Comparability and Usability: Key issues in the design of internet forms for New
Zealand’s 2006 Census of Populations and Dwellings

Lyn Potaka
Statistics New Zealand

Designing internet questionnaires to collect data that will be comparable with the data
collected from paper questionnaires can present a number of challenges for developers. This
paper discusses the design and development of internet forms for use in a mixed-mode Census
in New Zealand in 2006. Using experiences from the design and testing of prototype forms, it
describes design features intended to take full advantage of the capabilities of the internet
mode, while preserving the qualities of paper based responding so that mode effects would be
minimised. The discussion also highlights the role of usability testing as a key tool in
evaluating the success of those design strategies and ensuring that the forms would be simple
and easy to use.

1. Introduction

The internet is rapidly gaining popularity and credibility as a means for collecting survey data.
Survey researchers recognise the potential efficiencies and cost savings that this technology
can offer in an environment where response rates are dropping (de Leeuw, 2005) and data
collection is becoming increasingly difficult and costly.

National statistical agencies, like other data collectors, are looking for ways in which internet
surveying can be incorporated into their standard collection practises.  Although many
national agencies already use the internet to collect data for business surveys, there are fewer
cases where the internet has been used to collect social data (de Leeuw & de Heer, 2002).

However, like a number of national statistical agencies in other parts of the world, Statistics
New Zealand is now planning to include an internet option for its next population census.
Participation in the census is compulsory in New Zealand and by offering respondents a range
of ways to complete their census form, Statistics New Zealand hopes to encourage
compliance by providing greater flexibility and convenience for respondents.

However, converting a paper questionnaire into a web based questionnaire is a challenging
task for survey designers, which is further complicated by the need to retain data
comparability with paper-based responses. Even minor changes in the layout and formatting
of guestions between modes can convey different expectations about the kinds of information
required (Tourangeau, 2000). Yet differences between browser types and respondents
personal settings mean that designers have much less ability to fully control the appearance of
internet forms to present a standardised format for al respondents (Couper, 2000).

Usability issues adso need to be considered, as the task of responding to an internet
guestionnaire differs in significant ways from the task of responding on paper. Respondents
face additional cognitive demands, which mean that their attention can be divided between the
guestion answering task and the actions required to perform that task (Hansen & Couper,
2004).



The following discussion focuses on some of the issues encountered in building and testing
prototype forms in preparation for New Zealand's upcoming Census of Population and
Dwellingsin 2006.

2. Background

In New Zealand, census information is collected using two paper forms, an ‘Individual form’
and a ‘Dwelling form’. These forms are delivered to every occupied household by
enumerators employed for the task. There are two variants of these forms, English-only and
bilingual. In the bilingual version the Maori language (New Zealand's second officid
language) is presented alongside English, on opposite pages.

The Census of Population and Dwellings in New Zealand is conducted once every five years.
It is the primary source of information on the size, composition, distribution, economic
activities and state of well being of the population. As akey and critical information source,
data users need to feel assured that changes they see in data for 2006 will reflect areal change
in the environment, and will not simply be the result of the different modes that were used to
collect data.

One of the primary objectives of the current development was to attempt to minimise mode
effects so that there would be no major differences between the data collected from internet
respondents and paper respondents. Designers aimed to make the task of filling in forms on
the internet as similar as possible to the task required on paper, while also taking advantage of
the main benefits that the internet mode had to offer.

A second and equally important objective for the development was to ensure that forms were
easy and ssimple to use. Usability testing was therefore seen as a key component of the
development cycle, as a way to ensure that designers developed a ‘user-oriented web
questionnaire’ (Murphy, 2002).

3. Prototype Development

To help inform the development of an internet option for Census 2006, Statistics New
Zedland' s development team began by designing and building a working prototype system in-
house, so that design choices could be fully assessed and improvements introduced through an
iterative process of usability testing and revision.

Development of this prototype system began in September 2002 in preparation for a small
field test in June 2004. Work was undertaken by a small design team of two questionnaire
designers and a computer programmer working alongside several other questionnaire
designers responsible for devel oping the paper based census forms.

Because the prototype system was only a small scale version of amuch larger system required
for the dress rehearsal and final census, an additional team of three to four business analysts
were also engaged in concurrently planning and designing the security, architecture and
infrastructure required for the final census site.

However, by building a small scale prototype initially, designers hoped to evaluate the
usability of the proposed design and ensure that costly mistakes were avoided.



Most early design choices were based on general principles for designing internet
guestionnaires, drawn together from a review of the literature, work done by other agencies
overseas and Statistics New Zealand's own standard guidelines for electronic developments.
During the design phase, developers were cognisant of the key objectives for the project, and
in particular the need to try and minimise mode effects. This was a major influence in many
of the design choices that were made.

During the second phase of the project, the team entered into usability testing. This testing
phase provided the opportunity for designers to refine and further enhance original designsin
order to maximise usability.

Usability testing is qualitative, observational research that helps identify problems with
design. This methodology involves observing and debriefing users actually engaged in using
and interacting with the system and borrows techniques from ‘cognitive testing’, such as
concurrent probing, retrospective probing and think-aloud. The testing is an iterative process
using arelatively small sample of users, where designers can evaluate and make revisions to
the system after just a few tests, before testing again. This iterative process of testing early
and often makes the user the central consideration in the design of the system-user interface
(Murphy, 2002) and helps ensure that al major problems are identified and corrected.

For this development information was collected about the ease and accuracy with which
users, from a wide range of backgrounds and with various levels of computer literacy, were
able to understand instructions, fill out the census forms and carry out specific tasks. This
allowed developers to compare severa aternatives in presenting information on the screen
and to identify the optimal design for the greatest number of users. In particular, testers
looked to see how well users were able to navigate through the system, enter data correctly
and access help and additional information when required.

In total, there were 60 tests conducted between February and July 2004. 44 of those usability
tests were conducted using the English version of the forms and another 16 used the Maori
versions. Respondents were of mixed age, gender and ethnicity with varying degrees of
computer competence ranging from virtual novicesto regular users.

4. Design Features

As stated earlier, the two key aims of the internet development were to design a form which:
e collected datathat would be comparable to the data collected from paper forms
e would be simple and easy to use for the widest possible range of respondents

To meet these objectives, a number of design features and strategies were developed. Some
of the key features of that design are discussed in the following sections.
4.1 Simple Design

Research on website design consistently recommends simplicity (for example, Neilson, 2000,
Jenkins & Dillman, 1998). With this principle in mind, designers took a conservative
approach to the design in order to make the option usable to the largest number of respondents
and not just those that were *technically sophisticated’.
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Text on system screens was also displayed in a simple and easy to read format. For example,
links were critical to the user’s success in navigating through the system and were presented
as stand alone text, rather than embedded into paragraphs with surrounding information.
Usability research suggests that this format increases the visibility of the links and helps
facilitate easy navigation throughout the site (Spool, Scanlon, Schroeder, Snyder, &
DeAngelo 1999).

Where a number of links were presented together on the same page, they were generaly
presented in asimple single column list. Labels on those links were written to be as clear and
descriptive as possible to further facilitate navigation by ensuring that users could accurately
predict where the link would take them.

Testing indicated that this presentation was effective, as users had very little trouble
navigating through the site. Almost all users were able to identify the links they required and
follow the path, through several pages, to reach the forms. Navigation was generally very
quick and observations of users reading behaviour confirmed that users would typically skim
read headings and key phrases rather than read large blocks of text. This supported other
usability findings which suggest that reading from a screen differs in important ways from
reading text on paper (Spool et al, 1999).

4.2 Logging-in

An essentia task in enabling users to successfully fill in a census form on-line was to design a
page that made it easy for users to understand and complete a two step log-in process to
authenticate their identity. Because of the critical nature of this process, the design of the log-
in page was given careful attention during development, and testing focused heavily on the
usability of this page.

To log-in on census night users need to enter an 11 digit ID number from the paper form
delivered to their household and a 12 digit Personal Identification Number from a sealed
envelope accompanying the forms. An initial concern was that some users might have
difficulty entering these long strings of numbers correctly. To help optimise number recall
and prevent log-in problems, both the ID and PIN numbers were printed on reference
documents in parsed groupings of 3-4 characters. The fields presented on the log-in page
were designed to mirror this presentation. In addition, the ID number was split over four
different rows, to correspond with the layout on the paper forms.

However, testing overseas indicates that a more common problem is that users have difficulty
locating numbers on source documents (Murphy, 2003). To assist users with this task, a
graphic was included on screen to illustrate the position where the ID number could be found
on printed documents, as shown in Figure 1.
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Figure 1: Log-in page

These design strategies appeared to be effective in usability testing and few users experienced
problems when logging in. Although simple keying errors were relatively common, none of
the users tested during the development required more than three attempts to log-in, and most
were successful on their first or second attempt.

In particular, the graphic proved to be very useful in assisting users to locate the identification
number on paper reference forms when they required it. Designers therefore felt confident
that users would be able to complete the log-in process successfully and no major revisions
were made to this page.

4.3 Look and feel of paper forms

Because all census respondents will receive paper forms, even if they elect to respond on the
internet, designers felt it was important that users would identify the forms they saw on screen
as replicas of the paper forms delivered to their household. Just as paper census forms are
designed to have an ‘official’ appearance, so too were the internet versions.

In order to create an immediate visual connection between paper forms and the internet forms,
designers chose colours and fonts which replicated the look and feel on paper.

Asillustrated in Figure 2, visual guides were used in a consistent way to paper, with questions
presented in bounded regions so that users would have no difficulty identifying individual
guestions and knowing where each item started and finished. In other words, ‘common
region’ was used to define each question in line with Gestalt’s theories on pattern recognition
(Jenkins & Dillman, 1997).

Question numbers were displayed in the top left hand corner of each question in reverse print
and these reverse print numbers were repeated for instructions where users needed to refer
back to previous questions. This provided a strong navigational guide for users and replicated
the way questions were presented on paper forms.

The comments received during usability testing confirmed that users immediately recognised

the forms as similar to the paper versions and felt reassured that they had selected the correct
option.
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4.4 Single scrolling page

An early, dthough contentious decision during the design phase, was that each form should
be presented as a single scrollable page, rather than as multiple screen by screen pages.
Although there is some discussion about this particular format in the literature (see for
example Dillman, 2000, Vehovar, Batagelj & Manfreda, 1999), designers felt that this option
provided a context that was most like that of a paper form in alowing users to easily move
backward and forward within the questionnaire. With this format users can refer back to
earlier parts of the questionnaire and check previous answers to facilitate cognitive processing
when there are a series of items related to the same topic.

Although there were reservations about the impact of this choice on form download times and
system performance on slow speed internet connections, designers felt that in the census
context users would be engaging in a purposeful task (fulfilling alegal obligation to complete
a census form) and would therefore be more inclined to wait for forms to download.

However, in opting for the scrolling form approach, designers were also cognisant that each
individual question should be viewable on a single screen without scrolling, as research has
shown that important information can be missed if it is hidden below the bottom of the screen
(or *beneath the fold') where users need to scroll to seeit (Spool et al, 1999).

wellington ~
&« country
New Zealand

Al How long have you lived at the address you gave in question [EEl?

[0 less than ane year
ar

10 number of years

Where did vou usually live 5 years ago on & March 20007

O not barn 5 years ago
O at the address you gave in question
® in New Zealand at another address,
Enter that address as fully as you can:
e street number o flat number
12
+ street name
Alexandra Road
s suburb or rural locality
Mount Wictaria
s City, town or district
wellington|
ar
O MOT living in Mew Zealand.
Enter the country you were living in:

Figure 2: Look and feel of Internet forms

Testing during the usability phase showed that most users were competent in using the
scrollbar to navigate through the forms and many were observed returning to previous
guestionsto re-read and check an earlier understanding.

The scroll bar provided a means for users to gauge their progress through the form and some

users also commented that they liked being able to print and retain forms, which was an added
benefit of the scrolling design.
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However, during testing a small number of users accidentally scrolled past questions without
providing an answer. Although these users aimost always detected their error, this was a
noted as a distinct drawback of the scrolling format.

4.5 On-line Help

One of Dillman’s principles for good questionnaire design (2000) is to place directions where
they are easily seen and close to where they are needed. In line with that principle, access to
on-line Help information was provided through ‘Help’ buttons placed on the lower right of
each question frame, as Figure 2 shows. This position was chosen because of its proximity to
the scroll bar, where it would be visible to the user if needed, yet was unobtrusive if users did
not require help. By placing the buttonsin this position, designers hoped to avoid interrupting
the user’ s cognitive processing of the question-answer process unless help was required. This
design therefore approximated but improved on the task required on paper, where respondents
need to reference help in a separate document or on the back pages of the form when
completing a paper questionnaire.

The positioning of help buttons appeared to be successful and during testing most users were
observed accessing and reading help information on at |east one occasion.

4.6 Automated Routing

One of the clear advantages of the internet mode is the ability to apply interactive features and
dynamic functions to help guide users through the form. Given the high error rates associated
with skip patterns in conventional questionnaires, the ability to automatically route users past
irrelevant questions was a feature which particularly appealed to designers. This functionality
provided an opportunity to improve data quality significantly by minimising routing errors
and reducing the incidence of item non-response.

To achieve these benefits, designers initially used a dynamic approach to question routing
where inapplicable questions ‘disappeared’ from the screen when certain answers were
selected, asillustrated in figures 3 and 4.

Mark as many spaces as you need to answer this guestion. In the 7 days that ended on Sunday 16
Mowvember, which of these did you do?

[ 1 waorked far pay, profit or income for an hour or maore
[ 1 warked in a family business or family farm without pay

[] 1 work in a job, business or farm, but I was not working last week for some reazon
ar

[ nore of these

ET answer the nest six questions (JEEN - [ET)) about the job (for pay, profit or income or in the family business
ar farm) that you worked the most hours in.

EXN 1n that job, which one of these were you?

O a paid employee

O self-employed and MOT employing others

O an employer of ather persan{s) in my awn business

O warking in a family business ar family farm without pay

In that job, what was your occupation eg: primary school teacher, clothing machinizt, motel manager,
Word processor operator?

Figure 3: Initial design showing form BEFORE user selects ‘none of these’ response in Q29, with Q30-
Q32 visible on screen.
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Mark as many spaces as you need to answer this question. In the 7 days that ended on Sunday 16
Mavember, which of these did you do?

O 1 worked for pay, profit ar income far an hour or mare
LI 1 worked in a family business or family farm without pay

L] I work in a job, business or farm, but [ was not warking last week for some reason
or

none of these

Did you look for paid work in the last 4 weeks?

O yes
C' na

Figure 4: Initial design showing form AFTER user selects ‘none of these’ response in Q29, with Q30-Q32
no longer visible.

However, when this approach was tested for usability, results showed that users were
sometimes alarmed by the sudden change to the display and often felt "lost" or "displaced"
within the form. Users noticed the sudden movement on screen, but did not seem to
understand how or why this change had happened. This gave users a sense that they had little
control over the form, and many felt uncertain about continuing, sometimes assuming that
something had “gone wrong”.

To solve this problem designers introduced a ‘greying out’ approach which borrowed
principles developed for page by page formats overseas (Murphy, 2003). In this design
inapplicable questions were retained on the screen, however the background colour of those
guestions was changed to grey as a way of signalling to users that the questions did not
require an answer. A brief explanation of the greying out functionality was also included
amongst key instructions which appeared at the top of the forms.

Greying out to signify a selection is unavailable or disabled is a feature used in other
computer applications and one that has a familiar meaning to many internet users. However
this was a new and novel approach in a scrollable questionnaire.

A further enhancement to this functionality in later iterations was the introduction of
statements, which appeared at the top of greyed out questions, informing users that they did
not need to answer the question due to a previous answer. These statements built upon
similar statements used in other census internet developments (Australian Bureau of Statistics,
2004), and included a reference to the question which had triggered the response.  Figure 5
provides an example. Users who read these statements were able to identify the action that
had initiated the greying out and consequently they retained a sense of control over the form.
Such statements also gave users the opportunity to check their navigation and return to self-
correct an earlier answer if they recognised that they had made a mistake.
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O train ke’
@ drove a private car, truck or van

O drove a company car, truck or van

O passenger in a car, truck, van or company bus

O mator hike

O hicycle

O walked or jogged

O other, for example tax, ferry, plane.
Enter the main way you travelled to wark:

Based on your response to guestion you do not need to answer guestions [N 45 |

Did you look for paid work in the last 4 weeks?
~
~

Select as many boxes as you need to show all the ways you locked for paid work in the last 4 weeks,

looked at job advertisements

wrote, phoned or applied in person to an employer
contacted Wark and Income to loak for a job

contacted friends or relatives for help in finding a job
contacted career advisers or vocational quidance officers
other method(s), for example:

EEEEER

s contacted other employment agency
s placed an advertisement about a job
¢ took steps to set up own business -

Figure 5: Final design showing ‘greying out’ of inapplicable questions

Using a similar rationale to that used for the positioning of the Help buttons, designers opted
to present these statements in grey text so they would be readable if required, yet would also
be unobtrusive, so that users attention would not be diverted from the question and
answering task unnecessarily.

Usahility testing to evaluate this functionality showed that the design was relatively intuitive
to users, who were quick to understand that they should scroll past greyed out questions.
During the testing exercise some users were inclined to read the greyed out statements and
consider their navigation carefully. However other users, once they had understood that
greyed out questions were not applicable to them, were quick to simply scroll past those
guestions without further reading. These observations could be seen to reinforce findings
from other research and fit with Krosnick & Alwin’s (1996) theories of satisficing and
optimising behaviours.

However, designers were particularly pleased to see that several users, who inadvertently
made mistakes during usability testing, were able to detect those errors and successfully go
back to correct their answer.

4.7 Bilingual design

Another important question for designers, in attempting to reproduce the paper forms in the
internet mode, was how to present the Maori language versions of the form. A common
approach to presenting information in more than one language, is to provide a button or link
which, when selected, takes the user to a new page displaying identical information in the
language of choice.
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However, designers wanted to retain the bilingual nature of the paper form, and provide quick
and ready access to trandations in English, without the need for users to constantly switch
between languages. Access to English tranglations is known to be important to data quality
because those who complete forms in Maori can sometimes have problems understanding
guestions, due to the formal language used in census. For example, the Maori language
equivalents for bureaucratic terminology, such as government schemes and qualifications, are
not always well known amongst Maori speakers (Potaka & Cochrane, 2003). However,
because amost all Maori speakers can also speak English, trandations are often useful in
assisting the comprehension process.

To achieve this objective a design feature was used where users could ‘hover over’ a button
with their mouse to see an English trandation. The advantage of this design was that users
were able to see both languages on screen at the same time to compare questions and check
their comprehension of difficult items quickly and easily. By eliminating any need for mouse
clicks or additiona navigation, it was also more likely that users would refer to translations
when required.

The buttons to evoke the ‘hover over’ trandations were positioned prominently, where users
would be likely to see them, in the top left hand corner of each question frame, as shown in
Figure 6.

Reo Ingarihi

E puritia ana e koe, & tétahi atu ranei e noho ana i konei, ténei whare hei taonga nd t&tahi rdpd kaitiaki 3-
whinau?

O ae
O kaore

© o
Reo Ingarihi

_ |BEM Co you, or anvone elze who lives hare, own or partly own thiz dwelling (with or without a .
MEu ake, ng e ’ ite whai mdkete,
kaore ranei)

O yes

OEIB Ono

O kaore -
Hei awhina
Reo Ingarihi

Mehemea ehara nd t&tahi i konei, nd wai k& te whare nei?

(O né tatahi atu tangata, nd tetahi répd kaitiaki motuhake, né tatahi whakahaere pakihi ranei

) nd tétahi Mana 5-rohe, tétahi Kaunihera 3-t3one ranei

) na Te Kaporeihana Whare o Aotearoa

() nd tétahi atu kaporeihana karauna, hinonga karauna ranei, nd tatahi tari k3wanatanga, manatd
k&wanatanga ranei

O aua

Reo Ingarihi

E utu reti ana koutou e noho ana i konei, m3 te whare nei ki te tangata ndna te whare (ki tana mangai -

Figure 6: ‘Hover over’ English translations on Maori language forms

Usahility testing helped confirm that users were able to find the translations easily.

Typicaly, users discovered the button ailmost immediately, once forms had loaded. While
many read the button and were intentionally seeking out the trandation, others discovered the
trandlations unintentionally when using their mouse to answer questions.
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Although designers were initially concerned that these translations might surprise or annoy
users, in testing users were quick to learn that they could remove the trandations by
repositioning the mouse away from the button. Having located and understood the way that
the ‘hover over’ worked, most users then referred to trandations frequently and follow-up
comments confirmed that they found them useful.

4.8 Checks and Edits

Although the ability to apply automatic edits and cross-checks to validate data is often seen as
a distinct advantage of internet questionnaires, the design team were cautious about applying
these too liberally. As noted elsewhere (Christian, Dillman & Smyth, 2005), a large number
of checks and edits can mean that users will become frustrated and abandon forms early.
Therefore, this functionality was used sparingly in the design of the internet census forms and
the use of automatic checks was largely restricted to critical routing points and non-response
of key items, such as name, sex, date of birth and ethnicity.

Designers also encouraged manual checking by including a summary table, displaying users
answers to core questions, at the end of each form. Users were asked to check these answers
before submitting their forms. This check resembled the process used for paper forms, where
collectors are required to check completed forms on the door-step to ensure that respondents
have answered key items.

In the original design of this summary table, users information was displayed in fields with a
white background. Links to take users back to the appropriate question, if they needed to
correct their information, were also placed on the right hand side of those fields. However,
when testing the usability of this summary table, testers found that users would almost aways
attempt to edit their information directly within the summary fields.

To make it clearer to users that they could not edit the summary table and needed to go back
to the question to ater an answer, the summary table was redesigned. Developers changed
the background colour of the summary fields to match the background colour of the forms, so
that they would not be mistaken as answer spaces. Links were also moved to be placed on the
left of the summarised information, asillustrated in Figure 7.

In subsequent testing, when users were asked to go back and ater a particular answer, they

were much less likely to attempt to edit the summary table directly, and in most cases were
inclined to use the links rather than the scrollbar to return to the question.
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Summary
Before submitting this Individual Farm, please check your persanal details below:
Edit name Name:
Robyn Jaguiery

Edit sex Sex:
Female

Edit date of birth Date of birth:
15/12/1965

Edit address Address:
26
Gloucester Street
Wilton
wWellington
Mew Zealand

Edit census night address Address on 8 March:
26
Gloucester Street
Wilton
wellington
MNew Zealand

Edit athnicity Ethnicity:

MNew Zealand European

[ Confirm Details ]

Figure 7: Final design of summary table showing key variables

5. Conclusion

Examples like those described above illustrate how converting paper questionnaires into the
internet mode can present a number of difficult decisions for designers. To make the
respondent’ s task on internet comparable to the task required on paper, careful thought needs
to be given to question layout and dynamic functioning within the form.

In specifying the design of internet forms for New Zealand's 2006 Census, devel opers found
that the construction of prototype forms was pivotal to the success of the project. The ability
to see and experiment with screen presentation and functionality was critical in meeting
objectives and the opportunity to evaluate aspects of design such as log-in processes, scrolling
pages, automatic routing and language presentation, gave devel opers some confidence that the
differences between data collected from paper and internet would be minimal.

Usability testing was an important and invaluable component of the prototype development.
By observing users engaged in the process of answering the census forms, designers could
evaluate the success of design strategies, recognise weaknesses and develop improvements.
Most importantly testing ensured that users remained the central focus throughout the
development, so that internet forms would be simple and easy to use for Census 2006.
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