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ABSTRACT

Every year the number of people who access the web, either at home or a work, increases.
Thisincrease in popuarity has led to more survey organizations using the web as a means of
collecting survey data, ether as the sole means or in mix-modal data collection. As aresult
there are more and more survey questionnaires available on the web. But what are the
questionnaire design implications of this new method of data collection on surveysthat are
aready well established on paper? Many papers have addressed the quantitative aspects of
paper versus web questionnaires e.g. response rate, data qudity etc. (Kwak and Radler,
2002; Cobanoglu et al., 2001; Couper, 2000; Couper et d., 1999; Schaefer and Dillman,
1998). However, there is very little literature that specifically addresses design issues between
the two modes. One particular area of concern is the length of the questionnaire; longer
questionnaires can have an increased download time. Any delay in downloading the
guestionnaire will lead to an increase in completion time, which will have a detrimentd effect
on actua and/or perceived respondent burden. In contrast, the use of routing and the genera
functiondity options available for web questionnaires can reduce the complexity of the
questionnaire, which can lead to a reduction in respondent burden. The ams of this paper are
to compare and contrast the design and functiondity of web and paper questionnaires from
the survey organization and respondent perspectives.  In the paper, examples are given from
recent business survey research and Census devel opment work.

* Prepared by Jacqui Jones, Carina Fraser and Zoé Dowling.
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WEB DEVELOPMENTSAT THE UK OFFICE FOR NATIONAL STATISTICS

1 The UK Office for Nationd Statisticsis currently carrying out research on standards
and guidance for the design and functiondity of web questionnaires. The am isto use these
sandards and guidance for designing and implementing web questionnaires as an dternative
mode for business surveys, socia surveys and the population Census. Currently, business
surveys primarily collect data using paper questionnaires with telephone data entry (TDE) in
some surveys collecting nine or less dataitems, socid surveys primarily use computer asssted
persona (CAP!) or telephone (CATI) interviewing; and the Census traditionally has used
paper questionnaires. It is anticipated that the introduction of web questionnaires will increase
response rates for socia surveys and the Census.  In addition, the collection of data viathe
web may improve the accuracy and reevance of the data through online edits and validation.
Furthermore, use of the web will reduce data capture expenditure (for example, costsin
handling, scanning, storing and managing paper questionnaires), and improve timeliness,
especidly for the Census, as data received through aweb capture system would be passed
more quickly into the data capture process than paper questionnaires (Jones et a. 20044).

2. Whilgt undertaking the web questionnaire standards and guidance research, issues
surrounding the response process and respondent burden are aso being taken into
congderation. Thisis because these issues can play an important part in deciding on
questionnaire design and functiondity.

THE RESPONSE PROCESS

3. When designing questionnairesiit isimportant to bear in mind how the respondent will
receive the questionnaire and the steps that they have to undertake to enable them to respond.
Modédls of the response process have been devel oped for household and genera population
surveys (Tourangeau 1984 and Eisenhower et a. 1991). The stepsin the modd are:

encoding in memory;
comprehension;
retrieva;

judgement;
communication.

4. For business surveys, this mode was extended to reflect the additiona stepsin the
business survey response process (Edwards et d., 1991; Sudman, et a., 2000; Willimack et
a. 2002). The Willimack and Nichols (2002) modd identifies 8 epsin the response
process.

encoding in memory/record formation;

selection and identification of the respondent or respondents;

assessment of priorities,

comprehension of the data request;

retrieva of rlevant information from memory and/or existing company records,

judgement of the adequacy of the response;

communication of the response;

release of the data.
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5. The fact that there are additional steps in the response process for business surveys
needs to be born in mind when designing business survey web questiomaires. These
additiona steps may require different questionnaire designs (e.g. a saveable questionnaire
format) to enable all respondentsin a business (e.g. gatekeepers and data rel easers) to
participate in the response process.

RESPONDENT BURDEN

6. Respondent burden (actual and/or perceived) should be another key consideration in
designing questionnaires. Traditionaly, ONS business surveys have defined and measured
actual burden asthe time it takes the respondent(s) to complete the questionnaire over and
above their sandard adminigirative duties. Perceived burden has traditionally not been taken
into congderation. Percelved burden accounts for other factors, such as the amount of effort
required by the respondent(s) and the stress induced by sensitive questions that are not
necessarily related to time measurement (Bradburn, 1978). It has been suggested that overdl
burden is a combination of respondent burden (e.g. completion time), design burden (e.g. how
often the respondent is contacted) and interaction burden (e.g. task and memory demands)
and that the perception of burden can be affected by dl three (Fisher & Kydoniefs, 2001).
Burden can be associated with many aspects of questionnaire design including lengthy
completion times, complicated help information, and over complicated survey flow, to name
but afew.

7. In recent research carried out by the ONS, Statistics Norway and Statistics Sweden
on ‘ Developing methods for assessing perceived response burden’, part of the Eurogtat
Leadership Group (LEG) on Qudity Implementation, a conceptua modd of total business
survey burden was developed (Jones et d., 2004b). The mode (figure 1) identifies the actors
and processes involved in theinitiation, design and response to a business survey. The
development of this mode has led to an increased awareness of the survey processes a survey
organization has control over and how design decisions can impact on respondent burden and
data qudlity.
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Figure 1: Conceptualising Total Business Survey Burden

Stakeholder(s) eptions
Distribution
Interaction
Questionnaire

organlsatlon

Respondent(s)

THE VISUAL DISPLAY OF QUESTIONNAIRES

8. One of the mgjor differences between web and paper questionnaires is the survey
organizations control of the visud display of questionnaires. Visud diolay desgnisvery
important as it assists respondents in navigating through the questionnaire. For paper
guestionnaires respondents should see the questionnaire exactly as designed by the survey
organization. In contragt, the technical control of visud display for web questionnairesis
determined by a number of factors in the respondent’ s computer environment for example,
different operating systems (Windows vs Mac), different browsers (Internet Explorer vs
Netscape) and different versions of the browser (Couper, 2000; Kaye & Johnson, 1999).
Differences can dso occur due to the settings on the respondent’ s computer for example,
screen resolution (most common are 640 x 480, 800 s 600 or 1024 x 768 pixels) or if it is
viewed asfull or partid screen (Dillman, 2000). These factors can lead to changesin the
relative distances between horizonta scale categories, mis-adigned text, questions not fully
vigble on the screen and differencesin colours. The latter of these can be controlled to some
extent by using ‘browser safe’ colours. Newer computers have the ability to display
thousands, if not millions of colours; however some older computers can only display up to
256 colours. The World Wide Web Consortium (W3C) has recommended a range of colours
for usein websites that are browser safe. This means that they will gppear in the same colour
for most operating systems and browsers.

0. Other than these technica factors, the visual display of web questionnaires adheresto
many of the same standards and guidance as paper questionnaires. consstency in typography
(eg font, Size, use of colour, use of upper/lower case); spacing between headings, the
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placement of questions and response options; question wording and structure. All of which
can impact on actua and perceived response burden.

QUESTIONNAIRE LENGTH

10.  Quedtionnaire length is a consideration for both paper and web questionnaires. A
respondent friendly paper questionnaire may increase in length as it maybe less condensed;
include additiona information at the point thet it is required; and include appropriate routing.
Despite an increase in length respondent burden may still be reduced due to the respondent
friendly design. For example, when the ONS redesigned the New Earnings Survey* (NES)
paper questionnaire and new questions were also incorporated, afield test of the ‘old’ two
Sded questionnaire and a‘new’ six Sded questionnaire showed virtudly no increase in actud
respondent burden and fewer respondent complaints were received. However, from the
survey organizations perspective the questionnaire production, distribution, handling, scanning,
and electronic storage costs became too grest. To reduce these costs the questionnaire was
further redesigned to afour sided questionnaire.

11. For the survey organization, longer web questionnaires will not have the same financia
resource implications as paper questionnaires. Although there are the initid set-up costs there
are no printing, postage, or scanning/keying cogts. Further financid savings may aso be made
inthe use of on-linevdidation. Longer web questionnaires might have a greater impact on
respondent burden by increasing the download time. In addition to questionnaire length, some
selected design festures may dso increase download time, for example the selection of a
paging versus a scrolling format. Reports in the literature are somewhat contradictory, with
some studies reporting no differences between the two designs (Norman et d., 2001,
Zukerberg et d., 1999) and others reporting longer download with paging (Fuchs, 2001,
Couper et a., 2000).

12.  Lengthier or dow downloading questionnaires can have financid implications to the
respondent. Household respondents might be using a did-up connection, which means they
might end up paying more to complete alonger/dower to download questionnaire. The
financia cost to business respondents will be in the person hours taken to complete the
questionnaire; though the respondents themselves will not be paying, the busnesswill be
paying for the time away from other duties and the web connection. However, thereisaso a
financia/time burden on business respondents with the use of paper questionnaires.

FUNCTIONALITY

13. Paper questionnaires have no inbuilt functiondity as thereis no inbuilt interaction with
the respondents. In contrast survey organizations can desgn web questionnaires to include
functiondity such as ortline vaidation, autometic routing and on-line question indructions and
guidance. When designing web questionnaires survey organizations should also consider the
implications of increased functiondity from the respondents perspective. The reason being
that increased functionality may for some e ements increase respondent burden.
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FUNCTIONALITY - VALIDATION

14.  For both paper and web questionnaires the survey organization decides where to
include validation and designs the validation checks. Vdidation is used to check that a
respondent has consstently completed al the necessary questions in the correct format. In
pand surveys, datais often validated againgt data returned in previous waves. What data are
vaidated and how they are validated needs careful consderation by the survey organization.

15.  For web questionnaires on-line validation checks can be implemented for some or dl
of the questions, can appear a different stages of questionnaire completion, and can appear
more than once. Web questionnaire vaidetion is carried out in ‘redl-time’, that is asthe
respondent is completing the questionnaire. Over validation could deter the respondent from
progressing through the questionnaire and can potentialy increase actua and perceived
respondent burden. Under validation could affect data quality and increase burden on the
survey organization, skakeholders and other users.

16.  Thereisno red-time validation for pgper questionnaires. Instead vaideation is carried
out after the respondent has completed and returned the questionnaire. In business surveys
vaidation errors are often deslt with by recontacting the respondent for clarification. For the
Census there is no recontact and imputation methods are often used. This eases the burden on
the respondent but increases the burden to the survey organization.

FUNCTIONALITY - ROUTING

17.  Incorporating routing into questionnaires can identify item non-response and/or
unnecessary response and remove unnecessary question completion. The survey organization
decides if and when to include routing. In ONS routing is generally used in socid survey
CAPI and CATI questionnaires; it is aso used in the Census paper questionnaire; but it has
not been used in business survey paper questionnaires’.

18.  Whererouting isincluded in paper questionnairesit is the responsbility of the
respondent to follow it. Successful routing by the respondent depends on clear routing
ingructions; even then questionnaires are sometimes incorrectly completed. Despite good
design it isimpossible in paper questionnaires to ensure that every respondent fully reads the
guestions and understands the routing. Web gquestionnaires can use automatic routing based
on the answers aready provided and remove potentia respondent error. Depending on the
layout of the questionnaire and the sdlection of the routing method, respondents might be
completdy unaware that they have been routed past questions. Appropriate routing is likely to
reduce perceived response burden, could decrease completion times and may increase data
qudlity through the identification of item nortresponse and unnecessary response. The
incluson of routing in paper questionnaires often places afinancid cost on the survey
organization asit increases the length of the questionnaire.

FUNCTIONALITY - ADDITIONAL QUESTIONNAIRE INFORMATION

19. Toasss respondentsin completing a questionnaire there is generdly a need to include
additional information such as whether to tick or cross response boxes; what to do if they have
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made a mistake; and to provide additiond clarification to questions. The amount of additional
information included on or with the questionnaire is generally decided by the survey
organization.

20.  For paper questionnaires, too much information can be daunting for respondents and
become unhelpful and burdensome. It can aso increase the financia cogtsto the survey
organization as more paper has to be printed and digpatched. To assist respondents, relevant,
concise additiona information should be included at the point whereiit is required. However,
for many paper questionnaires there is often insufficient space for the leve of information
required. To overcome thisissue additiona information is either collated and presented at the
beginning or end of the questionnaire or placed in a separate booklet. This could result in
respondents having to continualy move between the questionnaire and the respective
additional information or in an attempt to reduce the response process, guessing how to
respond. With aweb questionnaire, detailed help information can be provided viaalink
aongsde the rlevant question, which can be accessed if needed.

FUNCTIONALITY - PERSONALISING QUESTIONNAIRES

21.  Survey organizations can design web questionnaires to use data or information entered
earlier in the questionnaire. For example, at the beginning of the 2001 UK Census paper
guestionnaire respondents were asked to enter the names of al household members. In
subsequent person questions the paper questionnaire must still refer to each member as
‘person 1’ or ‘person 2 and so. In aweb questionnaire the names of the household members
listed at the beginning of the questionnaire could be used to personalise subsequent person
guestions thereby removing the need for the impersonal use of ‘person 1’ and soon.  This
would make it easier where one person is completing the questionnaire on behaf of the entire
household as there will be areminder asto the identity of each ‘person’.

22.  Anocther question that could be improved by using this procedure is the 2001 Census
‘rdationship’ question. This question was designed to ascertain the relationships of every
member of the household to one another. The question was divided into four sections (Figure
2): section one asked the relationship of ‘person 2' to ‘person 1', the response options were
listed verticaly and the respondent was required to tick the correct box; section two asked
the relationship of ‘person 3' to ‘person 2 and ‘person 1', this question was presented with
the answer options in aresponse matrix format, again requiring atick response; section three
and four followed the same format as section two, e.g. state the relationship of ‘person 4’ to
‘person 3, ‘person 2 and ‘person 1’ etc. Theingtructions for completion were long and the
layout was confusing.
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Figure 2: 2001 Census relationship question
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Figure 2, illustrates the double page spread of the relationship question. Respondents were
required to input the name of each household member into one of the pink boxes halfway down
the page and cross the box detailing the relationship of that person to each of the othersin the
household.

23. A web verdgon of the rdationship question could make it much smpler and persona
for respondents to complete. The relationship question could be preceded by two household
member questions; the first would ask for how many people were usudly resdent in the
household; and the second would ask for the first name and surname of each household
member. These two questions would alow the relationship question to become personalised.
Firstly, the correct number of household members could be presented; having dready
established how many people were usudly resident. Secondly, the names of the household
members could be presented instead of ‘person 1’ etc. Thirdly, with the use of the
appropriate response options the question could be set out as individua questions with drop
down menus for the answers (Figure 3) eg. how is Fred related to Mary? A drop down menu
could then provide alist containing al the gppropriate answers.
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Figure 3: Possible web relationship question
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Figure 3, taken from the ONS web data collection testing plan, illustrates what the relationship
question could look like on aweb questionnaire. The names of the household members have
been used in the question wording and the correct number of household members has been
included (based on the answer to a previous question). The names have also been used to
personalise the menu button links to the personal information pages on the left.

24, Personalization techniques can aso be gpplied in web questionnaires through the use
of automated calculations. For many business surveys this would reduce the need for
respondents to calculate totals of requested breakdowns themselves. These techniques are
within the control of the survey organization and could significantly contribute to reducing the
level of actud and perceived respondent burden.

25. For pand surveys, both paper and web questionnaires could use dependent data
collection methods to make the questionnaire appear more persona. Dependent data
collection is when data collected in previous waves are fed back to the respondents for them
to confirm or change. For business surveys the benefits of dependent data collection are ill
being considered. From arespondent burden perspective dependent data collection should
reduce respondent burden. However, from a survey organizations perspective there are dso
data quality concerns. Respondents may confirm past data as correct when in fact there has
been a change, smply because it is easier to do so.

QUESTIONNAIRE COMPLETION

26. A respondent who receives a paper questionnaire can browse through it, set aside
time for completion and fill parts of it out when they are ready. Although this can be seen as
an advantage it can also be a disadvantage as respondents may not complete the questionsin
the order intended by the survey organization.
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27.  Prior to completing a paper questionnaire respondents can make informed decisons
about the potentia burden, by looking at the questionnaire length and making a judgement
about the complexity of the task. In contrast respondents completing a paging web
questionnaire will be unable to see the questions in advance and therefore will not be able to
asess the complexity of the task. Furthermore, once they have decided to gart filling it in they
will have to wait for the initial download and potentia download delays between pages. If this
process takes too long they could become frustrated and bresk off.

THE RESPONDENTS PERSPECTIVE

28. In 2004, a collaborative research project between ONS and the University of Surrey,
investigated respondents  opinions on generd design and functionality of business survey web
questionnaires. Two business surveys were chosen for the research. Thefirst survey, the
Monthly Inquiry into Digtribution and Services Sector (MIDSS), as its name suggests, isa
monthly survey gathering turnover figures for that period. The other survey, E-Commerce, is
an annua survey asking businesses about their use of, and attitude to, the Internet and e-
commerce.

29.  Thebusnesses sampled and recruited to participate in the interviews were selected
from the ONS interdepartmenta businessregister (IDBR) based on geographicd location
(southern England and Waes) and business sze. This created amix of smdl, medium and
large businesses that were dready participating in the selected surveys. In tota, 30 businesses
participated in the research. Sixteen of these were MIDSS respondents and 14 were E-
Commerce respondents.

30.  Theinterviews were conducted in two phases over a six-month period. Thefirgt
phase involved respondents of the short-term, MIDSS, survey, whilst the second phase of
interviews involved respondents of the annual E-Commerce survey. The interviews were
carried out at the business location. Respondents were initially presented with the paper
guestionnaire, which acted both as an "icebreaker’ (by taking the focus off themselves) and
jogged their memory about the content of the survey and their previous experience of
responding to it. Following this, the web questionnaire was viewed on a lgptop that was
brought dong to the interview. The web questionnaires were essentialy the paper versonin
HTML format. The MIDSS questionnaire, which conssts of one double-sided A4 sheet, was
created as a scrolling page with vaidation occurring upon clicking the submit button. The
vaidation checked that al compulsory fields were completed and aso checked that total
number of employee entered matched the total entered by the respondent. The E-Commerce
questionnaire, which is around 10 paper pages, was created as a paging design with
appropriate questions grouped together on asingle page. In thisillustration more use was
made of the various design features that the web offers. For example, automatic routing was
built-in, together with page-by-page vaidation. Respondents were invited to complete to the
web questionnaire and comment upon their experience. The information imputed into the
illustration was not recorded, thereby reducing security issues.

31.  Intermsof web questionnaire desgn and functiondity some common themes and
opinions emerged:
in some cases the similar look and fed to the paper questionnaire was welcomed by
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respondents. However, most respondents would have liked to see the full use of the
functionality made possible by the dectronic mode, for example the use of dependent
data collection, automated calculations and routing;

additiona information was aso regarded as a benefit of web questionnaires,

a saveable and/or printable copy of the completed questionnaire was requested for the
business records;

for longer questionnaires, requests were made for a printable verson of the questionnaire
S0 that respondents could have afirg attempt at completion off line before dectronicaly
completing and submitting the deta;

validation was accepted as a necessary feature of the questionnaire design;

respondents expressed the need to be able to save the questionnaire in draft.

32.  Respondents were aware of burden associated with the task of completing these
questionnaires but some believed that online completion would be quicker and less
burdensome. Some concerns were raised over the security of web questionnaires and needed
reassurance. Contacting respondents by email was aso a concern because the person might
be on holiday or have Ieft the business dtogether.

NEXT STEPS

33.  Thenext steps are to gather respondent opinions and preferences for a range of web
design and functiondity feetures. The primary beneficiary of this research will be the 2011
Census. However the results will feed into the web questionnaire standards and guidance,
providing a sound basis for any future ONS web questionnaires.

34.  Thedesignissuesthat will be tested for the 2011 Census will be divided into Six
stages. Each stage will cover the following:

Stage 1. scrolling vs paging and radio button vs drop down menus;

Stage 2: help information location and formeat;

Stage 3. routing;

Stage 4: vdidation;

Stage 5: progress indicator and full questionnaire testing (using the 2001 Census);

Stage 6: full questionnaire testing using the new/amended 2011 Census questions.

35.  Stages 1-4 will use parts of the questionnaire, with limited functions to alow full and
complete testing of the desired design feature. Stages 5-6 will be as fully functiond asthe find
questionnaire sent out on Census night.

36.  Thecognitive interviews will take place in the repondent’s home, with the
questionnaire supplied on amobile lab. The mobile lab conssts of two laptops. The firgt will
be used by the respondent to complete the questionnaire; it will have aweb camera attached
to alow avisua record of the respondent’ s facia expressions to be recorded. The second
laptop will be used by the researcher to monitor what the respondent is viewing on their
screen whilst smultaneoudy viewing their facid reactions from the web camera, using a plit
screen display. The output from the web camera, in addition to the keystrokes and
progression through the questionnaire will be monitored using Morae usability software from
TechSmith.
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37.  Therespondent will be asked to complete the questionnaire in their own time and to
gpesk doud any likes or didikes they have about the questionnaire; the conversation will be
tape recorded. After the respondent has completed the questionnaire they will be asked a
series of questions about the design and functiondity of the questionnaire.

38.  Thetedting for the 2011 Census web questionnaire will provide vauable information
and an indght into respondent preferences. These preferencesin tandem with survey
organization and data quality considerations will form the standards and guidance for use with
business surveysin the first instance and later perhaps socid surveys.

SUMMARY

39. From a survey organization's perspective the desgn and functiondity of web
guestionnaires has many benefits in comparison to paper questionnaires. Web questionnaires
can include automatic routing, or-line vaidation, on-line help fadilities, automatic question
ordering, and questionnaire persondization. In contrast, paper questionnaires have the
benefits of the survey organization being able to contral the visud display of the questionnaire
and posta digpatch may mean that the mail is opened by someone else in the household or
business, rather than Stting in someone s email inbox.

40.  From arespondent perspective the collaborative ONS and University of Surrey
research showed that most respondents would like to see full use of the web questionnaire
functiondity. They could aso see why on-line vaidation was carried out. From asurvey
organization perspective, it would be interesting to compare perceptions of on-line vaidaion
versus paper questionnaire follow-up vaidation.

41.  When planning the design and functiondity of paper and web questionnairesit is
important that both the survey organization’ s perspective and the respondent’ s perspective are
consdered. A baanceisimportant for controlling actual and perceived respondent burden,
survey costs and data quality.
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