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Abstract

In the social research field, the longitudinaltimeg is used when
the study is about the evolution of a time depehdgmenomenon. In
longitudinal surveys, the same subjects are foltbweross time detecting
changes on their measured variables, by meangjoéstionnaire that can be
dependent on time and historical data of each subjeime dependent
interviewing is one of the main focus in longitudirsurveys, but it is very
difficult to implement in practice by paper and pininterviewing. The
introduction of CAl (Computer-Assisted Interview)nig longitudinal surveys
promises to revolution this field of surveys, makiactually possible to
implement advanced interviewing techniques by usidjvidual historical
data. In this paper we discuss about the techredbgupport required in order
to implement longitudinal surveys with intensivené dependent interviewing,
and suggest some solutions for a CAIl system withduogitudinal support.
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1. Introduction

In longitudinal surveys, a panel of subjects kofeed across time, detecting
individual changes on measured variables, in ommemderstand the dynamics of
some process. The same respondents are repeatathgted at time intervals, and
administered by means of a questionnaire that eadgifferent for each “wave” of
the survey. In order to seize individual chandmsgitudinal surveys are likely to
have very complex questionnaires, with a large rembf questions and
complicated fill in “paths” defined by a number oduting rules, that can be
extremely difficult to administer by paper and peériterviewing, in particular
when intensive time dependent interviewing wouldrbplemented.

Dependent interviewing makes use of individualoinfation available on
subjects, coming from previous surveys or othea datrces, in order to customize
the current interview in different ways. Time degent interviewing is used in
longitudinal surveys for a lot of purposes (Jackleal, 2007; Lynn, Essex, Social,
& Research, 2005), such as: to probe for changeayaid asking already known
information, to give a feedback before asking nefermation, to remember to the
respondent a previous answer, to examine more pthd®me cases of particular
interest, to customize the questionnaire to the ewaf the survey and to the
individual respondent, to check for inconsistentsvegrs, etc. Dependent
interviewing is one of the main focus in longituaisurveys, but it is very difficult
to implement in practice by classic paper and peantgrviewing (PAPI) because
of intrinsic logistical difficulties and “hardwaregonstraints of the method (Banks
& Laurie, 2000). Think only the need of customizimgrinted paper questionnaire
for virtually each individual case, or the need fine interviewer to access
historical information about the current respondent related papers, in order to
follow the designed question flow. It is needed eavormous work to prepare
materials for PAPI interviewing at each wave of gwevey, and for all these
efforts, we have an high risk of errors in the gesaire administering and filling
in, producing non-pertinent answers and missingaeses.

The introduction of computer assisted interviewif@Al) in longitudinal
surveys promises to revolution this field of sursiemaking really possible to carry
out longitudinal surveys implementing advanced ringving techniques, using
historical data on subjects, such as reactive pgptachniques, proactive feedback
techniques, consistency checks across times, etnpQGter assisted interviewing
allows for handling the complexity of a longitudinquestionnaire, virtually
without errors, because the questionnaire routwgjcl is administered by the
programming logic built in a software system. Byistiway, CAIl allows for
implementing sophisticated dependent interviewingo ain self administered
interviewing (Brown, Hale, & Michaud, 1988; MP Carp& Nichols, 1998;
Ramos, Sedivi, & Sweet, 1998). By means of autothatgiestion flow
administering and real-time consistency checks, @Aivides better control on
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nonsampling errors, improving the survey data dupalDe Leeuw, Hox, &
Snijkers, 1995; Fuchs, Couper, & Se, 2000).

But, all that glitters is not gold... These greattfees, we have to make it
clear, are quite theoretical, that is, an ideal G&ktem could, in principle,
implement in a proper way the techniques we anekihg to use in longitudinal
surveys. Unfortunately, the currently available C#ystems have not been
designed for longitudinal surveys and do not previspecific support for
longitudinal time dependent interviewing, limitinghat is actually possible to put
into effectversuswhat we could think to do.

2. Computer assisted questionnaire design

The questionnaire is commonly seen as a sequehcpiastions with an
administering logic defined by a number of rulegtfBehem, 2000), consisting of
conditions on subject responses that route thaviete to the next question.
Passing from the traditional PAPI to CAI, we haweeitroduce a new way of
considering the questionnaire, namely @t model Essentially, a data model is
a conceptual abstraction to represent some aspeatsealty of interest. According
to therelational database theorgAtzeni & De Antonellis, 1993), a realty can be
represented as a set eftities and relationshipsamong them. We can term
conceptual modellingf the questionnaire, the design process of agurojata
model to represent the survey response‘data

In conceptual modelling of a questionnaire, eemhcept(each question) can
be represented as antity or as arattribute The modelling process is driven by a
well defined methodology (Kent, 1983), where they kminciple is avoiding
redundancythat is the main concern in data base applicati®@dundancy is the
consequence of a conceptual modelling error, it facderives from over-
representation of a concept. For instance, we ratgi redundancy when,
modelling a questionnaire where a same questiopaappn different sections, we
represent each instance of the question (thateisstme concept) as a different
entities. This error is common when the same coreséippears with different
identifiers in a number of branches of the quesiiore flow chart (see Fig. 1).

! The conceptual data model abstraction corresptmdat a physical level, a data structure (thaa iset of
files/tables, records, fields) where the actuahdetl be collected.
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Figurel. Questionnaire flow chart: the same question appeath different
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In a longitudinal survey, as well, the introductiohredundant entities is highly
unadvisable, because it increases without needctmaplexity of the survey
instrument and makes much more complicated re-u#iiegcollected data, in
particular, to handle time dependent interviewiifpe survey designer has to
carefully analyze and identify the optimal data mlodo represent the
guestionnaire, in order to avoid redundancy andnaistency. These concepts are
familiar to people working with databases, but theiportance has not yet been
fully realized in the surveys field. A correct dgsiensures not only a more
efficient way to store the survey data, but alsdtebeusability of collected
information.

Even more than in common surveys, in longitudsaleys the key moment
is the instrument design: the conceptual modelliof the computerised
questionnaire is in fact the most important monwnthe entire project. The data
model design is so much important in longitudinadveys because virtually any
data collected at any time could be used to cugminext interviews. Of course,
only a subset of the responses will be actuallydubat all of them are needed to
be “imported” into current time CAI instrument. Theost frequent case is the one
of rules referring to responses collected at thevipus (T-1) wave, but we could
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need to refer to the first wave (say T1) becauseesmformation are asked only
the first time we interview the subject; or to aada priori known about subjects

(say T0); we could also want to compare the regpangime T-1 with the one at

time T-2; sometimes, we need to recall the laghaese to a question, that is the
last time the respondent has been administerechasdgiven a response to the
question, time that can be variable for the diffiéreubjects. When intensive time
dependent interviewing is implemented, it is venportant that collected data are
directly usable to set up the following interviewsithout the need of any data
manipulation, such as creating new tables, impgrtiata from previous waves
data files, cutting and pasting records betweera ddes, or other manual

rearranging operations. In longitudinal surveysnaaptual redundancy makes
much more difficult to re-use the collected datahi@ next interview of the survey,

and also more complicated to analyse the respatseatithe end of the survey.

For instance, think a frequent situation in londibal surveys: the interview
at time T is dependent on the response to queétiantime T-1. Then, we would
like to be able to define a longitudinal routinderuthat will work without need of
further changes at each of the following times: T2, T3, etc. In order to handle
this rule in a conceptually correct and straighiviard way, we would like to have:

1) all the responses for question A, at any time gatored in the same entity
A, say a data table A, along with a time identifi@reach response data;

2) agrammar to define the routing logic, supportingetreferencing.

Otherwise, if the CAIl system we are hypotheticalging does not provide such
specific support, we have to arrange something ogdiral and much more
complicated, like this:

1) at each new wave, initializing a new empty respatesa file;

2) adding some auxiliary variables to the data stmgctwe need to allocate a
new variable for each condition n question we warnmplement;

3) importing the response data collected at time Tith the new auxiliary
variables for time T;

4) setting up, by means of these auxiliary variablbg, time dependent
interviewing routing logic.

This second solution implies a huge effort in rdisg up the CAI instrument at
each new wave of the survey, and requires a lonhafiual work to get and re-
organize the historical data involved in dependetgrviewing from the previous
data files. Besides more time and supervision ctistssub-optimal solution gives
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higher error probability, in fact larger is the mah intervention required, more
likely we can incur in manual errors.

This is only a very simple example, but it givesidea about the importance
of a correct conceptual data model design in aimieet up an effective and easy to
maintain implementation of computer assisted tinepemdent interviewing in
longitudinal surveys. We outline two conditions baw be satisfied in order to
develop a well designed computer assisted sunsgguiment.

First, the questionnaire designer has to gathpertise both from statistics
and computer science, because he has to considbr the aspects of the
guestionnaire. Usually the researcher who makesp#per writing out of the
questionnaire does not consider the conceptual hmgleof the questionnaire,
likely because of his lack of understanding in twmputer science field, in
particular the database theory. The understandintpeo main principles of the
information theory is a guidance for the statisiicor the social researcher in the
process of development of the questionnaire; wegesighey are requisite not only
to computerise the questionnaire, but also to difaevpaper writing up of the
questionnaire. In fact, the problem cannot be igdar bypassed by delegating a
computer skilled person to computerize a papertiquesire, because only having
in mind a clear design of the questionnaire conedptnodel, the researcher can
make a correct paper drawing up of the questiawg, feasy to computerize; on the
contrary, it is unlikely that a programmer can ssign in a substantial way the
researcher paper writing, even when it would beessary.

Second, the CAI system has to give specific sugdpothe implementation of
a longitudinal questionnaire. The instrument desigmghly dependent on the CAI
software system available for implementing the eunproject, namely the
programming architecture (language-based data-based) and the data engine
architecture (“proprietary” data files. relational database). These are the two core
components of a CAl system which determine howinlerviewing program and
the data model can be implemented. The main proklémCAIl systems lacking
of specific support for longitudinal surveys isttiizey do not allow the researcher
for implementing the survey instrument accordinghi® own conceptual design;
then, he is forced to arrange some sub-optimalparsdibly incorrect solution. In
the following we will explain more in detail whatewmean foispecificsupport for
longitudinal surveys and suggest some solutionsléoeloping new CAI systems.

3. CAIl support for longitudinal surveys

The most of CAIl software systems currently avadalincluding the main
commercial products, have not been designed fagitiedinal surveys, hence they
do not provide specific support for time dependeaigrviewing. In fact, nothing
really new has come from the latest generatioroafroercial CAl systems, which
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“ported” the previous versions of software to thedern windowed environment,
introducing a lot of graphics and multimedia opsiphut no advanced support for
longitudinal surveys. At present, a new generatdrCAl system is appearing,
based on web technologies, most of them as openespuojects or released under
some kind of public domain license. Unfortunatelhese systems, while
interesting for having widely introduced the suggor web interviewing (Clayton
& Werking, 1998; Yen, Chou, & Cao, 2004), a promisissed for a long time by
the commercial products, are far from reaching gbever and effectiveness of
these mature systems (M Couper, 2000; MP Coupeuyghtt, & Lamias, 2001;
Crawford, 2002). Many commercial products (suctBkase, CASES, Bellview,
etc) are very powerful and effective systems, tlearrying out a longitudinal
survey by means of such systems is possible bugthehintensive time dependent
interviewing is planned, it requires consideralfferés on each new wave, because
you need to re set up a new survey instrument on paw wave; and a further lot
of work at the end of the survey to analyse thparse data, because you have to
gather the data files coming from all the waves.

In our vision, the fundamental requirements of Al Gystem designed for
longitudinal surveys is supporting direct refereigcio response data indexed by
time. The CAIl system has to provide effective téghas for making direct access
to time indexed response data, in order to setouting rules, consistency rules,
feedbacks, etc. Such features should be based pnomer underlying data
structure, designed to collect all the responsa dat the whole longitudinal
survey, where each single response is associatbdhei time which refer to.

When the available CAl system does not providér suspecific technological
support, carrying out a survey with intensive tidependent interviewing is quite
problematic; in fact, the researcher is forcedtarmon his design in order to settle
something working with the available tools. Theklaxd appropriate longitudinal
support forces the survey designer to make reabyoptimal solutions using the
available tools, wasting the best of what the campwassisted interviewing
technology could theoretically allow for doing. Messearchers in the survey field
seem to be resigned to the common limitations shiayethe current CAl software;
on the contrary, we think that better systems argsiple. In the following, we
present some main features that a CAl system shuoakk available to properly
support longitudinal surveys, suggesting the sohgi we ideated for their
implementation.

3.1Longitudinal response data base

We suggested (Capiluppi, 2002) that the core carapbof a CAl system for
longitudinal surveys is #ngitudinal response databasa unigue data structure
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designed for storing the responses collected fribthe@waves of the survey, based
on a simple idea: collecting the response datacaged with their response times.
A longitudinally oriented design avoids, in prinepthe need of successive re-
design of the data structures, and the correlaterk wf manipulations of data

contents, in order to set up the next wave of tmeey. This means that all the
work of implementation for the whole survey candmne one only time, at the

beginning of the survey project.

The primary requisite for a longitudinal respomsgabase is flexibility. The
flexibility of the data structure is important, aatly, in all kind of survey, because
it is often necessary, while not advisable, duddsign errors, making changes to
the data model during the interviewing stage, ihafter data began to be collected
in the response database. Hence, it is very impiordehave the option of hot deck
modifying the data model, without halting the rummisurvey and without losing
any already collected data. Moreover, in longitatisurveys, this requisite is even
more important, because it is likely that the redleers want to add some further
guestions on a following wave of the survey.

In order to comply such actual needs, the respatetabase has to be
incremental that is it has to allow for straightforward intseg of new response
fields/tables when new questions are added to tletpnnaire, without impacting
in any way on the other data collected. Then, vepased alynamiclongitudinal
database, based on a relational database archéenid automatically handled by
the CAI system software accordingly to the researctata model definition. To
provide the highest flexibility, we suggested tosda response table for each
question present in the questionnaire, collectexthaesponse together with a time
identifier (say TID) of the current wave of the wey.

This design is an effective compromise among datadel optimality,
flexibility, and usability of collected data. Modieg the questions as entities
instead of attributes, that means, at the phyd&adl, as tables instead of fields,
solves in a natural way the matter about how talleamultiple responses as well
responses from different waves, without introducneglundant entities. In this
design, in fact, each (multiple) response is regrtexl as an instance of the
“gquestion” entity, that is, at the physical leveich response is stored appending a
new record to the table. This approach promiseg tagh flexibility to the data
structure and allows for incremental updates, ah gaestion has its own response
data table that is completely independent fromdtieer questions. Then, a new
response table can be safely added to the dataltesea new question is added to
the questionnaire, even when the survey is in gssgrwithout any impact on the
response data already collected. This solution liesa high computational
efficiency, since data updating operations are nesdy to program and fast to run:
they can be implemented through basic S@tryctured Query Languaye
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statements (Bowman, Emerson, & Darnovsky, 1996dviet Simon, 1993)by an
operational scheme:

a) delete old record(s) + append new record(s)
that is more efficient than the scheme:
b) seek record(s) + check field(s) value + updiate (s)

With regard to usability of collected data, theygested “super-normalized”
design asks for doing some joins to gather theireduata, a little pay out for
flexibility. It seems a fairly good design for dadaalysis: the most common data
analyses (such as descriptive statistics / frequelimtributions) are in fact made
easier by this design, in particular for multipdsponse questiohsContrary to the
usual way of operating in the survey field, it dvesable joining only the data
tables needed, case by case, to carry out a gateradalysis. The choice of having
an underlying relational database as data storagmes that we consider a key
requirement for a modern CAIl system, allows forrgirg the data collection by
means of the powerful and universally known (in ¢oenputer science field) SQL
language. Further, the modern relational databasalse collected data easily
accessible to any external program through thebdataconnectivity technologies
now available, namely ODB@fpen Data Base Connectivitgnd OLEDB Qbject
Linking and Embedding Data BgséBlakeley, 1997; Pizzo & Cochran, 1996;
Signore, Stegman, & Creamer, 1995). This meansatastatistical package, such
as SPSS and SAS (Capiluppi, 2006), will be abléniport the response data
tables.

3.2Longitudinal routing rules

In longitudinal surveys, time dependent interviegvican require a lot of
manual work on each new wave, because the resedrat¢o set up an essentially
new CAI instrument (as discussed above). In ordehdndle time dependent
interviewing in a more effective way, we proposénimoduce a grammar to define
longitudinal routing rulesfor setting up, at design time, the completeingulogic
for all the survey waves. We already introduced uke of the SQL language as
standardized grammar for defining rules in a CAsteyn (Capiluppi, 2000b),
specifying the rule condition as a WHERE statenwran SQL query, as in the
following examples:

% Think only to want a simple one way tabulation fayuestion with k multiple responses:
by this design, you can get the frequency distidiouin a single tabulation; in contrast, if
multiple responses were modelled as different §i@fla single record, you should make k
frequency tables and then pool it together by hand.

Uluslararasi Sosyal Ardirmalar Dergisi
The Journal of International Social Research
Volume 1/5 Fall 2008



Computer-assisted Longitudinal Surveys Design Amddmentation 147

a) [Q12]=1
b) [Q12]=1AND [Q13]=3
where the question identifier (say QID) is encloselrackets.

Here we propose a time-extended SQL-like gramnagr, IsSQL, that allows for
defining conditions referring to historical respessin straightforward way, as
easily as referring to current data. The key eldn@nthis extension is the
introduction a time parameter that addressed dyreeich data (QID) indexed by
its response time (TID), as in the following exaesl

c) [Q12,-1]=1
d) [Q12,-2]=1
e) [Q12,T1]=1

Both relative (c, d) and absolute (e) time refeiegpdrias to be supported: the most
common rules are based on the previous time datau(some survey schemes did
not ask each question on each wave, so the needadadset the condition could

have been asked at time T-2 (d), or could be askgdat the first contact (e).

A more difficult case happens when we need to acttes lastresponse of the
subject, but the response time of this data ighesame for all the respondents, as
consequence of highly sophisticated dependentietging schemes or, in a trivial
way, due to missing responses. This very diffiaidtiable time referencing is
actually a very concrete case, thus we have todote a further special time
identifier, specific for accessing the last resgots a given question, as in the
following example:

f) [Q12,# =1

where the sharp character as time parameter aske tGAIl system to search for
the last response given to question Q12 by theentirespondent.

Omitted time parameter refers to current time, tloering rules not involving time
can be written as usual SQL conditions.

Obviously, the proposed T-SQL grammar has to bglémented and made
available to survey designers by a compliant CAlte, that should be based on
the longitudinal response database design presahtac.
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3.3Longitudinal consistency rules

The grammar introduced above to define longitudioating rules can be
properly used even to settle consistency rulessactimes. Consistency rules can
be expressed without distinction as validity coiodis or as error conditions,
nevertheless we prefer to specify error conditiottst fire when a data
inconsistency is detected. On detected errorsCikleprogram can send an alert to
the user interviewing interface, and the responae be either accepted or
cancelled, according the action associated to the. rThe proposed T-SQL
grammar allows for defining longitudinal consistgnules, as in the following
examples:

g) [Q12] <> [Q12,-1]
h) [Q12] <> [Q12, T1]

i) [Q12] <> [Q12, #]

where the current response to question Q12 is cardpaith thepreviouswave
(9), or to thdirst wave (h), or to théastresponse (h) given by the subject. We can
also compare two (or more) historical data betwdem, as in the following
examples:

) [Q12, -1 <> [Q12, -2]
k) [Q12,#] <> [Q12, T1]

where the response to question Q12 given at thdqu® wave is compared with
the previous wave again (j), or the last given oaese is compared with the very
first one.

Actually, the rules presented in this section lsarused as consistency rules as
well as routing rules, to configure in a straightfard way and with minimal effort
an highly sophisticated dependent interviewing swhefor instance to detect
changes in any subject status and to administen thre in depth specific
interviewing (Moore, Bates, Pascale, Griffiths, &dh, 2006).

3.4L ongitudinal feedback

Sometimes in longitudinal interviewing there ig theed to recall and display
any previously collected data, for instance to givieedback to the interviewer or
to the respondent, to remembered a response torifienced, or simply to reduce
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the “isolation effect” typical of computer-assistiaderviewing. This can be made
in a number of ways, for example recalling a givesponse in the text of a new
guestion, or in another frame of the screen lay&ut. instance, we formerly
suggested a feedback implementation by meanalia§ questions(Capiluppi,
2002), a special type of question that can be teden the page of the CAI
guestionnaire as a normal question, but displayqlace of the question text, a
descriptive text about the recalled informationd &m place of the input field, the
recalled historical response(s).

The matter is how is it possible to recall higtatidata by means of the
functions of the CAI system: common CAIl system da support referencing to
historical responses by time, because their defigmot represent at all the concept
of time. A workaround is, again, introducing a nexlundant variable, that has to
be loaded with the historical data imported by d¢aliles of a given wave, and at
last, setting up the feedback technique by mearthisfauxiliary variable. This
work, of course, is needed for each historical datawant to use, increasing
without need the complexity of the instrument ane dverall redundancy internal
to the survey data model.

In order to handle longitudinal feedback techngjuea easier way, without
the need of introducing redundant auxiliary enditiee propose to provide direct
access to historical data by means of the supgort®QL fields in the question
text, such as in the following example:

I) Hello [Name, T1], we thank you for continuing tarpcipate to our
longitudinal survey for the 6th wave...

where the Name response is recalled from theviiasste, when we asked it;

m) Your last known job was [Work, #].
Can you confirm it or did you change job ?

where the Work response stores the last job chahgepccurs at different times
for each subject; only when the subject answersttha changed work, the Work
guestion is administered again.

The CAI system can support this feature by impiaiing a pre-processor that
parses the question text and substitutes the fouBQL fields with the referenced
historical data, picked up from the longitudinatatsmse.

3.5Answerslist customization

Dependent interviewing techniques commonly requie tailor not the
question itself but the answers list of the questfeor instance, all the students of
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an university have to be administered with the goes'Which courses are you
attending ?” but the answer items that have toigglal/ed are dependent from the
faculty. In common CAIl systems, this customizati® only possible by
introducing a number of questions (one for eachlfgy all with the same text but
with different lists of answers, and setting upwvétching logic to redirect the
respondent to the question with the right list m\veers, according its faculty. Such
solutions has the drawback of introducing a numtferedundant entities in the
data model, and implies that the response data beillsplit into a number of
different variables (data fields).

In order to handle this common need in a correst,we introducedynamic
answers listgCapiluppi, 2000b), a general solution for thetooszation of the
answer items according the subject category, basdtle SQL language. Our idea
has been defining a variable list of items by meains parameterized SQL query:
the actual list of items for each subject is geteetaat run-time by the SQL
statement. The parameters of the query represente$ponse data which the
answers list depends from. Parameters are resbivéie CAl system, at run time,
for the current respondent, retrieving the respateta in the response database.
For instance, the following query defines a dynahsicof courses customized by
faculty:

n) SELECT * FROM Courses WHERE Faculty = [Q2]

where Courses is data table containing the lisalbthe courses offered by the
university, classified by Faculty, and Q2 is thesfion about the subject faculty.

Here we suggest a further longitudinal generabpato our dynamic answers
lists by introducing T-SQL fields as parameterstle query that defines the
answers lists, as in the following example:

0) SELECT * FROM Courses WHERE Faculty = [Q2, T1]

where the subject faculty Q2 has been asked onlthatvery first interview.
Obviously, T-SQL parameters have to be supportetthdyjuery engine of the CAl
system.

This extension to our earlier solution allows ¥ery flexible customization of
the answers list by subject category, in a stréogivard way even when the list is
dependent from historical data. We outline thisilteis achieved in a conceptually
correct way, without introducing redundant entitiegnce saving a tremendous
amount of work, both at design time and when dalisbe analyzed. The choice of
using an universal standard language as the SQdsudroducing a further new
grammar, making available the whole power of thé. 8Qgine.
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4. Implementation of a CAl system for longitudinal surveys

The above suggestions are not only theory or dsedih the solutions here
presented have been implemented in a real CAl isydieveloped by the author,
demonstrating their feasibility and effectivene$te running software, named
CAPS (Computer Assisted Professional Surveys), imaovative research system
planned and designed specifically for longitudinglirvey, based on web
technologies and oriented to Web/CASI (Computerisdsd Self-administered
Interviewing). This project of development of a newe longitudinal CAIl system
was born in 2006, from a former project of the saméhor, begun in 1996 and
named CAPTOR, oriented to develop a system fordsiane CASI interviewing
(Capiluppi, 1996). Since 1998, the project was detaty redesigned for online
Web interviewing (Capiluppi, 1998), and then exthdsince 2000, for CATI
(Computer Assisted Telephone Interviewing) witheimtewers management and
telephone scheduling (Capiluppi, 2000a, 2000Db).

At the state of the art, the CAPS system providdgue features in the CAI
field, making available an advanced specific supfrlongitudinal surveys, such
as: longitudinal data model, relational responsealtEse, extended T-SQL
grammar, longitudinal routing and consistency rulksedback with historical
responses, dynamic answers list, and more ovewahl, since the beginning,
oriented to CASI, then it has a very friendly usgerface, organized in pages as a
traditional questionnaire, with a simple and honmmagris vertical layout. It has
been designed for the Web, then it is oriented A&MC (Computer Assisted Web
Interviewing), and allows for integrating CASI a@ATI methods. Further, it
allows for decentralized CATI, having the optiontton into a CATI station each
personal computer with a web browser and a phoreeiith Internet connection
(such as an ADSL). It is based on a relational ltketa engine; at present the
MSJET engine proves to be perfectly adequate foreys applicatior’s and it is
an open, handy format to use and transport. CAPSoisoriented to personal
interviewing (CAPI), because it is an online cliserver system, then the client
stations need to be always connected to the CAR&rsebut the increasing
diffusion of wireless connection technologies wblloaden its application field
more and more (Schober & Conrad, 2007).

CAPS is not an open source project but an “operded” project. The CAPS
system is available to interested researchersrestiiitions asking the author.

CAPS and its ancestor CAPTOR were used to conduarge number of
CATI and CAWI surveys, in the social and in the kearfields, most of them with
longitudinal approach. Since 2000, it has been umsethe survey service of the

3 MSJET provides highly efficient data operationstaift,000,000 records for table, and good enoughd0,000
records.
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Department of Statistics of the University of Pagloand by other Italian research
institutions such as the University of Cagliari, dfo, Verona, in long-lasting
surveys such as the insertion of graduates in die market, the household
members trouble, the evaluation of teaching qualigyc. From all these
experiences, we derive the considerations and stigge here presented.

5. Discussion

The computer assisted interviewing technologiedccopen new frontiers in
longitudinal surveys. In fact, the CAl method isgtically the only way to carry
out longitudinal surveys in practice, in particulahen intensive time dependent
interviewing is needed.

The most of CAl systems available have not beesigded for longitudinal
surveys, and do not provide specific support fonetidependent interviewing.
Because of these limitations, carrying out CAI libudinal surveys requires an
enormous work for setting up the survey instrumamteach new wave. A new
generation of survey systems for longitudinal sysvéas to be developed, to
exploit the potentialities of the CAl technologythis difficult field of survey.

In this paper we discuss the main features a GAtesn should make
available for longitudinal surveys, suggesting anhar of technical solutions to
manage the actual needs in a correct and effeetawe All the solutions here
proposed have been implemented in the CAPS ressgstém, developed by the
author, demonstrating their feasibility and effeetiess. Such a system allows for
carrying out a longitudinal surveys with a fractioh the efforts and the costs
otherwise required. A great advantage of the ptegempproach is that the
complete implementation of the survey instrument ¢& done once, at the
beginning of the survey project. The efficacy oisteystem in the daily survey
work demonstrates the possibility and usefulnestetelop new CAIl systems with
specific support for longitudinal surveys.
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