversusCensuses

It is not always possible to perform a census @opulation to be studied, in other words,

survey all of the elements and, even if it were

Census
The scientific study of a population of peof

institutions or physical objects in order to obt  very long time, making the study very
knowledge, analysing all elements, and m ) . ]
quantitative inferences regarding import €xpensive and possibly even senseless, since

characteristics of that population.

possible, it is a process that would take a

it would become outdatedolls are cheaper
and quicker, since it is much easier to access
all of the elements of samplethan those of an entigopulation.

Censusesare important, as they are useful
for updating databases for the performance
of polls. In Portugal, censuses are

performed every ten years, providing an

exhaustive update of both the housing in

& = S

existence as well as the characteristics of Fig. 4 - A census is an instant photograph of the
population at a specified time.

the resident population. This database becomes

outdated as time progresses, since population andifg changes quickly occur, therefore

the database is updated throsginveysperformed bysampling.
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5.2 The implementation phases of a poll

As usually occurs in poll, asampleextracted from @opulation is surveyed(Vicente, Reis
and Ferrdo, 1996). The design and implementatiom study based around poll is a
complex process involving a number of interdepehgbases.

Given
conditions Given conditions
Type of Data
sample . Sample
collection N
and > methods selection
its size
Draw up Test Collate Prepare thita'” !
questionnaire > questionnaire | responses > data information
v v
Measure of a Test Data analysis
a
characteristic hypothesis
[ |
¥
Final Final report
Report
v

Fig. 5 - (adapt. Vicente, Reis and Ferréo, 1996)

The advantage of this scheme is that $hepling phase is clearly defined (at tlsample
selectionlevel) in thepoll process.
The section that follows is sampling methods

5.3 Sampling design stages

According to Vicente et al. (1996), “sampling desig the part of @oll where the selection

of the elements from which the required data todikected is made”.

Thus, the steps in collectingsamplecan be described via the following sequence:
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Sampling design steps

1. Define the target population 5. Select the sample elements

2. ldentify the survey base 6. Collect the necessary information
3. Select a sampling technique from the sample elements

4. Define the sample size

5.3.1 Define the target population

The definition of thearget population is one of the most important phases in underta&ing
poll. Our study is focused on tip®pulation. The majority of authors (Cochran, 1963; Stuart,

1984, Barnett,1991) definarget population as all
. L Target Population:
the elements on which our analysis is implemen' aj the elements on which our analy:

is implemented and from which v

and from which we aim to obtain data. In order = i
aim to obtain data.

correctly define theéarget population, we first have

to be certain of the objective of osuarvey, and only then can we ask the question: who is

encompassed by thmirvey? Which are the reference elements about whichwlataim to
— obtain information? For example, let us suppose

A distinct and independent locati that the objective of owsurveywere to describe

constructed, reconstructed, extended .
transformed for human housing and whi employment and unemployment in Portugal.

during the observation period, is not be  Thijs study has to be made amongst households,
totally used for any other purpose.
but as it is easier to detect families throughrthei
home, due to the existence of residence addressesotirdarget population is that under

housing
5.3.2 Identifying the Survey Base

The survey baseis a list of the elements from which teampleis selected (Vicente et al.,
1996). It is necessary that te@mpling units can be identified so that tiseirvey basecan be
used as a source for the collection of t"
Survey Base

sample The sampling units are elements ' Refers to the lists, charts or any ot

) population register from which the sample \
groups of elements of timpulation. b el
It is often impossible, due to the difficulty in

constructing these listings, to ensure that theget population coincides with the
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population to be surveyed or with thgurvey base This is the case in regard to a very large
population, making the successive selection of $sgnpnacceptable. A very large sample
that is very representative of the population isdum these cases. Such a sample is called a
survey base Then a number of samples, containing the chaistits of the initial target
population, are extracted from this survey basdnstituto Nacional de Estatistica (INE), for
example, thanother sample(used in a number &urveyssuch as employment surveys, for
example) is darge-scale samplextracted from théarget population, and from which other
samples are extracted. Later, when the surveydiadgs to become saturated, this being when
individuals have been surveyed a specified numbeimes, the survey base is updated by
means of the substitution of the individuals fdress. Gomes (1998) clearly explains that this
strategy consists of updating a "representativetigro of thetarget population, which then
takes on the role ofurvey base In Portugal, INE updates thmother sample every five
years and from 1998 onwards, a partial update éas performed yearly.

5.3.3 Selection of a sampling technique

Once thearget population is defined, theselection of the sample elements has to occim
this phase of the poll it is important to separtite probability-based or random-based
methods (where a probability of inclusion in te@mple is associated to thpopulation
elements) from the non-probability-based ones firctvsuch a probability is not calculated).

The probability based methods are
. . Random sampling
associated to the selection of randc The procedure of selecting the elements or gr
samples. The entirepopulation (or, of elements in such a way tha_t_ each_ popl_JIE
element has a calculable probability of inclusiol
where justified, the survey base) must | the sample, which is different to zertm other
words, each population element possess&nowr

considered when @andom sample is probability of being selected.

extracted.

A sampleis considered to beon-random when specific elements of tipepulation have no

_ possibility of being selected. Street
Non-random sampling

The procedure of selecting population elem interviews are an example of this, since,
that permits the choice of the individuals to
included in the sample, according to spec
criteria that are more or less subjectiiéhe ragndom, the sample obtained is non-

prokability of a specific element being selec ) o
is not known in this form of samp]ing_ random, given that not all the individuals of

despite the fact that the people are chosen at

a population have the same possibility of

passing through the location at the time the inésvs are being conducted.
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It is important to note that the confidence levielhe results (level of certainty relative to the
precision of the estimate) can only be known witk
random samples but, on the other handon-random

samples provide for a study that is concluded much (2%

quicker and at lower cost (Vicente, Reis and Ferrac

1996). No matter whether @andom or non-random
sampleis chosen, it is important to obtain estimatesS&lo  Fig. 6 - Door-to-door street interview
to the parameters to be estimated and this is only

achieved if thesampleis as representative as possible of the universe.

After a brief overview of the types alamples we will take a more detailed look at the
different sampling techniques. The main typesamidom sampling are: simple, systematic,

stratified, by clusters, multi-stage and multi-phas

A — Probabilistic-based methods

5.3.3.1 Simple random sampling

The most well-known type oprobability-based sampling is simple random sampling
According to Stuart (1984),simple random sample(s.r.s.) of sizen is asampleselected by
a process that gives each possible set @lEments the
same probability of being selected. Sampling Design

. . . The method used to obtain t
In regard to thissampling design,all the elements of gample of the population.
the population can be shown to have the same

probability of being chosen to form part of themple

A simple random samplecan be obtained by the following means (Vicentes Rad Ferrao,
1996):

Steps to obtaining a simple random sample

1. Consecutively number the elements of the populdtiom 1 to N;

2. Selectn elements using a random procedure such as tleeylottethod or using random numl
tables, which can be computer-generated. The nigmbest be different and not greater than N;

3. Once the number@re chosen, the elements of the population to witieiz correspond form tt

sample.
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The use ofs.r.s.is not always the best option. The fact thattad individuals or objects of

the population have the same chance of being in shenple can result in geographically
extensivesamples and, if face-to-face interviewsare necessary, then working with the
sampleobtained will prove to be expensive and

Face-to-face interview

It can be considered to be a face to f time consuming. Suchsamples can be an
conversation between two people, initia o o

and controlled by the interviewer, with t €xcellent choice if theopulation is small and
express purposef mbtaining relevant dat:
thereby permitting the attainment of |
study’s objective: elements, thereby permitting the definition of a

there are lists containing thgopulation

survey baseand if the geographical spread of the elememntstis constraint.

An example application of simple random sampling

A sample of 10 names has to be randomly selected & population composed of 20 naniEse
researcher associatesaeh name of the initial list to a number from 120, when in alphabetici
order, for example. The numbers are representevbydigits - number 1 is 01, for exampléien the
researcher uses a random number table (which carfobad in practically all gtistics books) ti
select two digit numbers until the required sangite is obtained\ote that it will be necessary sels
more than 10 numbers since some of the selecteterarwill not form part of the populationfer
example, if the number 56 is generated, this vailléhto be ignored and a new number selected.
Another process involves randomly generating tembers between 1 and 20 using a comp
program (calculation worksheet, for example).

In a population composed oN items, the total number of possitdamplesof n items,

extracted without replacement is given by :

|
cl :%, thus, the probabilifyof any one being selected is given by :
ni(N- n)!

N
(n!(N- n)!)

5.3.3.2 Systematic random sampling

In a population of size N, ranked according to anteria, asystematic random sampleof

size n is obtained by randomly selecting an elerfremt amongst the firsK of the survey

! The Portuguese version o ALEA has a “combinatatgwdation” in the Basic Probabilities course of
ALEA at: http://alea.ine.pt/html/probabil/html/cal_combinaddhtml/calcomb.html
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base,where K is the whole number of the N/n quotient] adding all of the following -th
elements (Vicente, Reis and Ferrdo, 1996).

Steps to obtaining a systematic sample of sine

1. Calculate the k interval of the sample (obtainedh® N/n quotient, in which K represel

the whole portion of that quotient).
2. Randomly choose a number j between 1 and k.
3. Starting from this number, successively add onviilae k, thereby selecting theements j

j+k, j+2k, j+3K, ..., j+(n-1)k, covering a total ai observations selected for the sample.

The selection of an element wiystematic random samplingdepends on the previous
selection. Only the first element is, in fact, ramdy selected, since all the others are

dependent on that first choice. The probabilitysefection in this type ofample is not
identical for all elements.

An example application of systematic random samplia known population)
Extracted from Vicente, Reis and Ferrdo (1996)

A systematic random sample of 100 individuals ¢uired from a population of 5135 individuals.
The sample interval is 5135/100 or 51.35 in otherds, producing k=51; then a number betwee
and 51 is randomly selected (2, for example) ahdhal 51-th values of the list are generatéd.
this case, the sample is composed of the folloef@ments: 2, 53, 104, 155, ... , 5051.

Systematic random samplings often preferable tsimple random sampling (s.r.s.)since
it is easier to perform in the sense that it is lese-consuming than s.r.s. which uses the
lottery method. Its disadvantages, on the othedhamclude the difficulty of attributing

numbers by chance,
An example application of systematic random samplin . .
(an unknown population): when the population is

unknown. In such cases,
Let us suppose that we want to extract a samp?® gfurchasers at o
certain commercial outlet. the valug is selected by
We cannot use s.r.s. since we do not know the aimul size

therefore we have to use systematic samphtayy do we obtain ou chance, but all the other

sample? _ elements (j+k, j+2k,
We could choose to select every fifth shopperefbes the 5th, 10tt
15", 20th shopper, etc., are elements of our sample. etc.) are selected by

application of a fixed

interval, and are
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therefore not selected at random (Hill and Hillp@p

Another disadvantage is that repetitions, which rakgw the sample, must be taken into

consideration. In the case of the control of thegiuality and timekeeping of a certain

employee, for example, the population is compodetie daily entries of the entry and exit
times in the record book. Let us suppose that thpl@yee is authorised to arrive later on
Wednesdays for family reasons. If we use systensampling to collect the sample and if
k=7, where Wednesday is the first day, then we kalle to select Wednesdays only, which
will skew the sample. Problems of this type arideemever repetitions are associated to the
population, as occurs in this case with the dayb®iveek.

5.3.3.3 Stratified random sampling

While the two previousampling techniques consider th@opulation as a whole, there are
situations in which sub-domains or sub-grouf-

Strata:
resulting from the division of theopulation A subgroup of elements of the populatic
. be identified (Vi that is intended to be as internc
into groups osstrata, can be identified (Vicente. homogenous as possible in regard to
Reis and Ferrdo, 1996). One such technique characteristic under analysis.
known asstratified sampling, in which eaclstrata is taken to be a separatepulation and
the selection of the elements in each one of tlagesis performed individually.
Thus, the principle oftratified sampling is to divide thepopulation into subsets called

strata, so that each one can s@rveyed

Steps to obtaining a stratified sample

1. Define the strata. Each dman must be quite different from any other, and ¢fements
within each stratum have to possess common chaisite (e.g. gender, age group).

2. Select the elements within each stratum, indepehdgom one another.

3. The elements selected from each stratum jointlstitute the sample.

This type ofsampling is widely used, given that the majority pépulations can be divided
into strata (for example, men/women, higher education studeomshigher education
students, etc.) and it allows the analysis of suygs with lower variability than those
produced by s.r.s. The disadvantage of this typsaaipling is that it is very expensive and

time-consuming when there are many strata.
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The population of N units is divided into sub-populations or straty, No, ..., Ny elements,
where N+N.+...+N¢ = N. The strata formed in this way are mutually exclusive and

exhaustive.

The logic behind thestratification of a population, as already referred to, is the

identification of groups that vary from one another,
Parameter.

A quantitative indicator of a in other words, from th@arameter being studied, and
attribute or characteristic of tl
population (e.g. the average ¢

of women, the total number  gther words, each one is homogenous (Vicente, &els
small companies, etc.).

possess very little variation inside each groupiimg,
Ferrdo, 1996). Eacktratum is a separatpopulation,

from which thesampleis extracted, that supplies an estimate. The etgsmabtained from k
strata are the basis for the construction of eséisaf the population parameter being studied.

Population

Fig. 7 - Schematic illustration of stratified ramdsampling

An example application of stratified random samptjn

Let us study the sales totals for services rendefedvil construction companiesVe can divide th
population of companies into three strata regardthg number of employees: small6 employee

or less, medium — between 11 and 40 employees fampore than 41 employeé&3nce the strati
have been defined, the second stage is implemetitedcollection of an s.r.s. relative to each &ira
Assuming that the paofation under study is composed of 500 companig% bf which are smal
35% are mediunsized and 10% are large, and that the required damsjze is 85, then we shot
select samples with size of 47, 30 and 8, respdgtirom the small, medium and large company sets.
This selection maintained the ratio of sample pimportional to the set of strata sizes.
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5.3.3.4 Random sampling by clusters

A cluster is an entity that occurs naturally associated teadity. A school, for example
(composed of different classrooms, students and

teachers) can be considered to beclaster. Cluster:

A group of elementary units of tl
population, ideally with the san

anyplace where there are replicas of the populai Population variability.

Universities, hospitals, cities, countries ar

to study can all be deemed to tlesters These groups are selected at random and all the
elementsof that group are included in teample

This type ofsampling is preferred in many cases due to the fact thattisés are relatively
lower compared to other sampling types.

Steps to obtaining a cluster sample

1. Spedfy the clusters, in other words, the elements lokters are generally close togethe
physical terms and therefore have very similar att@ristics.Thus, the definition of ver
large clusters may not be in our interest.

2. Randomly select a sample dfisters and include in the sample all the elembatsnging tc
the selected clusters.

As it is not always easy to obtasurvey basesthe use ofcluster sampling makes the
process cheapeCluster samplingis extensively used whensarvey of a large geographical
area is required.

A good illustration of this type odampling can be obtained from a bunch of grapes. If we
remove one grape from the bunch we will be ablén out if the rest of the grapes of the
bunch are of good quality or not, without havingetd the entire bunch. In this case, selecting
all the elements of the bunch for the sample wpuotde to be a bit redundant.

The principle that makestratified sampling efficient makescluster sampling inefficient
(Vicente, Reis and Ferrdo, 1996). The greaterithéasity between the elements othuster,
the better the results generated by thister if it is used as a strata tratified sampling
will be, and if the same is used as a sample argluster samplingthen the results will be

WOrse.
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Example: differences between stratified and clusgampling

Case 1: Stratified sampling

The employees of firm XYZ are grouped accordinghé departments in which they work (sales,

marketing, research and manufacturing). Ten eng#syare selected at random from each group.

Case 2: Cluster sampling
Five hotels of the Lirios chain (which is composédlO hotels) were selected at random. &lithe

employees of these five hotels were included isdhgle

Population

5.3.3.5 Multi-stage random sampling

o

Fig. 8

\

- Schematic diagram of random sampling by

clusters. Let us suppose that the clusters (reptegdy the
cells) are the hotels of the abovementioned exanhpléis
case only two of the hotels were selected fromtotea of

five existing in the population.

Multi-stage random samplingcan be deemed to be an extensionlagter sampling where

only some of the clusters are selected and ongnaelements are extracted from the groups

or clusters by means simple random sampling

The table indicates some exampleschisters in multi-stage sampling (Vicente, Reis and

Ferrdo, 1996):

Clusters or primary

Secondary sample

Tertiary sample unit

Quaternary sample

sample unit unit unit
Parish Block Building Housing
Page Line of text
Country Urban centre Trading

establishment
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The sample for the employment survey

performed by INE is collected usingraulti- ~ Sample unit:

t i A di to th An element or group of elements of 1
stage sampling process. According to the population.A sample comprises sample ur

methodology used (INE, 1998) tpepulation ~ based on probability methods.

is split into a certain number pfimary units

(parishes). Each primary unit is in turn broken doimto statistical sections (adjacent
geographical areas of a single parish with aro@h®meg. Each statistical section forms a

secondary unit Each section lists all the home units contaimetthé same.

B - Non-probability-based methods

Now that we have looked at somadom sampling techniques, we shall now take a look at
some non-random sampling techniques According to Bacelar (1999), these techniques,
contrary torandom techniques do not provide any "statistical guarantee" tinet selected
sample is representative. In relation to these technigubere is no statistical theory
supporting the generation of representagamples but there may be a significantly high
probability that a representatigampleis obtained, even though this probability is oftert
very easy to ascertain. Thesen-random sampling techniquesare extensively used and
they are very useful when it is not possible to ias®lom samples generally in preliminary

or exploratory studies.

5.3.3.6 Convenience sampling

A convenience sampleonsists of a group of individuals that are alddaat the time the
survey is implemented. Thesamplesare not representative of tipepulation (Vicente et
al., 1996). This type aampling can be successfully used, despite its scientifigility, in
situations where ascertaining general ideas andtifgimg critical aspects can be more
important than scientific objectivity, as is theseawithpre-testsof aquestionnaire Due to
the "opportunistic" nature of the sample, its eleteemay not be representative of the

population.
An example application of convenience sampling
In a study on the association between the inconm@a$eholds and access to mental health ser

(psychoanalysis, psychology services, etc.), a researgt@ced five interviewers in front of fi
supermarkets and five churches in a rundown neighimnd in the suburbs of New York.
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5.3.3.7 "Snowball" sampling

This type ofsampling involves the use of individuals previously idemdias belonging to
the sample This technique is used in those cases where thare available information on
the population, or it has become impossible to make the inforomagivailable. This type of
sampling is used on small populations or those wetty specific characteristics.

The interviewer will construct asample based on this technique by asking the interviewee
after the interview has finished to provide the eamof other individuals that may also be
surveyed (Vicente et al., 1996). An inconvenienath wegard to this process is that the
interviewees tend to indicate friends, which methas thesampleis composed of people that
think and act in the same way.

An example application of "Snowball" sampling

To obtain a sample of drug addicts in Oporto, fdriet no list exists, we would have to f
and interview a person corresponding to this peofithen, on completing the interview,
would ask the interviewee to name other drug addloting in Oporto and we wou
guarantee that the source of the information isneeealed.

5.3.3.8 Quota sampling

This is the most widely usamn-random sampling method. It is very similar tstratified
random sampling, but the elements comprising te@mpleare notrandomly selected This
sampling methodexists basically because of the non-existengeoplulation lists (Vicente
et al., 1996).Quota sampling generates aample in which the proportion of elements
possessing a certain characteristic is approximaglal to the proportion of individuals in
the population that possess that same characteristic. For exaifiphee population has as

many men as women, then the same will be trueeisample

Steps to obtaining a quota sample:

1. Define the quotas, in other words, divide the papah into categories he choice of variable
is mainly achieved using the population census basss, in a context of socaemographic
variables.

2. Select the elements. The interviewer decides whechasen. The only obligian is that the
guotas established in the sample design are Keptselection of the elements is often plani
such as the use of pdefined urban circuits or of formulas to find tHeof and apartmer
numbers to be surveyed in an apartment building.
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The quality of aguota sampledepends on the way in whighterviewers select individuals
and enter into contact with them (Ghiglione and &at, 1992)Interviewers should be sent

to zones selected by chance, in order to guardigtiter representativeness. Once there, they
can approach people passing by in the street athesgoor-to-door method, or a combination
of the two. The reproduction @opulation distributions must be deemed to be a necessary
but not adequate pre-requisite regarding the qualiasample

The time taken to perform this type of samplingthe field is less than that needed for
random methods since there is no need to contact the interviemere than once (Vicente

et al., 1996). If the individual is not available the first attempt at contact then the same is
automatically substituted for another individuahig'is a clear advantage in situations where

there is great urgency in obtaining the data.

An example application of quota sampling

In a survey on "who does physical exercise", wel sleatainly have to take age, gend
free time, etc., into account.
The first step must involve finding out the projmors of these characteristics in t
population. Let us suppose that 40% of the poputais male and 60% femal€hen 40%
of the people interviewed must be male and 60% ieistomen, which is the “qudta
relative to that characteristic.

There follows a table comparing some of the mosdelyi used probability-based methods and

non-probability-based methods.
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Method/Description Advantages Disadvantages

Probabilistic methods

Simple sampling Easy to use The members of some of the less
(any set of n elements has the same representative groups of interest may
probability of being selected, therefore the not occur in the desired proportion.
probability of the elements being selecteld

is identical)

Stratified sampling Leads to analyses by sub-group with Expensive and time-consuming when
(the study population is grouped variances lower than those of simplé there are many strata

according to characteristics or strata) sampling

Systematic sampling Convenient when there is a list of | Repetition patterns must be taken into
(all x-th elements of the population are | names backing up the sample consideration, as these may bias the
selected until the end of the ordered sample.

sample is reached, using a fixed intervall.
This interval is determined by dividing th
size of the population by the size of the
required sample)

[¢)

Cluster and multi-stage Convenient to use when there are
sampling statistical units that correspond to ttje
(all the elements of groups formed specified groups (schools, hospitals

naturally that form part of the sample) etc.)

Non-probabilistic methods

Convenience sampling A practical method since the researfiThe “opportunist” nature of the
(the use of individuals that are available] targets available units (students at | sample means that its elements may
school, patients in a doctor’s waiting not be representative of the

room, etc.) population.
“Snowball” sampling Useful when no reference The resulting sample can be quite
(previously identified elements identify | information on the population exists| biased.
other members of the population) or when such information is hard to
obtain
Quota sampling Practical when there is reliable In this process the interviewer can

(the population is divided into groups, | information on the proportions of the unwittingly cause bias in the

based on characteristics that are only | attributes of interest in the populatignselection of the interviewees.
identifiable via interview)

Fig. 9 - Some of the most widely used probabilityeloband non-probability-based methods — summaig tab

5.3.4 How to determine sample size

The question ofamplesize is always an important decision in suevey process. Two very
important factors must be taken into account a ffhase: the requireggrecision of the
results (since there is always an error, which wamt to be as small as possible) ainae
and cost constraintsrelative to thesurvey.

We also have to take into account the fact thatemsing the size of theample not only
increases precision but also increases the cosmMgétherefore equilibrate the two.

The size of thesample required to provide specific precision in the résuwan only be
mathematically calculated if theamples are randomly selected. Otherwise, we have,
according to Weiers (1998), three options: emplog tize already successfully used in
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previous studies with the same characteristice thke available funds for the study into
consideration as well as the costs involved arsilylsaassume that treampleis random and
calculate the necessary dimension, in which casedhlue produced is merely for information
purposes. Asample must be representative of tip®pulation, which means that it must
contain the typical aspects, since Hanpleis a miniature model of thegopulation. It must

be noted that the size of the sample to collectoisdirectly proportional to the population
size and that this dimension fundamentally depeodsthe variability existing in the
population. In relation to a population composed@th grade students of a secondary school,
for example, if we want to study the average aga tine size of the sample to be collected
need not be very large since the age variable ingitas values in a restricted age group.
However, if the characteristic to be studied is dierage travel time of students from home
to school, then the sample size will have to behmareater, since the population variability is
much larger. Each student may take a differentttengtime. In the extreme situation where
all the elements have the same value for the ariatder study, then a sample composed of
one element is all that is required to provide fofbrmation details for the population; if,
however, the variable has different values foroélihe elements, then it would be necessary

investigate all of the elements to obtain the skawel of information (Graca Martins, 2001).

Example: Determining sample size in an estimatioroplem relative to the proportion (p)

Ascertain the real proportion (p) of individuals with income below PTE 1,000,000 per year in a
Portuguese region. The confidence interval for a proportion is as follows (assuming that
sample size is greater than 100):

f-c\/f(l_f);f+c\/f(l_f) where:
n

n ¢ = parameter determined by the required confiddewel

Thus, the sample size is ascertained by | N =samplesize

i i : q f = relative frequency of the attribute in the sample
inserting the required amplitude (A) and on) quency se(samp
proportion

confidence level.

4c’f (2 1)
n=———
A

Some notes on estimating the proportion p
1. In a population of size N, p is the (unknown) proportion of population elements that

possess a certain characteristic. To estimate this proportion (p), a sample of size n is

collected and the proportion p’ of elements in that sample possessing the studied



Educational Dossier
Statistical Surveys 15

characteristic is calculated. The estimator p’ is a good estimator of p. It also has some
interesting properties, the most significant of which is that its variance (a measure of the
p(l_ p)(N 3 n)

n N-1
Note that if the size n of the sample is very simaiomparison to the size of the population, N-n i
approximately equal to N-1, and it is thus thetfiextor of the expression that measures varigbilit

This is the reason why it is said that “when thee gif the population is very large in comparisothe
size of the sample, it can be deemed to be infinite

variability between p and p’) is equal to

2. Confidence interval for proportion p

Irrespective of how the confidence interval is arrived at, the shape of the confidence interval
for p, with a confidence of 100(1-a)% (a is a value normally deemed to be around 0.05, and is

therefore used to represent 95% confidence!) is

] 1- 3 y 1_ '
-z M,p’+za M)
n n
Interval amplitude = 2 z, M
n

pi- p)

The quantity z, .|[—— is called the margin of error or precision of the survey.
n

3. What sample size must be collected in order to obtain an interval with a specific precision d

and a 100(1-a)% confidence interval?

We will have to solve the following equation with regard to n:

Za M <d
V n

n> (%)2 p'L- p)

As p” is only known after we collect the sample, we have to provide for the maximum value of

p'(1-p’) which occurs when p’=1/2, hence
za
n> (—)2
2d

The table below shows the values of z,, for some values of a:
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Confidence 100(1- a)% Z4
90% 1.645
95% 1.960
98% 2.326
99% 2.576
Example: Determine the level of trust that

the general public has in teachers. The estimate of the level of trust must have a confidence
level of 95% and a maximum margin of error of 0.05. What is the size of the sample that must

be collected?

. 196

)2
2° 0.05

n=385

If a margin of error of 0.02 is required for the sa  me confidence level, then you can see
that the sample size is much greater - it must be e  qual to 2401!

5.3.5 Selecting the elements of the sample

There are different ways of selecting telementsof a sample as we have seen in the
previous sections. Imndom samplesthe selection scheme used objectively designates th
elementto be chosen. In such cases, the existence af Iis containing the details of the
elements included in the sample makes it possibldentify each interviewee and establish
contact (face-to-face, via telephone or via pastdrider to set the data collection process in
motion. In INE’s employment survey, for examplee tinterviewees are contacted by post,
followed by a set of face-to-face visits from iniewers. If thesampleis not random, the
interviewer has to select the elements to be irduahd this is performed based on human
judgement, due to the lack of a survey base (VigeReis and Ferrdo, 1996). Quota sampling,
on the other hand, uses guides or plans, whichesasvgood aids since they help the

interviewer to introduce a certain degree of randess into the interviewee selection
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process. These guides or plans contain formulassétecting streets in a parish or for

selecting homes in a building.

6. Collecting the Necessary Information from Sample Elments

Once thesample elementdhave been selected then they must be contactdien to obtain

the necessary data to permit the achievement oéttiay’s objective. There are essentially
three methods of collecting data inpall-based studyface-to-face interviews telephone
interviews and postal questionnaires Each one of these methods has its advantages and

disadvantages, as set out below.

6.1 Face-to-face interview

The face-to-face interview can be considered toabeonversation between two people,
initiated and controlled by thimterviewer, with the express purpose of obtaining relevant
data, thereby permitting the attainment of the wgidbjectives (Mayer, 1974). For a long

time this method for collecting data was tt |4terviewer:

The person responsible for the collection
data in order to meet the specific objectives
certain surveys performed by INE. This each study, performing the interviews
accordance with the established rules.

most used, and it remains quite important

data collection method can be qur

expensive since thenterviewer must be

trained beforehand and then the interviewer hasat@l to the interviewee’s town to conduct
the interview. These trips often have to be domeiraber of times because the interviewees
are not home or because they are not availablg#l io the questionnaire at that particular
time. A refusal often occurs, which makes this radtimore costly than the following two
methods. According to Aaker and Day (1990) only 30%40% of thenterviewer’s time is
spent on the interview itself, the rest of the tisiepent travelling, locating interviewees, etc.
This method does have advantages overptistal questionnairemethod, such as the fact
that the interview can be achieved in a few minutdsile an interview bypostal
questionnairecan take weeks to complete. The response ratedh higher in dace-to-face
interview, due to the fact that thieterviewer provides greater incentive to the interviewee to

respond.
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6.2 Telephone interview

The telephone interviewis an alternative to théace-to-face interview The interviewer
questions the interviewee by telephone and collieidata by this means, just as the name
indicates. This method is often cheaper than tree-fa-face method and it is more
advantageous if we consider, for example, the tlaat it is not necessary to visibmes
several times to perform the interview. The timergpwith atelephone interviewis less than
that of aface-to-face interview But there are also some disadvantages. lfjtiestionnaire

is lengthy then telephone call costs will be clagethe costs oface-to-face interviews in
addition to the fact that the interviewee will bewdtired more quickly.

6.3 Postal questionnaire

This method's format means that the respondenhéoquestionnaire must provide the
responses, after having read the questions andngertying instructions, without the aid of
an interviewer (Vicente, Reis and Ferrdo, 1996). This method isomemended for
geographically spread-out populations. The costdata collection is reduced. The
questionnaires are pre-tested a number of times to ensure thatqgtrestions are fully
comprehended and understood in the same way bgsglbndents. Despite the reduced costs,
the time variable is not always favourable. If pidaresponse is required then this method is
not recommended. In addition, the rate of no-respsiin this type of survey may usually be

higher than that of other methods.
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7. Data Organisation and Display

After defining the problem to be studied, planniihg survey and collection of data, the
problem of data organisation is encountered. The organisation of data comprises
‘summarising’ the data obtained in a simple andarccleay that best provides for their
interpretation. Data can be displayed in a numibevays. In an initial approach, data can be
displayed in frequency tables, bar charts, pietshaistograms, etc. Further information of
data organisation in regard to introductory desmpstatistics can be obtained from the
Dossiers on Statistics with Excel (only in the Bguese version) and Graphical
Representations. The latter is available at thepagé:
http://www.alea.pt/english/html/statofic/html/dosghtml/dossier9.htin

Lastly, the presentation format of the final reporist be taken into consideration. According
to Hill and Hill (2000) there exist various typekreport, such as the academic and internal

report, for example. Both have similar layouts andtain the items set out below.

7.1 Some recommendations

Any report must possess a tid&ating the content presented in the report. Tmtentsmust
contain all of the chapters contained in the repbiniese must be numbered and indicate the
start page.

Even though the summary the first part of the report, it is usually gntritten after all the
other components of the report have been writteviewed, "polished" and are available in
their final version (Hill and Hill, 2000). The summarsnust contain the reason that led to the
investigation being conducted, how it was done, thest significant results and the
conclusions drawn regarding the investigation amd these may aid in solving the problem.
The objective of the introductiois to explain the type of investigation and thalenying

reasons. It must provide a brief overview of tHeeotreport chapters.

7.2 The results

Numerical results can be displayed in a number afsvA preliminary exploratory analysis

of the results must always be made, with particidans on a summary of the main variables

that were analysed.
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In the ‘mini-censuses’ performed by INE, for exampmne of the analysed variables was the
height of individualg. In the report presenting the results of this warke of the tables

contains a descriptive summary of this variable:

Height
N Minimum | Maximum Mean Standard deviatio
HEIGHT 9171 92 170 133.21 9.917

The same data were als =

1800 9

graphically displayed in a

o
histogran. oo
120014
o
o

600 9

Number of children

400 o

200 »
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90.0 1000 1100 1200 1300 140.0 150.0 160.0 1700
95.0 105.0 1150 125.0 1350 145.0 155.0 165.0

Height in cm

2 One of ALEA’s main projects in 2001 was that of hiacensuses’ performed on primary schools. Primary
schools were surveyed and all the collected data evganised and processed by a joint team thatided
technicians of INE and Sociedade Portuguesa ddigista [Portuguese Statistics Society]. The mairmppse of
the ‘mini-censuses’ were to familiarise studentthwihat a census is, what it is used for and haw pierformed.
The report and results of the mini-census are abklat the ALEA’s Portuguese version:
http://www.alea.pt/Html/statofic/html/censos200bilitensos2001.html

% See histogram construction rules in ALEA’s Stitid Concepts at
http://www.alea.pt/english/html/nocoes/html/cap31@.html
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For the ‘Number of siblings’ variable, the followgrfrequency table and corresponding pie

chart were generated.

Absolute Relative Accum_ulated
Relative
Frequency Frequency (%) Frequency (%)
Number of siblings 0 1403 16.4 16.4
1 4356 50.8 67.1
2 1540 18.0 85.1
3 636 7.4 92.5
4 or more 643 7.5 100.0
Total 8578 100.0
Did not respond 593
Total 9171

This table displays the number of siblings thatheettild has. We can see that close on half
the children that responded to this question haweerthan one brother or sister and that 16%
are only children. Some 18% of children have tvidirsgs and the rest have three or more.

How many brothers and sisters do you have?

7.5%

16.4%

18.0%

50.8%

According to Hill and Hill (2000) we must have ttaget audience in mind when displaying
the results, so that the most suitable display ateib chosen. When the target audience is
used to reading and interpreting tables then thest fme used in a manner that facilitates their
interpretation. When, on the other hand, the tametience is not used to reading and
interpreting tables then graphs must be used fayighe most important information. Both
data display methods must have an associated teptaration to improve viewers’
understanding. Any graphs and tables used mustitnbered and must possess a title.
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questionnaires and some bibliographical references.



