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Abstract

This study is aimed at evaluating the capabilibé®pen source software to satisfy
technical and methodological requirements for thevetbpment of electronic

questionnaires for statistical surveys. In otherdsp to understand whether they
could offer a reduction in license costs still gqudeeing high levels of efficiency and
usability quite similar to those offered by commarsoftware. To this aim, some
open source software were compared with Blaiseclwis a commercial software

used by many National Statistics Institutes (NS38)ce its functionalities and

characteristics can be considered standards tobseneed by software for CAI

applications. The comparative analysis consistedlemeloping, with the selected
open source software, a prototype of an electrapiestionnaire containing a
minimum set of functionalities that a CAIl questiaime should carry out. As the

selected software were not able to satisfy thisimmum set, we designed and
implemented a possible strategy to develop, in-bpas ad-hoc product based on
XM (eXtensible Markup Languagetechnology, AJAX infrastructure and Relational
Database Theory.
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1. Introduction

This paper can be divided in two parts. The firse dchapters 2-5) describes
weakness and strengths of existing open sourceffoftevare in implementing a
guestionnaire prototype. The second one (chapt&)sabout a new strategy aimed
at overcoming the limitations encountered withdhalysed open source products and
the description of the elements it consists of.

2. The prototype of an electronic questionnaire

The comparison of the selected open source softa@msisted in evaluating their
efficiency and usability for the implementation ah electronic questionnaire
prototype. We designed this prototype as a “coetairof a minimum set of

characteristics, all possible types of questiorts@recking rules, that could be met in
a CATI questionnaire (scheduling issue not considleWhy CATI? The answer can



be found in the following picture where upon a Jitleat represents the technical
complexity of electronic questionnaires, are pladkd different data collection
modes:
Technical Complexity
Low High
| | | |
Data Entry CAWI-DBM CAPI CAT
(CASI)

v

All these techniques share a common feature: thay exploit the software’s
potentialities to manage different aspects of thestjonnaire like, different paths or
branching or different types of controls — coheszand range controls and skipping
rules- or texts’ customisation for questions’ woigland error messages. For all these
techniques, electronic questionnaires are not datg collection instruments but also
quite complex programming tools (House, 1985). Agothem, electronic
questionnaires for CATI allow the implementationttoé most complex programming
models because of the presence of well trainedvieigers and because interviewers
work in call centres together with field supervistinat can provide immediate help in
case of any doubt on how to proceed with the im@r(while CAPI interviewers
work alone). On the other hand, electronic questines for Data-Entry are the
simplest ones since operators are not supposedite gconsistencies which may
depend on different causes. Operators insert datag they appear on questionnaires
and, when data collection is over, other methodsbeaused to correct inconsistencies
(i.g. reconciled re-interviews, some determinigiicprobabilistic approaches of the
editing and imputation phase).Therefore, once softvare able to implement a CATI
questionnaire and therefore to satisfy all CATkds, they are also able to satisfy all
other techniques’ needs. Open source softwardéstheduling phase will be treated
in a future study. The prototype we designed castdhe following variables and
checking rules:

Variables:

1) numeric variables;

2) matrix of quantitative and qualitative variables;

3) list variables that can be either ‘single choice’roulti choice;

4) variables with data format (dd/mm/yyyy);

5) textual variables to be coded during the intervientline coding);

Checking rules:

1) range controls;

2) calculation of the total from partial values andbsequent control with the value
provided in a previous question;

3) calculation of a variable’s value or assignatioma@onstant value to a variable;

4) comparison between already known data (i.e admaige archives) and
collected information;

5) parameterisation of questions wording and of emessages;

6) loop of a set of questions according to the valug grevious question;

7) calculation of the age from a variable with datanfat;

8) skipping rules.

Besides, attention has been paid to the layoutstoures about the same subject have
been grouped in sections whose title is displayethe screen, different colours and



fonts of characters have been used according toroke played by the text
(instructions, warnings, questions wording, on-limeps etc.). This prototype was
designed according to Blasie potentialities (Blazsa@ implement any of them) and
we were interested in understanding what open sa@oftware were able to do.

3. The softwar e selection process

To select open source or free software we useddi@ving two criteria: i) the
experience of usage by other NSIs or other org@ioirm carrying out statistical
surveys;ii) the availability and accessibility of documentatioVe already knew
some software satisfying these two crite@&Pro developed and used by the Bureau
of Census andlime Survey used in Istat for experimental projects (Cianch&taet

al. (2005) and Road accidents survgy To get other open source software we firstly
made a small “e-research” among the main NSIs gskiam if they were using or
intended to use them. Due to the negative answershad at our disposal no
experienced software. Then we made a web recogniéthd, among a very huge
amount of software, we chose the following ondsid_Survey developed by Mid
Sweden University — Department of Information Tembgy and Media;JCaif,
developed by Micheal Hall, hosted in the Sourcedargt. Therefore our study will
focus on the following productsCSPro, Mode _Survey , LimeSurvey andJCaif.

4. Technical details about the selected software

Before describing the potentialities of the aboventioned software, it will be useful
to mention their main features without going irdo tany technical details.

Software Developed by Release | Platform Data storage
(used)
CSPro Serpro S.A., ORC Macro 3.3 | Windows | ASCII file

International and U.S.
Census Bureau

Mod_Survey | Mid Sweden University — 3.25 | Apache ASCII file,
Dep. of Information Server PostgreSQL,
Technology & Media Oracle, MySQL
LimeSurvey | LimeSurvey Project Team 1.72 | Linux or

Windows | MySQL
JCaif/Sonar | Micheal Hall 0.7

CSPro (http://www.2010census.biz/ipc/www/cspro/index.htni$ a free software
used for entering, editing and tabulating data fsurveys and censuses. It was used
also in Istat for some international co-operatiorojgcts among which the
“Agricultural Census 2006”in Albany. It supports stand-alone applicationsilevh
CSProX manages multi-users data capturing but it is a neernial product.
Documentation is very detailed and full of examplest make it possible to easily
cover eventual lacks by directly writing lines afde alongside the offered standard
functions. It provides other functions to processadas it was thought as a package
able to support the survey process from data daleto the data processing phase.




Mod_Survey (http://www.modsurvey.ongis a “mod_perl” module for Apache that
links the powerfulness of the programming languRgéd with the Apache Server’s
functions. It manages files containing questioremidescribed in XMLgXtensible
Markup Languagebased tag notation. It is a software for web tjaesaires that
allows data capturing, data validation, data steragd the data export. It offers a
detailed and well organised documentation togettién a well designed website
where it is possible to find many answers to sjpepifoblems. It is developed by Mid
Sweden University that has worked on it since 1988ong the experience of its use
we mention the implementation of the questionntarethe “Longitudinal survey on
university degrees in 2007-2008f the Italian University of Padua.

LimeSurvey (http://www.limesurvey.or) formerly called PHPSurveyor, is written
in PHP language. It is quite easy to use and reguaw developer skills. It allows the
implementation of simple web questionnaires cligkion pre-defined functions. It
divides the survey in groups (sections of the qoestire) displaying, in general, a
group per page. The navigation of the questionngireanaged by two buttons: “next
guestion” and “previous question”. It can exportadan many formats like Excel,
SPSS, etc.. Documentation is available on the welgveral languages.

Sonar/JCaif (http://sourceforge.net/projects/icaiis an XML-like language that
represents an interface for the usage of the paakage. JCaif is a set of Java classes
that implement: different question formats, flonntol and data display and saving.
To build surveys, Sonar uses Javascript to maka daNs to the JCaif library. It is a
well designed product but it lacks of accessibleutioentation and has a limited use
in surveys. Therefore we couldn’t adopt it for thglementation of our prototype.

5. The implementation of the prototype

Before describing advantages and shortcomings oh eslected software, it is
important to remind that the evaluation is boundedour knowledge and to our
experience in developing complex questionnairegdMss to say, all software would
fit in case of simple survey questionnaires.

The first product analysed 8SPro that turned out to be the only software, among
those analysed, able to implement all types of tipres included in the prototype and
to perform the on-line coding of textual variabl@esides, it offers a quite good
layout management both in terms of text's colourd onts and of video screen
appearance. At the same time we observed someghongs. The first is a general
lack of standardised functions for the error manag@ during the data capturing
phase: while it is possible to perform a compldiecking and correction of data at
the end of data collection by means of a batcheuoe, during the data collection
itself only a limited set of this kind of functioase available. For example, the ‘range
control’ function is missing and must be specifiedth lines of code, each time a
quantitative variable is used: statistical survawyeasure a lot of quantitative
phenomena and range controls are hard checks itdkkying errors. Besides, it is not
possible to customise the content of an error ngesaad its window doesn't list all
variables involved in the error but the last, wpibtential problems for questionnaire
navigation. For what concerns list variablessipossible, during the data collection,
to key a value not included in the pre-defined galget (after its confirmation in a



warning window) and this might introduce too mangyikg errors. Referring to
multi-choice questions, there isn't a standardisedtion that, given a certain number
of answer alternatives, limits the maximum numbér respondent’s answers.
Therefore in this case it is necessary to writeedirof code to set this type of
constraint. Another feature, that could represesti@tcoming, is that missing values
are the default ones for any variables and there asstandardised function to state
that a variable must be answered. This approadon®ct for Data-Entry or Web
techniques but not for the other CAl modes sincenight increase partial non
response rates. There are also some limits iqulstionnaire navigation in that it is
not possible to pose on a certain variable unlessipg upon all previous ones and
“page down” and “page up”’ keys cannot be used to down and up the
questionnaire’s pages. Finally, a last shortcomalgbranches filled in during the
interview are stored, also those that should haentblanked according to rooting
instructions. This means that data belonging touadiyt exclusive branches might be
present on the final database. Needless to sayistheasonable for data entry but it is
useless for the other CAI techniques whose aira &itminate branch’s errors during
the data collection.

The second product analysedMsd_Survey that is able to provide the majority of
questions’ types and also multi-paging for the audstiation of different branches.
Besides, it offers an easy implementation of temitotation for matrix variables and
a good layout management in terms of text’s colanfonts. For what concerns the
types of questions, matrix of quantitative variablen-line coding and fields with
data format can’t be implemented (release 3.2.5.al¢o found a bit complex the
multi-paging structure if it has to be used for @bex questionnaires. In fact, it is
necessary to create as many pages as the numbkerofjluestions and then list all
pages, that form the questionnaire, in the last ®hes will apply also for branches
formed by only one question. Creating different gsmags also required for texts’
customisation since the information that makestéx¢ dynamic needs to be stored
and the storing can only be done using differengepa Finally, it lacks of
standardised control functions. The existing ones raanaged on server side and
customised controls can be inserted on client sgileg Javascript, but we found this
solution not so flexible and easy to implement asec of complex questionnaires. A
good feature of Mode_Survey is the tag <CUSTOM>tler definition of completely
customised questions using HTML and Javascriptuaggs: any kind of question
formats and, above all, checks on data can be aalckmiding to the survey’s needs.
This feature, together with the goodness of Modv&yrmade us thinking to use it as
the open source software to develop Istat questioest Mod_Survey would have
provided question formats, some native checks aadching rules; Istat would have
integrated them with control functions on data. &ninately, this strategy turned out
not feasible for complex questionnaires due toed#fit reasons: 1) native checks are
performed on a server side once the form (quesdiognis filled in. This means that
errors can’t be solved in real time during the adstration of the questionnaire but
only after the form is sent to the server. This ganerate “traffic’ problems on the
LAN in case of complex questionnaires since datdoa@ck and forth from clients to
server many times. Besides, if the form consisterdy one page, errors are shown
from the first one met with a possible backwardigation of the entire questionnaire;

! For completeness, it has to be said that Mod_$urses an XML based language which is translated
into HTML by the browser.



2) Javascript language can help in performing chexka client side, but the nature
of the native checks of Mod_Survey (performed orveseside) implies their re-
writing. Therefore we can’t talk about integratiand hence customisation of checks
but of a mere substitution or duplication of théiveaones; 3) using Mod_Survey as a
generator of HTML code is not feasible since théviTderiving from the translation
is not well structured and doesn’t exploit at hastpotentialities of the code itself; 4)
the amount of HTML and Javascript code to be useatiti missing control functions
would have definitely outhumbered the lines of cpdeduced by Mod_Survey thus
lowering the advantages of its use. Thereforepatjh Mod_Survey can’t be used for
Istat’'s aims, it surely highlighted the great paoiaities of XML technologies and
helped us in designing a new strategy that willescribed in chapter 6.

The last software analysedLismeSurvey that offers many tools to create simple web
questionnaires, like the managing of branchinguses of different types of questions,
the use of quotas etc. It offers several levelsustomisation: at a survey level, it is
possible to choose the title, to write an introdugtor welcome message, to make
available some information about the survey adrremier, to choose the survey
language, to customise the page layout, etc.;catpg of questions level, it is possible
to set the title (example: Section 1: Householdnmiation) and, if necessary, to
change the order of questions administration; sihgle question level, it is possible
(mandatory) to define an identification code, tateyrquestion’s text and to display a
remark (e.g. the range of possible values). Questiformats can be chosen among a
wide list of question types. For list questions,sitpossible and easy to use the
randomization of the answer alternatives. On tiveroside we found some limits, the
greatest of which was the difficulty of adding nwiggs features by writing line of
codes. This is because customisation requires hotjood knowledge of PHP
language and the understanding of where to writesliof codes to make them
recognisable and executable by the product. Coesgliguadding code to implement
our prototype would have meant to write anothedpot. Besides, it is not possible to
use loop of questions and the on-line coding iseqdifficult and complex to be used
since it is not possible to read external dataid&ss branching management is almost
limited: i) only the logical operator “AND” can be used toklidifferent questions
involved in the condition since the “OR” operat@pées only among different values
of the same variabldj) it is necessary to repeat skipping rule for eaabstjon
belonging to the branch. Finally, for what concechecking rules we noticed a lack
of standardised control functidnend a poor error messages management: they can be
managed using “boiler plate” questions (i.e questiaot to be answered) and then
conditioning their visualisation, but this is haodapply for complex questionnaires.

6. An ad-hoc product based on XML technology

The experience done allows us to say that the sedlproducts, especially the web
based ones, can be used to implement quite singlgtignnaires. In general, they all
lack of standardised control functions and for teb-based software there is still
need to improve the client and server ‘dialoguepésform checks on a client side
rather than on a server side. These elements miad@ twnsuitable for Istat

2|t is possible to control keyed value using a Vérgculiar” syntax. (example of a range contrab0
15: “/N([0-9] | [1] [O-51)$/").



guestionnaires that are generally very complexcmdain a lot of checks. Therefore,

if developed with the available web-based produtisould be possible to encounter

problems of data exchange between client-servéhefdialogue between them is

based on a classical approach. We then tried igrdaspossible strategy as described
in the following picture.

A possible strategy for an | stat open-source data capturing phase

XSLT
XsiMpLe

Transforming
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Generally speaking, it consists of many differgmém source technologies to make a
home made product. We made a search in the opeoesawrld to collect different
tools into a package having all the features weln€he main idea was to use an ad-
hoc XML language associated with an XSL&X{ensible Stylesheet Language
Transformations document to be used as a sort of compiler forthi language.
Browsers, like Explorer are, in fact, able to cayty the translation step from XML to
HTML via the XSLT documerit the browser will be the questionnaire user iieef
The result of this strategy is the home made prpdatiedXsiMpLe. The reason why
we chose this strategy can be found in the needvety simple language that, on one
side, makes the programmer’s job easier avoidiegntassive use of HTML formats
(quite a number of graphic symbols like invertednomas, parenthesis, apostrophes,
etc.) and, on the other side, can be used alsoobl rexperts that have at least a
knowledge in text editors and browsers. The languagble to create HTML forms
and to use generalised Javascript functions tokctiex keyed data. This will assure
that some typical frequent checks will be doneeal time, i.e. on client side with no
delay. Besides, since client side checks are oriilgsiastep in the control process, a
relational database (RDB) is used to perform stmattchecks and to assure data
integrity and data constraints. The package isemtckerver web application: the data
collection, carried out trough the questionnairg@lemented withXsiMpLe can be
considered the client process while the data stoaagl the data retrieving the server
process. Client-server communication is basedd®X framework. Besides, in order
to assure our goals, the packagéesiMpLe + AJAX + RDBMS will be used together
with some methods for questionnaire design: sifliegf in a questionnaire is not so

% We still need to verify this feature among thesatreleases of open source browsers. In the meanti
we are using open source programs that supplyuhéeion.



different from populating a database, we can apghniques for RDB design for the
questionnaire design itself. Therefore we chose ahiity-relationship model (E/R
model) that can be used not only to analyse astiticture the questionnaire (Buratta
V. et al.,1989) but also to design the entire RIMBciure: data tables, data links and
data constrains. Obviously questionnaire and dagdysis with relational methods is
introductory to all the other activities. Once dethles, data links and data constraints
are well understood, the form creation (web questire page) and the DB creation
can be carried out at the same time during thetiquesire design phase. In this way
we can get a big aid in implementing the electraquestionnaire througKsiMpLe
and, most importantly, a correct design for the RibBerneath the data.

6.1 A brief description of XsiMpLe

Example of aform created with XsiMpLe

e datablock

EMPLOYMENT

WORK FLACE ISTAT

[Applicazione JavaScript]

JOB 1

/4% Pleaseserifs-pserted data, vou told me you worked there But vou began working there
1. Clerk 1IN
° { =\ ipAhe 01-10-2000
2. Exzecutive “

3 Manager oK

STARTING FROM (dd-mm-yyyy) 0 10 ||2000

HOW MANY YEARS DID YOU WORK THERE? 3|

The above picture is an example of a questionnaiptemented withXsiMpLe The
small window contains an error message whose sestandardised according to the
values of the two variables involved in the erf@@térting from” - “How many years
did you work there?”). This check is done on artghgide using a Javascript function.
The XsiMpLecode to create this page is shown in the follovgingures.

Example of XsiMpLe code

™ protatipa_perfigure. sl |

136 edkokdk ok (lat al ] CIR2 ko ek ko ek e ke ke ke i ek ik ke i ek ke ke ke ok
137 <datablock teblensmwe="employment'> <title>EMPLOYMENHT</title>
138 <datax
iLEHE) <guestion>WORK PLACE</questions>
140 = <field:>
141 <name >comp anyHame </ name> < tab lename > employment </ tab lename >
142 <defaults</default:>
143 <typextext</typer
144 <length>20</ lengths>
145 <DnexanyName' y</onexits
146 r <ffield>
IR «/data>
148 [ <datax
149 E <question>d0B</ question>
150 = <field:>
151 <name>job</ name><tab lename>employment </ tab lename:>
152 <defaults</default:>
153 <typextext</typer
154 <length=T</ length>
155 <Dnex.-"’0nexit,>
156 r <ffield>
<



It can be seen how simple is to build a questiaoenaf tag <questionnaire>
represents the entire survey. A questionnaire camtach more than one section: the
tags <datablock> and <title> are used to identifig &0 name it. Each question is
described with the tag <data> that contains the<fad> to describe the variable’s
characteristics: its name <name>; its default vatdefault>; its typology <type>
(example a ‘text’ type or a ‘radio’ type if a radioitton question is needed); its length
< length >; any control or any specific attributising the tag <onexit>. The pitcure
above shows a ‘refuse’ value and a ‘range cona&®lattribute and check defined on a
client side: the former allows not answering thesiion (answers are compulsory
unless specified), the latter produces a warningsage if out of range values are
keyed. The following picture shows how simple iscteate an error message using
the standardised function “Age” and to customise téxt with the values of the
variables involved in the error.

Example of a customised error message

IUava
d"umrﬂl‘po.km\ I

186 <datar
157 E <question>HOW MANY YEARS DID YOU WORK THERE?</uestion>
188 [H <field>»
188 <namehowManyYears </ nawe><tahlename>employment </ tab lename >
190 <default>000</default>
191 <typertext</typer
19z <length>3</ lengths
193 [H <onexit-Age('yearStart', 'monthStart','dayStart', 'howlanyYears',
194 'Please verify inserted data, you told me you worked there for ', 'years,
HCER. b@ut you began working there in the'}</onexit>
196 - fi=ld
197 </data>
<

Writing a questionnaire (questions, checking anahbhing rules), is rather simple
with this product since it has been thought as @ #@so for non IT experts.
XsiMpLés simplicity can be well understood if it is commpd with the HTML code

generated after its translation by the browser.

HTML code generated by the browser after the tranglation of XsiMpLe

B Note, pad:+ - G:\Documenti Litente\murgiall AVOROResto_attivitalopen_source Catilproposta_per_prototipo\prototipo_03122008. html

Fle Modfica Cerca Visudizza Formato Lnguaggio Corfigurazione Macro Esegui Pluging 7

0@ Xx |4 RB o~ ARQS o %I ED BE & &

P protolos 031 2008 hinl |

—:¢/seriptr<hly<img alt="logo istat' height="50" width="150" src="logoistat.jpg'/> A
: XsiMpLe eXperiMental open source language for web guestionnaires|

</ hlr</head><body bgeolor="0ldLace" ><forn name="forml" id="forml' target="" action="">

175  [<fieldset xmlns="" onclick=""><legend><hZ>EMPLOYMENT</h2></ legendr<teble><tr><td><b>WORK PLACE</h></td><td:

<input onchange="' omblur="" onclick="' ommouseover='" size="20" id='company' name='company’ value="" type="text'/> </td></tr:
<input onchange="' onblur="range(1,3,'Job')" onclick=""' ommouseover='' size='1" id="job" neme='Jjoh" value="" type="text'/> </t
<input onchange="' onblur="'" onclick="' ommouseover='" size='2" id='dayStart' neme='dayStart' wvalus='"00" type="text"/>

<input onchange="" omblur="" onclick="'" ommouseover='" size="2' id="monthStart' name='monthStart" value="00" type="text'/>
<input. onchange="' onblur="range(1990,2009,'yearStart')' onclick="" onmouseover="" size='4' id='yearStart' name='yearStart' ve

<input onchange='"' onblur='"Age{'yearStart', 'monthStart','dayStart', howMany','Please verify inserted data, you told you worke
A= <fieldset xmlns="" onclick=""><legend><h2>PERSOHAL DATA</hZ></legend><table><tr><td><b>DATE OF BIRTH {dd-mm-yyyy) </br</tdr<td>
<input onchange="" opblur="' onclick="' onmouseover="' size="2' id="dayBorn" name='dayBorn' value="00" type="text'/>

<input onchange="' onblur="' onolick="' onmouseover='' size="2' id='monthBorn' name="monthBorn' value='00" type='text'/>
<input onchange="" opblur="' onclick="' onmousecver="' size='4" id="yearBorn' name='"yearBorn' valus='0000" type="text'/> </td:
<input onchange='' onblur='Age{'yearBorn', 'monthBorn','dayBorn','age' . Please verify inserted data, you told your age is','ar
<input onchange="" onblur="" onclick="" ormouseover="" size="20" id="name' nawe="name" wvalue="" type="text'/> </tdr</trr<trr<t
<input onchange="" opblur="' onclick="' onmouseover="' size="20" id="surname' name='surname’ value="' type='text'/> </tds</tr:
<input onchange="' opblur="' onclick="' onmousecver="' size="20" id="CITY' nawe='CITY' valus='" type='text'/> </tds</cr=<trs<
<input onchange='' onblur='range{1,4, hobbies'}' onclick='" onmouseover='' size='1' id='hobbies' name="hobbies' value='' types
<input onchange="' onblur="' onelick='"' ommoussover="' size="20" id="email' name="email' valus="' type='text'/> </tdr</trr<tre<od

15 <br/><input omblur="" onclick="' ommouseover="" id='sex' name="sex' value="" type='radio’/>FEMALE

193 b/ <R/ > LA/ L Lt A/ 0 LE POy LR D 2 EED LR LA/ 2/ LEPCLE S B/ 2 </ EED CLEDCEd/ 2 </ EED <L >ty <h>MARITAL STATUS</hLx></td> <t

154 <br/><input omblur='" onclick="' ommouseover='"'" id='Mstatus' name='Mstatus' value="' type='radio'/>WIDOWER

195 <br/><input omblur="" onclick="'" ommouseover="'" id="Mstatus' name='"Mstatus" value="'" type='radio'/>SIHGLE

195 <hr/o<he/ o/ td </ LE St LA/ B LE Sty <A D 2/ EED ChE R A/ P/ LEPCLE Y S/ D </ LEB CLED <L/ b/ EEP <LT > <Edd <h>DOG HAME</hy</ td> <td>

1500 T <input onchange="" onblur="" onclick="" onmouseover="' size='"20" id='Hcane' name="Hcane' value="" type="text'/> </td></tr><crr¥

Hyper Text Markup Language file rbchar: 16619 Ln:173 Col:81 Sel:n Dos|Windows | ANST NS




XsiMple is able to implement all questions’ types includedthe questionnaire
prototype. Therefore, with respect to the otherdwabed products it guarantees the
management of many question formats and, in addistiows to use standardised
control functions on a client side without the neddexperiencing Javascript. The
final aim of this strategy is to create a tool ahbié for any kind of data collection
mode. Any lack in control functions on a clientesidill be solved on a server side
using the functionalities of the RDB and AJAX tocifdaate the client-server
communication. We prepared a small application #iatulates a data capturing
process. It consists of a questionnaire and thativel database (MySQL) with
consistency controls in it. Each time a questiofillisd in, data are sent to the RDB
and in case of data corruption the RDB sends ar enessage that is captured by
XsiMpLeand then managed by the respondent/intervieweithBytime this paper is
written there still the need to improve the quesiare navigation as well as to test
the application’s performance by measuring theomse time in case of many users
filling in the questionnaire. This will be done mgisome simulation programs.

7. Conclusions

At the moment there aren’t open source/free pro@dhte to implement complex
electronic questionnaires often used by NSIs. fidiv commercial software like
Blaise still represent the best solution to thisies Anyway open source products are
becoming more and more flexible and powerful antl me soon able to guarantee
high quality levels and saving of money. This is iamportant aspect in public
organisations because of the saving of money inthbdsg local governments
(Barcaroli 2008) and even more in small companiest tcan have access to
sophisticated tools before not affordable. Thetstya we proposed can represent a
solution that could well balance these two aspéats. believed in this since it is
based on new open source technologies that peymiittin practise a data collection
approach that was difficult to adopt till now dwethe high cost and low flexibility of
the commercial IT software. Nowadays, open souretalthse (RDBMS) and
operative systems together with web technologiéfI™ML, XML, XSLT, browser,
web services - allow to implement in an easy dfidient way a quite complex data
collection architecture. They permit to simplifyetbomplexity and heterogeneity — in
terms of instruments and professional profilesat tre typical of this survey phase
that includes analysis, collection, control, steragd transmission of data.

References

Barcaroli G. (2008) Il processo di produzione defbrmazione statistica e 'opzione
open sourcdstat workshop: il software per la statistica uféile: dai sistemi
Buratta V., Sabbadini L.L., Fortunato E. (1989) Male di tecniche di indagine - il
questionario: progettazione, redazione e verifit@te e relazionvol.2, n.1
Cianchetta R., Pagliuca D. (2005) Soluzioni Opear&® per il software
generalizzato in Istat: il caso di PHPSurveyor,J@@ Documenti Istat n.17
House, C. C. (1985) Questionnaire design with Caerpissisted Telephone
Interviews,Journal of Official Statisticsvol.1, n.2, pp. 209-219



