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1Using the Theory of Socially Distributed Cognition to Study the Establishment
Survey Response Process

Boris Loren¢
Statistics Swedén

Abstract (Willimack and Nichols, 2001; Willimack, Nichols dn
Sudman, 2002) seems to combine the accounts of the
The aim of this paper is to introduce a new apgrdac response process from the viewpoints of a prodofer
understanding and analyzing the response processstatistics, an establishment and an individualaoedpnt.
establishment surveys, complementary to the egistin
individual and hybrid approaches. It is a cognitivén giving any theoretical account, choice of thet wof
approach, but with a new unit of analysis: that pathe analysis makes an essential step. This in turn bay
establishment that takes part in responding toraeyu guided in part by what the theory that the researskees
One of the key characteristics of the approactsifocus as plausible for the phenomenon under study recordsne
on the path that requested information needs teitsa in and in part by what the goal of the analysis isilgvthe
order to correctly reach the statistics producddtabase. hybrid model, for instance, does not seem to hayeuait
This is referred to as the data perspective ofiggroach, of theoretical analysis explicitly singled out (#s goal
distinguishing it from the others. Some key consegft presumably is presentation of an all-around modlehe
the socially distributed cognition approach areaduced response process in establishment surveys), irtiplarie
in the paper and illustrated, followed by a pairsafdies of the units of analysis appears to be an indididua
inspired by the approach. Finally, a scheme fotuatin cognitive system, the one of a single respondend wh
of establishment survey questionnaires with respect comprehends the request, retrieves the data, juaiges
data availability, also inspired by the sociallgtdbuted communicates the response (steps 4-7 of the model).
cognition approach, is presented.
The aim of this paper is to introduce a new apgrdac

Keywords. propagation of representational states, PR&)derstanding and analyzing the response process in

established practices of survey participation establishment surveys, complementary to the egistin
individual and hybrid approaches. It is a cognitive
1. Introduction approach in that it has information processingsrfacus.

It relates in that respect to the individual coiyeit4-step
Concerns about the quality of data collected irsponse model (Tourangeau, 1984). But, it takethan
establishment surveys are not new, and neitherthare unit of cognitive analysis than an individual, ndynthe
attempts to generalize and give theoretical acsoofthe establishment. In that, it relates to theories of
response process that produces these data. The ternorganizational behavior, mentioned at the outsdte T
which these accounts are cast are influenced, amthreg focus is, though, on representations and this mextf
factors, by concurrent developments in relatedd$§iedf organizational and cognitive aspects is what cheriaes
study. Early accounts of the establishment surveifse Socially Distributed Cognition (SDC) theory,
response process, in 1960-1970's, relied in part originally created by Edwin Hutchins (Hutchins, 539
theories of organizational behavior, to be, in ff880-
1990’s, amended with cognitive theories about tH&enefits of the approach include existence of guligk
response process (cf. Edwards and Cantor, 1991). unit of analysis and a developed theoretical fraofie

reference behind it. In particular, the concept of
Working on a better understanding and modelinghef t propagation of representational states provides a valuable
response process in establishment surveys, researchontribution in understanding and analyzing the
seem to have taken the individual response praxe$ise establishment response process. Representationg are
base upon which they layered the complexities iegpby this approach observable and provide for an objeastiay
the sampling unit being an establishment (Edwartd$ aof analysis.
Cantor, 1991; Willimack and Nichols, 2001). Theules
were models of the response process that were qgditee approach is geared towards surveys concerhiagl “
general in their outreach but at the same timepjear data on record”, especially recurring such surveysere
somewhat eclectic. For instance, the hybrid modptactices of survey participation are established and
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propagated through time over different individuainemory by itself is insufficient to understand heis

respondents and their tools. The approach is, &pgdme memory system works” (Hollan et al., 2000:176).

token, of little relevance for surveys of, for iaste,

attitudes of employees. In the SDC approach to the response process in
establishment surveys, the unit of cognitive analisthe

The SDC theory, like any other theory, brings sonpmart of the enterprise that responds to a survédys T

aspects of the investigated phenomenon into foous ahoice is motivated by the complex interactionsveen

disregards other aspects. Motivation for introdgdinto employee(s) and the establishment's information

establishment surveys methodology lies in the fiateof system(s) that as a rule take place when providinglid

the approach to be a complement to the other appesa establishment survey response. Taking into acconhyt

(e.g. the hybrid model), providing a new way ofKkog individual cognitive processes is not sufficientarkd

at things and opening up new topics, thus improwng Goldenberg seems to echo the same view when she,

understanding of the response process in estaldishmarguing for going beyond the individual level when

surveys. lllustrations of this are given in thettex studying data quality in establishment surveystesta
“Although the respondent may understand the questio

The outline of the rest of the paper is as follovdeas perfectly well, the establishment’s records may not

and principles of SDC are introduced in generahtem contain the needed information, the data may not be

Section 2. The especially important concept afggregated in a way that meets survey requirements,

propagation of representational states is in SecBo the respondent may not have the knowledge necessary

illustrated with two examples involving a survey ofrrepare the answer” (Goldenberg, 1994:1357).

schools. Sections 4 and 5 present two studiesvibat

motivated by (or, grounded in) the principles of GBs If cognitive processes are to be viewed as digtiththen

applied to establishment surveys—as illustratiohshe the SDC theory argues that there are three semsdsich

kind of topics that are picked up by this approaod of that they are (here with reference to the estatléstt

the proposals that resulted. A round up and a dgon survey response process)) @istributed between people

are the subject of the final Section 6. in an establishment taking part in a survey (e.g.
accountants and HR-personnel; administrators and
2. Principles of Socially Distributed Cognition teachers); i(.) distributed between the people and the

tools they use (e.g. records, invoices, computdrize
The unit of cognitive analysis is traditionally arsystems and other record-keeping devicesii.) (
individual. It is above all a single human, but adees in distributed through time, in the form of establidhe
understanding of the mental life and its relatian tpractices of survey participation (e.g. respondeés,
physical processes widened this view into allowatg use of notes and spreadsheets).
least higher apes but in some views other animats a
even artificial structures to be considered cogeitiTrhus, The representations of concern for an establishment
a general, formalized notion of cognitive proceskas survey, within the SDC approach, relate to “hartaa

been derived in terms of The point of departure is the assumption that
representational structures in the mind and representations of the hard data of interest exist
computational procedures that operate on somewhere in the ‘cognitive system’ (i.e., the newt of
those structures [Thagard, 2007] analysis) of the establishment and there to cdyrect

reflect the relevant state of affairs in the woftd that
SDC does not depart in this respect from the standastablishment. Main concern of the analysis is ttien
approach. But, SDC theorists (e.g. Hutchins, 199§uestion of what needs to happen so that the hetrdrd
Hollan, Hutchins and Kirsh, 2000) argue thaih the ‘cognitive system’ of the establishment dsrectly
identification of a unit for cognitive analysis do@ot mapped onto the statistics producer’s database.
need always to go along the lines of physical bauied
of individuals but that the identification shouldtlier be To a considerable degree the cognitive processeerwh
conducted in terms of the flow of representationsthese are understood in the SDC sense, which tre sc
structures. For instance, for one of the types qfiotes inthe preceding paragraph indicate—takeegla
phenomena that these authors studied (namely, nyemitre open, observable, social world. Thus, they iare
processes related to flying commercial airplangs), principle amenable for more objective study thanatwvh
proved beneficial to view the airline cockpit as tmit of representations in the classical view, involvingiagle
cognitive analysis because the memory processvadol human, are. For instance, retrieval in an estabigstt
“a rich interaction between internal processes, tlservey may take place by having an employee perform
manipulation of objects, and the traffic in reprgsgions process on any of the three levels identified bylilvack
among the pilots. A complete theory of individuakt al. (2002). The usual cognitive processes obding,
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comprehension, retrieval, judgment and formatting (a) whether the pupil is entitled to instructionhier

(Tourangeau, 1984; Eisenhower, Mathiowetz and or his native language,
Morganstein, 1991) may be distributed across icldials, (b) whether the entitled pupil attends classesdn h
and/or information systems as well as in time. or his native language, and finally,
(c) whether the attending pupil gets the instructio
3. Propagation of Representational States within the curriculum proper or not.
3.1 Theoretical background The response process, as we shall see, is a t@s&ftan

involves more than one person. Nevertheless, tbarae
A representation is something that stands—for saahgb person that has to be, by request of Statisticsd8me
in some respect—for something else (Peirce, 198gsignated “contact person” (for editing purposes,
-58(1897), 2:228). A written letter “A” may standrfthe amongst others). No aggregate statistics about that
sound \a'\, a picture of Paris may represent Pléntal person’s position in the school is produced, but
or inner representations, standing for phenomentnén impressions from contacts with schools during a
real world, are considered to be the content of dngh qualitative study (Lorenc, 2006) would suggest thas
internal, cognitive processes. It is traditiongbken that an administrative clerk (each school has a stafire or
we operate upon mental representations when weo persons dealing purely with administrative e},
perceive, judge, recall, make decisions or perfother the school’'s principal, staff member from the sdhoo
cognitive activities. administration section of the school district or

municipality, or a teacher. The data collection oeltin
Although this approach to cognition is not unquestd the schools survey was originally a paper self-
(e.g. Nufiez and Freeman, 1999, contains soméministered questionnaire (SAQ), which since 268&
alternatives), the SDC theory does not depart fibmbeen complemented by a web SAQ.
completely: cognition is there taken to be “compiota
realized through the creation, transformation, ard a preparatory qualitative study of the respgmaeess,
propagation of representational states” (Hutchinbkyvisited 7 schools that took part in the schoalsvey
1995:49). Nevertheless, while assuming the existemd (Lorenc, 2006). Regarding technical tools, it wasable
importance of internal processes, SDC focuses terred that all visited schools had some kind of a comzse
representations, considering them more amenable fecord of pupils. Five had one of the two domingtin
scientific, objective investigation. programs in the school administration software regrk

one had one of the smaller programs on that maaket,
Thus, propagation of representational states (RR8)e one used a commonly used commercial spreadsheet
form of cognitive activity in a cognitive system. Aprogram.
technical note: the more involved term “represeoitat
state” is used in SDC and here rather than thelstmpThe minimum of the data that the schools seem ‘& ha
“representation” because from the definition olfiad in the records and held current were the narhte
representation it follows that context and obsertade pupils and their dates of birth (relevant for remation).
part in determining what a representation is.

The concept of PRS provides a tool for analyzing th 5 el clever
response process in establishment surveys. | pilotee Pojkar  [Flickor
illustrate PRS for two of the variables collectad a i B
survey. It will be seen that in one case the prapag is 2
successful while in the other it is much less so. e
Consequences for data quality are then briefly mneatl.

af [
3.2 1llustrations s Ol

s
The two examples come from a survey of schools done 2 o
each year by Statistics Sweden on behalf of thedBe .
National Agency for Education (“the schools suryey”
This survey is actually a census. In addition taepu |-
enumeration, breakdown of the pupil population by o] T

gender, class and several aspects of pupils’ layjegu
education enrollment and attendance are reques

%i{gure 1: Questionnaire item 1, requiring a breakdof
Among the language items are the following:

school’s pupils by class and gender.
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None of the schools had in their records all thedaked A graph of PRS from a school’s record onto theistas
for in the survey. A data gathering process beyomidoducer’'s database is given in Figure 2. Hereh eacle
consultation of the records was implicit for contiplg denotes a representational state, while each ara is
the survey. propagation step. In this way, PRS allows formaiara
and graphical presentation of the response process.
3.2.1 Smple response process
3.2.2 Compl ex response process
Figure 1 presents the questionnaire item 1, whécjuires
breakdown of the school’'s pupils by class and gend&lext example concerns the language items (a)-(eg T
(Depicted is the web form item, but the paper fitem is web questionnaire item that collects this informatis
virtually the same.) In illustrating the responseqgess for depicted in Figure 3: the headings are class, Eggu
that item, | will make several simplifying assungpts. | and—under the broad heading of number of pupils+fou
will assume—based on the observation above—thdduble columns of which the first three relate e t
pupils actually enrolled in a school are correctigpped language items (a)-(c). In each pair the left calum
onto the school’'s record. (Unnecessarily to saig, ey concerns boys and the right girls. (The fourth deub
not hold.) Further, | will assume that gender iglesb column is unrelated to the other three and isdefthere
explicitly in the record. (Complications may, howey in order to simplify the exposition.)
arise when it is not, requiring manual processimbich
has been observed during the visits.) Finally, afority A school is informed of a pupil’s native languageother
of the schools use one of the two dominating pnogta than Swedish) through the application form sertyirthe
which in turn can produce the class and gendearents. It may be noted that this initial propagmafails
breakdown automatically, through a simple menu ahoi whenever parents, for whatever reason, do not trepor
I will for simplicity assume that all the schoolave native language or report it erroneously. Inforomti
access to such a record and that all respondentsbr to about entitlement to instruction in one’s nativadaage
produce such a breakdown on screen or paper. is in some schools stored in the record. In ang,cas
order to submit information about actual participat
Then, essential steps of PRS from the record dmo {second and third double column in the body of the
survey database are: qguestionnaire table depicted in Figure 3), a disted
I.  from the record onto the screen or paper, process of data collection is often initiated beeathis
Il.  from the screen or paper onto the respondent, information is not recorded or kept up to date.
lll. from the respondent onto the form (paper or
web), Key persons for collecting native language dataimohe
IV. from the form onto the survey database. record are native language teachers. Contact peradm
in general also are respondents for the rest of the
Challenges to correct propagation are here modeastiestionnaire, have here a twofold role: to coatirdata
nevertheless they do exist. For instance, one efttlo collection and to compile the collected data (cf.
larger record programs displays boys’ data in tightr Willimack and Nichols, 2001:3).
column of the pair, while the survey form has tb&imn
for boys to the left. A teacher of a native language is assumed, inevidf
having been given the task, to know which pugitend

1. from record onto screen or
PfinlOUl Ar Modersmélet Antal elever
e ; berattigade  |sorn deltar i som deltar i
Lattaste sattet att soka fram till ratt |y 0 oo undenisning
II. from screen or printout onto ;Ff':- ér att ange sprakets forsta |ioning i |modersmél i swanska
" [l modersmél |som Amne  ddraw som
1espondent som amne  |ochieller utanfir andrasprak
o studiehand-  timplane- (Evay
ledning p&  bunden
I from respondent onto form modersmalet tid
(paper or web) Fojiar |Flidkor |Pojiar |Flidkor Fojiar [Fliskor Fojiar |Flidkar
() [1 =] [Acnor HE T
1 x| |fAcholi - I
IV. from form onto survey [l _ =
database [1 [ Acho =l I
(5) [1 =] [Achor | | |
ERES Ll ryemern = I

. _Figure 3: Questionnaire item 2, requiring aspettzative
Panguage education per class and language (foilgjeta

states (PRS) for questionnaire item 1. see text).
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classes he or she gives; in he qualitative studygd no [l
contacts with native language teachers, nor have |
otherwise assessed the validity of this assumptiothe
course of the data collection process, the teaatay
have received from the contact person a paper cbfhe
relevant table from the questionnaire and beendaske
supply the information for the pupils he or she Weo V.
about. One often applied strategy for contact perseas

from the school’s/statistics producer’s/estalt

ed criterion for threshold of attendance that
yields the “the pupil attends” judgment to the
native language teacher,

from actual attendance of the pupils onto the
native language teacher,

possibly, from the teacher onto an external
record (e.g. an attendance list),

to collect this information from native languagedkers VI. possibly, from the external record onto the
on the individual pupil level (use the form in Figu3 to teacher,

fill in names of the pupils entitled and attendinghd VII. from the native language teacher onto the pape
then to compile it in the processing step. A baradfthis copy of the questionnaire (supplied by the data
approach is that it enables checking that a pugsl theen collection coordinator),

included exactly once in the reporting. VIIl. from the paper onto the data collection

Most often, there were as many teachers of native IX.
languages in a school as there were native language
taught in it, which may be several or even many.
Including teachers of the usual modern foreign laygs X.
and of Swedish as the second language, that mag hav

coordinator while compiling the data,

possibly, from the data compiler onto auxiliary

notes while processing the data (e.g. tallying),
and back,

from the data compiler onto the schools survey
guestionnaire draft or onto questionnaire.

provided information for the other language itertss
may imply quite a large group of people being ineal.

It ought to be noted that existence of the “attecddist”

No actual data can, however, be presented heret abmentioned in step V above is hypothetical (i.e.thegi

these numbers for this survey.

Essential PRS steps through the cognitive systatiraa
the statistics producer’'s database are here asw®I(|

observed in the current study nor mentioned by the
respondents) but plausible.

The response process is also depicted as a grdpuire

will assume, for the sake of easier comparison wh#h 4. Its central element is integration of three searof
previous example, that the propagation into theonkc information that a native language teacher involivethe

was correct, although this may be questionable):

I. from the
coordinator or a printout,

Il.  from the data collection coordinator or a poiat

response process needs to perform if a correchgedmn

record onto the data collectiorof representation is to be achieved: entitlementua

attendance and criteria for level of accumulatethiac
attendance whose attainment warrants the judgntbet “

onto the native language teacher providingupil attends”. While integration (node 5) itsel a

information on those entitled to participate,

III. from criteria for attendance
onto native language teacher

V. from teacher onto .
4 attendance list @
[2:7]". VI from list onto .
[2:7]" . teacher

the other native
language teachers

mental process in the standard sense, avdyadfithe

[ from record onto
coordinator printout

II. from coordinator printout onto
native language teacher

IV. from attendance onto
native language teacher

VIL from teacher onto a copy of
questionnaire

VIIL from copy of questionnaire
onto ¢oordinator

IX. from coordinator onto paper
or spreadsheet. and back

X. from respondent onto draft
or directly onto final form

Figure 4: A graph of propagation of representatistates (PRS) for

guestionnaire item 2.
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data for it is a result of a social process, thuemable to visible. The starting point in any case is the tjoas
the SDC analysis. Contributing to the complexitytie what path(s) the information has to pass in ordemid up
fact that a complete response by a school on tam i correctly registered in the statistics producedtatiase.
usually involves several native language teactt@vsrall

correct propagation would thus entail that in tteps Il to A methodological study was initiated in cooperatigith
VIII correct propagation was achieved with respgecall a governmental agency that conducted a survey dhé g

the native language teachers involved. of which was to estimate the extent and effects of
occurrence of late payments that small and mididieds
3.3 Discussion and further considerations enterprises (SME'’s) in Sweden are exposed to by the

organizational customers.
Comparison of Figures 2 and 4 indicates fairly darg
complexity of the response process for item 2 tfmn Several questions in the survey were of the form:

item 1. While there are yet no data to corrobothe e What percent of your invoices <have been paid
claim, the larger complexity presumably also leads after due-in date> in the previous 12 months,
lesser quality of the item 2 variable: errors ofigsion ¢ On average, how many <days after due-in date
and commission of some pupils, varying understandin have the late payments arrived> in the previous
instructions by different native language teachets, A 12 months,

SDC analyst notices also fast that if the critéoiawhat where expressions in the angle brackets gave thieciu
constitutes “attendance” are not defined, then nstrocontent of the item.
additional variance is introduced in the data, Hert
diminishing data quality for the statistics produce Questions were by expert reviewers deemed easy to
understand, data to generally exist in records tande
Regarding the methodology, simple reflection inthsa accessible to respondents and retrievable. Forcélses
that granularity of representing PRS as a sequeficewhere the accounting system was not able to provide
nodes and arcs is dependent on the specific cootete. answer with a simple mouse click, an analysis ssigge
A high-quality model would tend to break down tretp that PRS would in this case need to consist of the
in such a way that no more than one error soureetise respondent performing following steps: pass throtigh
on a single arc. But, such a graph could proveetddo invoices issued in the reference period and eitfoerthe
complex, preventing comprehension by its useproportion questions) categorize each into ‘paidirime’
Balancing between the extremes, at least an effort or ‘paid late’, and then count the number of ocences
separate important error contributions into différarcs of the latter kind, or (for questions regarding amis)
should be made. Building a model of a specific oesp successively add the sought-for quantity relate@aoh
process might require an iterative procedure timailves invoice, to finally in both cases divide the resgtsum
collecting data on actual occurrence of errors. by the number of issued invoices.

To each arc in a graphical representation of ths there was a concern that some proportion of
information propagation may thus a probability ofrect respondents would not go through this process, a
propagation be attached. In addition to empiricahdin methodological follow-up study was carried outailined

the development phase of a survey expert estinmfgs at measuring some of the variables in the mainystud
be used. This enables even some statistical magdétior using another technique. A sample of 300 resposdent
the sake of demonstration, let us in the graphiguré 2 the main survey was re-contacted and asked to geovi
attach the following probabilities to the examptéhand: exact information regarding a small sample of 1@heir

p: (probability of occurrence of error in arc 1, itke arc invoices issued in the reference period: datesafésdue-
connecting the nodes 1 and 2, for a specific sghbOD, in date, date of arrival of the payment, and—ind¢ase of

p. 0.98, g 0.95 and p1.00. Then, with independence of delayed payment of an invoice—whether the busines
error occurrence in each arc from that in the athere has taken or not specified debt recovery actiogarding
have the probability of correct propagation of theum that payment.

into the statistics producers database as

P1XPoxPs*ps=0.93. The assumption behind the study was that if infdiona
in the enterprise accounting system does not pasagh
4. Study |: Reporting Averages the above mentioned steps, this may manifest itaetf

substantial discrepancy between the results ofnth&
In addition to providing the possibility for graghi study and the ‘golden standard’ of the follow-ugpdst
illustration and analysis, SDC helps open up some
research topics and bring out some aspects otdponse The results obtained in the two studies are presemt
process that in some other approaches may remsén [Eable 1. Comparing the two series, an agreemithin
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Table 1: Results for variables that were the samtea  is of vital importance for a SME and thus in gehéias

main and follow-up surveys already been appropriately encoded in the respdsden
mind at the time that the request to participatdheimain
Item Main Follow- survey came (i.e., the PRS steps assumed necessary
Study up continuously performed and the results updated)thWi
] ) respect to the only variable on which there was a
Average credit period (days) 27 27 substantial difference, the mentioned hypothesisliea
2. Percent of invoices with credit that “late payment” is not a hard fact but ratheteaision
period longer than 30 days 14 18 made after taking specific circumstances into agtou

Details and further results concerning this studg a
expected to be given in a forthcoming report (Laren
Bjornram, Persson and Wibell, 2007). One general
Percent of invoices paid late 14 50 conclusion thus far is that this somewhat puzzhesult
seems to have as much bearing on understanding
individual cognitive processes as on understanding
establishment reporting.

3. Percent of invoices with credit
period of at least 60 days 3 4

. Percent of invoices paid more
than 10 days late 4 13

6. Percent of invoices paid more

than 30 days late 1 3 The study on reporting averages was given in otder
illustrate one kind of questions that SDC bringghfoln
general, this question concerns the path that me¢a to
pass in order to be correctly recorded in the dtes
producer’s database. The question is the sameirih tep
the one that was posed when the 4-step cognitiveemo
sampling uncertainty can be observed except for o@@s introduced (Tourangeau, 1984), the differereiagh
variable: percent of late paid invoices. In themetiidy it that here external representations are in focusedisas
was estimated to be 14% and in the follow-up 50%.  the processing that these representations go thrioutpe

context of an establishment survey responding.

The main hypothesis for the difference—waiting ® b

substantiated or rejected in a qualitative study 5. Study I1: A Model for Data Availability
subsequently launched within Cognitive Laboratofy o

Statistics Sweden—is a “gray zone” hypothesis: thgfext example is intended to illustrate a SDC apginda
respondents allow a certain period of time to [@di&s the g theoretical question. When going through the @tem
expiration of the credit period before they deterna it should be born in mind that there can be other
payment to be really delayed. The hypothesis has tapproaches to the investigated problem and that the

variants, a “psychological” one claiming that theptained model is motivated specifically by the SDC
respondents perceive all delays but classify onipproach.

payments late at leastdays as delayed, and a “system”

one whereby accounting tools that the respondes#s § has been suggested, in the context of surveys of
have settings to alarm the user of a late paymiet a individuals, that unavailability of data might lead
chosen delay afdays. nonresponse and possibly other quality problemsa in
survey (Beatty and Herrmann, 2002). While it isuglale
From the data of the follow-up study, it was posito that this relation basically holds even in estdistient
estimate the delay above to be about 9 days. Bysurveys, no formal (theoretical) approach to thebfgm
modeling the length of delay (number of days betweef availability of data in establishment surveys#isar
dates of expiration of credit period and placenwrdebt to the cited authors’ approach in the field of indual
on the enterprise’s account) as an exponentiaifalision,  surveys—could be found in the literature. Thus, a
which is not unreasonable from the subject mawémtf methodological study was initiated to identify levef
view, and by the memoryless property of the exptiakn data availability, with the intended practical adfusing
distribution, the average length of delay is thensa these levels for conducting fast quality evaluation
whether all the delays are taken into account &y those instruments for questionnaire items in recurring

longer than 9 days—the obtained results are ineageet establishment surveys at Statistics Sweden.
with this model.

7. Average length of delay of late
payments (days) 10 9

In the current analysis, “unavailable” will mearotrable
In summary, data of the follow-up study do not pev to propagate correctly to the statistics producer's
evidence that the PRS failed. One explanation cteld database”. This is in the spirit of SDC, wherefthais is,
that information of the kind asked for in the maurvey as already pointed out, on the path that data teedss
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in order to be correctly recorded in the statistics Table 2: Media for propagation scale
producer’s database. It will be taken, throughthat the

mode of data collection is a paper or web-based . SAQ | gygl Content

Given the aim of the envisioned instrument, a dptee Electronic

stance (what happens in the course of supplying the Respondent

response for a particular item in a survey) waseiak
rather than a normative stance (what would need to
happen if a correct response for a particular itana
survey is to be recorded).

Electronic + Respondent
Respondent- Respondent

Electronic + Respondent Respondent

In the literature on establishment surveys, dataeral
and communication of data (i.e. questionnaireifiijl-are .
two distinct phases of the response process (esdlirt (thherwgy Otf data collection + Respondent
Dale, Haraldsen and Jones, 2005; Willimack and dlih esponden

2001; Willimack et al., 2002). It has also been 8. None

documented that data retrieval consists of not alata
collection itself but also of data compilation (Wilack
and Nichols, 2001). This evidence, put in a SDhg third level (Electronic + Respondent) indicates
perspective, resulted in a proposal of a framewark jnolyement of a human respondent that uses a
which two main characteristics of the retrieval qess computerized administrative tool to provide theuested

are: media for propagation and operations QRformation. Example 1 of Section 3.2 representhsan
representations performed by the respondent. involvement of a respondent.

Other way of data collection + Respondent

N oo~ WM

Each process has a corresponding scale, with aenefb e fourth level (Respondént Respondent) indicates
levels (Tables 2 and 3). In the course of identdythe ot the respondent is, for the specific item, aotig

levels, two aspects were taken into account: sobally  5noiher respondent, who in turn provides the regqdes
different (and increasing) levels of failure in pagation jnformation according to the process of level 2pitsl
and ease of identification of a particular leveltbg user. example is that the respondent does not know the

Task of an user (evaluator) is to pick out the lébat yoquested datum but knows who knows it and géterit
best describes the response process for a parti@iain ¢ person.

an establishment or, somewhat abstractly, a graup o

establishments (cf. section 5.3, below). The fifth level (Electronic + Respondént Respondent)
) ] indicates that the respondent is, for the spedtbm,
5.1 Mediafor Propagation contacting another respondent, who in turn provities

) ) ) . requested information according to the procesewl| 3.
Let us begin by looking at the Media for propagatiorynically, the respondent cannot access the retevan

scale. Level 1 (Electronic) indicates the ability the gjectronic administrative tool or does not know htaw
administrative computer tool to provide the desireport | ,se it and so instead contacts another respondeat

without involvement of any respondent (or, as o, qyides the required information from the system.

at Statistics Sweden, contact person), exceptea@itent

that. that respondent would match the request to Hf.nﬁe sixth level (Other way of data collection +
available command and execute the command. (It ggspondent) indicates that the respondent is ngefon

presumed that this procedure fulfills the requestthe gearching for required information in an electronic
whole survey and not for only a single item.) administrative tool, but collecting the data elsereh by

Lo . observation (in e.g. the warehouse), by intervigwither
The second level (Respondent) indicates involveragat employees, and so on.

human respondent in PRS for that item. Typicallg, n

lookup is needed: information would be alreadyhe seventh level (Other way of data collection +

propagated to (i.e. represented in) the mind of thgspondent+ Respondent) indicates that the respondent

respondent by the time the data request came, tahd{a i contacting other respondent(s) who in turn coliée

time it would be propagated further onto the formyaia elsewhere than in an electronic administratiod

Request regarding number of employees can in sm@lJ spservation, by interviewing, and so on. Exantblef

companies be one such item. Section 3.2 represents such an involvement of
respondents.
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Table 3: Scale for operations on representations, Level 4 (Estimation) indicates that the intended

performed by the respondent representation (if it existed) did not reach thgpmdent,
and is replaced by another one of relatively highlity.
Level Content For instance, instead of supplying the requested
: - information on the value of delivered goods in f@mence
1. None (solely electronic processing) period (of which there is, at least in Sweden, ood
2. Re-write formal account of in many SME’s), the companies may
- ) - supply information on invoiced goods (which is well
3. Arithmetic operations recorded in accounting systems of most companles).
4. Estimation (on at least one component, ought to be noted that this level, as well as thet one,

if there is more than one) implies that PRS has broken and is replaced by an

. approximation.
5. Guessing (on at least one component,

if there is more than one) Level 5 (Guessing), like the preceding level, iatis that

6. Satisficing the intended representation did not reach the respd,
and is replaced by another. On this level the guafithe
substitute is questionable, hidden in mental opmiat
that the respondent—if asked—would likely have
difficulties in accounting for. There is no impltaa that

the supplied datum must be inaccurate, just that an
account of the PRS that leads to the substitutiffisult

to provide.

The eight level (None) indicates that no PRS idlyea
taking place. Propagation has nothing to start fosrhas
been broken somewhere along the path.

5.2 Operations on Representations

On the scale for operations on representationsopeed -€vel 6 (Satisficing) indicates that the responsasw
by the respondent, level 1 (None (solely electron owdeql on the bases of s!tuatlonal clues rathan ton
processing)) indicates no contact between theatatghe 1€ Pasis of some substantial data that propagatéite
respondent, and thus that respondent performs fgsPondent.

operation on the data. For instance, data are atetle .

from the accounting system on a file (using a piiedd -3 Envisioned Usage

command) and then the file is put onto the stafisti . S .

producer's server. While there is in general no fixSSuming that data availability in establishmenés fa
correspondence between the levels of the operationsConsequence for data quality, it is in the statsti
representations scale and the media scale, opesaéioel producer’s interest to gauge this availability re target

1 would often be found in conjunction with mediade1 POPUlation. The two presented scales are concétvee
(Electronic), a part of an evaluation instrument for assessing da

availability in enterprises in the context of reatog

Level 2 (Re-write) indicates that the administrativSUVeYsS:

system provides information of adequate granulaaiiy L - fiel involvi |
thus that providing this information to statistimoducer Two uses are en_v|S|o_ned. .'Ifd. use, involing rea
requires no further operations than to reproducenit '€SPondents in conjunction with site visits, angraxy

another medium. Example 1 of Section 3.2 exemplifi&Se: The proxies are the statistics producer's eyepls
this. responsible for data collection in a specific syrvehis

latter category of employees is in general rathetl w
informed about the practicalities of a specific adat
collection and provision in a particular survey. émg
other sources of this knowledge are the contadistied
by the respondents in cases of difficulties arisiviten
taking part in the survey or during data editing re

example, exclusion of some posts from an existhﬁzntacts. Main motivation for using proxjes lies in
cumulative account another. It ought to be noteat tH pectgd reduction of cost and durgnon of the
whenever at least one of the components in annaetih  €valuations, on the expense of the loss of inacyulae
operation is not a fact that correctly propagatedhe to lack of closer insight and the impact of gerigagion.
respondent, but rather an estimate or a guess, tiiean

whole operation is moved onto the correspondindpérig

level (4 or 5).

Level 3 (Arithmetic operations) connotes that aistetwo
representations have propagated to the respondedt,
indicates that these in themselves do not sufbiculfill
the request, but instead need to be brought in&ioa.
Addition over accounts or time periods would bggdal
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5.4 Discussion

(pursue of agreement between different approacloesdw
tip the scales towards the latter choice).

The two aspects—media for propagation and opemtion

on representations—do not cover all the aspectth®f Nevertheless, the gist of both Beatty and Herrmann’
establishment surveys response process, but inpiekd scale and the current ones is the same: the fudinen
up those closely related to SDC. Presence of mental a scale a questionnaire item is, the likelieis ithat

processes (notably, the judgment step) is only ioitpl
through the success or failure of some PRS or tirdhe

data quality issues will be associated with thenitgow
accuracy, nonresponse). For the current scalesigtho

impact on the level of operations on representatiorthis assumption needs to be corroborated by emapiric

substantial treatment of mental processes is tefthe

evidence.

classical approach. This is an expected consequehce

the use of SDC.

An aspect of the enterprise surveys response [yabtese
to SDC that has thus far been left out from themr
treatment is the role of a respondent (or “conpacson”,
in Statistics Sweden terminology) as a coordinafatata
collection efforts. (An example is given in secti8r2.2,
where coordination and compilation is for a clusbér
items carried out by the school’s administrator amgre

6. Summary

A theory is a way of looking at things. Any fornthkeory
brings some aspects of the investigated phenomieihon
focus and disregards other aspects. The SDC agptoac
understanding the response process in establishment
surveys focuses on propagation of representatistasds

that occurs in the course of this process. It l&ritmgthe

fore the question “What needs to happen so thattain

the respondents—or “respondehtdy the denotation of state of affairs in the world would correctly bél@eted in
section 5.1—are native language teachers). Whetlier the statistics producer’s database?” It can be thaidthe
omission has a consequence for validity of the rodepproach takes@ata perspective on the process.
depends on whether coordination has a consequence f

PRS and data quality beyond that that differe®DC is a coherent theory, developed in anothertipedc

respondents are involved.

The division into levels is best seen as not acdishmx

field but directly applicable to establishment msging.
In the context of establishment surveys, it shdaddt be
viewed as a complement to the existing approaches.

yet, as it could benefit by further refinements:r focontributes by providing accounts of the phenomeota

instance, in operations level 3, a distinction W

treated thus far, giving new ways to describe dsponse

doing an addition manually and using an electronirocess and opening new research topics. Examples o

adding machine might have a sufficiently

largéhis include graphical analysis of the responsecgss

consequence for the response process and datéydoali (with the possibility of quantification of propaga

warrant creating two levels of the scale.

The two scales have thus far undergone limitedditgli
and reliability checks, so further studies remainbie
carried out in that direction.

Neither of the two scales has a direct corresporeleiith
the cognitive state scale of Beatty and Herrma®Z2,
but there are resemblances. Dag®ailable in an

success), research issues opened by studying RRIS, a
attempts to provide more detailed accounts of the
response process, as presented in the text.

Not treated in this paper, but otherwise encoudtereghe
survey literature, is the phenomenon of established
practices of survey participation (Bavdaz, 2006;
Willimack, Nichols and Sudman, 1999). While current
establishment survey literature does not treat ithiany

enterprise survey can be said to be those thatbeansystematic manner, SDC has a concept and a plaice fo
produced directly (the shortest path of PRS is sxrahis phenomenon as well in its theoretical appatatu

levels 1 or 2 of the media for propagation scale) aot

operated much upon by the respondent (levels 1 afr 2In endeavoring to answer that question, the sumveyo

the operations on representations scalefessible data
can be said to be those that can be retrieved sdime
data collection activity (shortest path across ahyhe
levels 3 to 5 of the media scale) and possiblyr aftene
arithmetic processing (level 3 of the operatioralesc For
an item that requires involvement of others to quenf
direct data collection (shortest path across lévet 7 of
the media scale), like Example 2 of Section 3.apjtears
less clear whether to view it ascessible or generatable

would achieve a better understanding of respontérés
establishments’) environments: whether and wherthén
establishments the requested information existgthdr
there is a way in which the information can be neapp
onto the database, what the particular path that th
information needs to traverse is, what risks obreare
associated with specific steps of the path andnsoOm

the one hand, by specifying the methods of data
collection, designing forms and formulating instions,

the surveyor may exert influence on the choice athg

890



Papers presented at the ICES-II1, June 18-21, 2007, Montreal, Quebec, Canada

that will be used for propagation of informatiomdathus Research Methods Section, American Statistical
promote those that are less prone to error. Orpther Association, pp. 1357-62.

hand, in finding answers to the questions raiséé, tGroves, R.M., D.A. Dillman, J.L. Eltinge and R.J.A.
surveyor would hopefully get to know better the Little (Eds.) (2002)Survey Nonresponse. New York,

environments of the establishments and the circamsss NY:Wiley.
in which people in them (primary and secondamyedlin, D., T. Dale, G. Haraldsen and J. Jones %200
respondents) are coping in their everyday actiitie Developing Methods for Assessing Perceived

Response Burden. LEG-report to Eurostat.
The dream of every cognitive scientist, | beliei®to Hollan, J.D., E. Hutchins and D. Kirsh (2000).

look inside the head and see how the mind works, iho “Distributed Cognition: Toward a New Foundation
processes information. (Advanced attempts at thésira for Human-Computer Interaction ResearciCM
fact currently carried out.) SDC is amazing in #ense Transactions on Computer-Human Interaction, 7:2,

that is provides the opportunity to inexpensivelyd a pp.174-96.
objectively study how a cognitive unit—theHutchins, E. (1995)Cognition in the Wild. Cambridge,
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