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Qur under standi ng of self-adm nistered questionnaire design
clearly remains in infancy. Although recommendati ons for design
have been offered (e.g., US CGeneral Accounting Ofice, 1993;
Dllman, 1978), few systematic efforts have been nmade to derive
principles for designing self-admnistered questionnaires from
rel evant psychol ogi cal or sociol ogical theories.

One notabl e exception is a paper by Wight and Barnard

(1975). They reviewed the behavioral research, particularly on

| anguage and conprehension, and presented ten rules for designing
forms. In a later paper, Wight and Barnard (1978) wite that
the problens of conpleting self-adm nistered questionnaires fal
into two classes: problens with the | anguage used and probl ens
arising fromthe way information is arranged spatially. This
statenent suggests that the spatial arrangenent of information is

not "l anguage." However, it is nore precise to |abel both as
graphi c | anguage and to further subdivide theminto "verbal"
versus "non-verbal" |anguage. One reason for suggesting that the

term "graphi c non-verbal |anguage" be used is that it is nore
enconpassing. Not only does it intimate that respondents extract
meani ngs and cues fromthe spatial arrangenent of information,
but it includes other inportant visual phenonena, such as col or
and bri ght ness.

Qur understandi ng of verbal |anguage as used in surveys has
bl ossoned in the |ast few decades (e.g., Jobe et al., 1993;
Martin, 1993; Schwarz and Hi ppler, 1991; Jobe et al., 1990;
Lessl er, 1989; Converse and Presser, 1986; Belson, W, 1981).
Al t hough much of this work involves interviewer-adm nistered
guestionnaires (that is, verbal |anguage presented aurally), sone

1 Opinions expressed in this paper are those of the authors
and shoul d not be construed as representing those of either the
U.S. Bureau of the Census or Washington State University. At the
time this paper was witten Don DIl man was Seni or Survey
Met hodol ogi st, O fice of the Director, at the U S. Bureau of the
Census. We would like to thank Elizabeth Martin and Jon Krosnick
for hel pful comments on a previous draft.
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of it is applicable to mail questionnaire design (that is, verbal
| anguage presented visually). Schwarz et al. (1991) sunmari ze
the maj or distinctions between these two channels of presentation
and concl ude that nost question wording effects are likely to be
relatively independent of the channel of presentation. On the
ot her hand, Schwarz et al. conclude that the channel of
presentation is likely to noderate question order, context, and
menory effects. The researchers suggest that the follow ng
differences in the two presentation channels are responsible for
these effects: (1) varying anounts of control over the tenpora
order in which information is presented (which they term
"sequential versus sinultaneous presentation”), (2) tine
pressure, (3) non-verbal interviewer-respondent interaction, (4)
i ntervi ewer explanations, (5) perception of interviewer
characteristics, (6) perceived confidentiality, (7) externa

di stractions, and (8) the differential self-selection of
respondents.

Al t hough much research has been directed at understanding
the verbal aspects of surveys, in conparison only a limted body
of research addresses the non-verbal issues specific to self-
adm ni stered questionnaires (e.g., Dllman et al., 1993; DeMiio
and Bates, 1992; DeMaio et al., 1987; Rothwell, 1985). A recent
effort by us (Jenkins and Dillman, 1993) resulted in the stating
of 20 design principles, all of which enphasize the visual
presentation of information. Although the principles thensel ves
are nore conprehensive than those by Wight and Barnard, neither
paper attenpts to consolidate and organize the information into a
wor ki ng nodel of self-adm nistered questionnaire design. More
inportantly, none of the research incorporates the concepts and
theories of relevant visual disciplines, such as pattern
recognition and the Gestalt G ouping Laws.

Qur purpose in this paper is to contribute to the
devel opnent of a theory of questionnaire design for nail/self
adm ni stered questionnaires. W define and discuss rel ationshi ps
anong concepts inportant to such a theory. These concepts are
utilized to propose a working nodel along with several principles
for guiding the questionnaire design process, thus extendi ng our
previous work. Finally, we present results froman initial test
of U S. Census questionnaires that adhered to these design
pri nci pl es.

1. RESPONDING TO SELF-ADMINISTERED QUESTIONNAIRES: A
CONCEPTUALIZATION
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I n Tourangeau's nodel (1984), as well as other nobdels of the
survey interview process, the first step is specified as
conpr ehendi ng the question. Depending on the nodel, different
steps follow, but generally, retrieval of the relevant facts,
judgnent, and finally, response are given.

Al t hough conprehendi ng the question is the first step in an
interviewer-adm ni stered survey, the task is different in a self-
adm ni stered survey. In a self-adm nistered survey, respondents
must first perceive the informati on before they can conprehend
it. Once respondents perceive the information, they nust
conprehend the | ayout (the visual aspect) of the information as
well as the wording (the verbal aspect). Furthernore,
respondents nust conprehend nmuch nore than just the wording of
the survey questions and response categories. In a self-
adm ni stered survey, respondents are often given introductory
material and instructions. Also, they nmust conprehend directions
that are nmeant to guide themthrough the questionnaire.

In an interviewer-adm ni stered questionnaire, the
interviewer plays a critical role in the perceptual process. 1In
contrast, the entire onus of perception is on the respondent in a
self-adm ni stered format. Although we have | earned that errors
arise as a result of this process (Jenkins and C ochetto, 1993;
Jenkins et al., 1992), we have not devel oped procedures for
controlling these errors. Clearly we need to understand the
perceptual process well enough to exert control over it.

When respondents are asked to conplete a self-adm nistered
guestionnaire, they are being asked to performa task that from
their perspective may be different fromthe task we wsh themto
perform Fromthe respondent’'s perspective, the task may be
simlar to asking themto view a picture, in which they are free
to start anywhere and to make their own decisions as to which
parts of the picture to exam ne in what order.

However, from our perspective, this viewng nethod is
detrinmental, for it gives us very little control over the
perceptual process. From our perspective, it would be best if
respondents started at a specified place, read prescribed words
(in order to conprehend the question or stinmulus) in the order in
whi ch we intend, provide answers to each stinmulus, and nove
sequentially through the questionnaire. |In general, we do not
want respondents to mark answers wi thout having fully read and
under st ood the questions and acconpanying i nstructions, nor do we
want themto pick and choose which questions get answered and in
what order.



In order to have control over the above process, it seens
i nportant that we have sone understandi ng of graphic | anguage,
for this is the channel through which comuni cations are taking
place. In the follow ng discussion, we begin by categorizing
guestionnaires in terns of the graphic |anguage they use. After
this, we go on to discuss cognition, especially as it applies to
vi sual perception, and notivation, for these are the actual
processes we wi sh to influence.

1.1 Graphic Language

G aphi cal |y speaking, questionnaires are conplex. 1In a
tutorial paper, Twyman (1979) provides a classification matrix
for graphic |anguage. Along the horizontal axis, graphic
| anguage is divided into seven nethods of configuration, or ways
in which informati on can be configured on a page: (1) pure
linear, (2) linear interrupted, (3) list, (4) linear branching,
(5 matrix, (6) non-linear directed view ng, and (7) non-Ilinear
nost options open. The vertical axis is made up of four nodes of
synbolization, that is, ways in which the information may be
synbolized: (1) verbal/nunerical, (2) pictorial and
verbal /nunerical, (3) pictorial, and (4) schematic. This schem
gives rise to a matrix conprised of 28 graphic | anguage
categories. Text, for instance, uses a linear-interrupted nethod
of configuration and a verbal /nunerical node of synbolization,
whereas a picture would fall into the pictorial, non-linear,
nost - opti ons- open net hod of configuration and the pictorial
synbol i zati on category.

Questionnaires do not perfectly conformto any one category.
Oten they utilize nore than one configuration, such as |inear
interrupted (for the questions thenselves), list (for the answer
options) and matrix (for answer tables). To further conplicate
matters, questionnaires tend to use several nodes of
synbol i zation--verbal (for the questions and answers) and
schematic (for the answer boxes and synbolic directions).
Unfortunately, nost of the graphic | anguage literature is
applicable to only a few of the graphic | anguage categories: to
a large extent, text and pictures (e.g., Waller, 1987 and 1985;
Hartl ey, 1985; Spencer, 1968; Tinker, 1965; Buswell, 1935) and to
a much | esser extent, graphs (e.g., Tufte, 1990 and 1983).

1.2 Cognition and Visual Perception
Cognition refers to all the processes by which sensory i nput

is transforned, reduced, el aborated, stored, recovered, and used.
Per ception invol ves using previous know edge to gather and



interpret the stimuli registered by the senses (Matlin, 1994;

A ass and Hol yoak, 1986; Neisser, 1967). Pattern recognition is
a particular perceptual process that involves identifying a
conpl ex arrangenent of sensory stinuli. Cbviously, to nake sense
of the information presented on a questionnaire, respondents nust
be able to see patterns.

Pattern recognition is acconplished through two sub-

processes: bottomup and top-down processing. |n bottomup
processing, pattern recognition begins with the arrival of
stimulus. In contrast, top-down processing enphasizes the role
of context and expectations in identifying a pattern. 1In this

case, our know edge about how the world is organized helps us to
identify patterns.

If in Figure 1, you see a "c" on the left and a "d" on the
right, you have just engaged in pattern recognition and nost

i kely you have used bottom up processing. However, the task is
not as clear in Figure 2. This is an exanple of where by using
t op- down processing, that is, by placing well-founded
expectations on the mddle letter, you can qui ckly deci pher the
sent ence.

As respondents begin to fill out a questionnaire, they apply
both bottom up and top-down processing, only no doubt the top-
down processing at this point cones from other nore common
experiences, such as reading or |ooking at objects. Mbst
respondents are not experienced at filling out questionnaires,
and it seens quite clear that we should keep this in mnd when we
desi gn questionnaires.

One woul d expect, however, that the act of filling out the
guestionnaire would influence the top-down processing so that as
respondents nove along, they will begin to associate particul ar
visual information with particular requests. This argues for a
consi stent application of visual information.

The worl d extends 360 degrees around us. However, our field
of vision spans about 210 degrees, and is sharp only within 2
degrees (Kahneman, 1973). Wen people are presented with
si mul t aneous tasks, like the need to perceive a 210-degree field,
they nust focus their attention on one task at a tinme. In
stationary visual perception, this corresponds to choosing a
place to ook first, then noving to a second place, and so on.
Thi s approach requires a detailed analysis of a field, which we
carry out so effortlessly and automatically that we are not even
aware of being engaged in this step-w se process. |n contrast,
preattentive processing involves the automatic registration of
features at a global or holistic |level (Neisser, 1967). It




occurs when individuals survey an entire visual field,
i nst ant aneously recogni zing the features enough to grossly nake
sense of the scene.

Both preattentive processing and attention are necessary for
vi sual perception and both suggest that we nust pay attention to
how vi sual information is presented at both the macro and mcro
| evel on a questionnaire. Respondents should be able to gl ance
at a questionnaire and as a result of preattentive processing be
able to quickly understand where to start, and generally where
they are expected to go. And then the path should continue to be
unanbi guous as respondents begin to attend to the details of the
guestionnaire.

Brandt (1945) discovered that humans have preferred
positions in eye novenents (see Figure 3). He constructed a card
Wi th squares that were symetrically |ocated about a | ocus. The
results of his study reveal that if a field is divided into four
guadrants of equal visual interest, subjects’' eyes will naturally
fall in the upper left-hand quadrant, closer to the center of the
page than the extrene | eft-hand corner. The |east preferred
space was the |ower right-hand quadrant. Brandt al so di scovered
t hat successive novenent of the eyes followng the initial
fixation is toward the |eft and upward. He suggests that the
| eft side preference is nost likely due to our habits of reading
a printed page fromleft to right and to the fact that nobst
people are left-brain dom nant. As questionnaire designers, we
are in a position to take advantage of these tendencies.

Most of what we | ook at, however, is not of equal visual
interest. In this case, we know that people will focus on areas
whi ch are physically informative, |ike high contrast areas, or on
areas of ecol ogical significance (Kahneman, 1973). Figure 4, for
i nstance, depicts the typical eye novenent trail of someone
| ooking at a face in which the eyes and the nouth have attracted
a great deal of attention

How we | ook at pictures is inportant, but it is not all we
need to know to design questionnaires. Since we predom nately
use linear interrupted text to communi cate, we also need to
understand how we read. Lima (1993) and Rayner (1993) note that
contrary to what we m ght think, we do not read text snoothly.
Rat her, our eyes fixate about every eight to nine letter spaces,
corresponding to the 2-degree visual angle nentioned earlier.
This is known as the foveal region. GCenerally, our eyes are
fi xated about 90 percent of the tinme. The remainder of the tineg,
our eyes nove very rapidly between fixations in what are known as
saccades.
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There is evidence to suggest that the region to the right of
the region on which our eyes are fixated, the parafoveal region,
pl ays an inportant role in our ability to recognize words during
reading. Previewing the initial letters of the next word hel ps
us to recogni ze that word nore quickly (Lim, 1993). W wl|
explain this in greater detail later, but suffice it to say for
now that in effect we deprive readers of the information to the
right of a fixated word when conceptual ly connected information
is presented at separate |ocations on a questionnaire.

The eyes and their novenents are the nechani sm by which we
take in our surroundings. Wat the eyes take in, however, are
visual elenents. Visual elenents are first described in ternms of
bri ghtness and color, then shape, and finally [ocation. Wen
information fromall three | evels are encoded, perceptual
representation occurs (d ass and Hol yoak, 1986). Figure 5, for
i nstance, depicts a relatively sinple line drawing that is based
primarily upon the visual elenent of shape. The buil ding bl ocks
in Figure 6 have different contrasts. The problemw th these
bui l di ng blocks is that they are inpeding our ability to make out
this picture clearly. Their perineters are contributing too many
lines or visual detail.

Bringing together the visual elenents |eads to an inportant
vi sual outcone--that is, we are able to distinguish between
figure and ground. The recognition of a figure against a
background depends on contrast, especially contrast between
bri ghtness (or color) and shapes (see Figure 7).

According to Gestalt psychol ogi sts, a nunber of perceptual
princi pl es guide our understanding and interpretation of figures
(Wal | schl aeger and Busi c- Snyder, 1992; Castner and Eastman, 1984;
Zusne, 1970). The Law of Pragnanz states that figures with
sinplicity, regularity, and symmetry, such as squares, wll be
nmore easily perceived and renenbered than irregularly shaped
polygons. This lawis depicted in Figure 8. The Law of
Proximty states that when simlar figures are |l ocated in close
proximty to each other, we tend to see them as belonging to the
sane group. Do the dashes in Figure 9 appear to be horizontal or
vertical lines? Wat if you turn the figure sideways? Figure 10
is a good exanple of the grouping |aws in operation. The first
exanpl e depicts two Iines of different shapes. That is because
according to the Law of Simlarity, we tend to see simlar shapes
as belonging together. Finally, if you see a white triangle in
Figure 11, you are acting according to the Law of C osure.

These | aws provide further evidence for paying close
attention to how we display infornmation on a page, for
respondents will extract neaning fromhow the information is



shaped, shaded, and grouped. The real challenge for us in al
this is to learn how to visually comruni cate our intentions.

1.3 Motivation

Nei sser (1967) points out that although cognitive psychol ogy
is concerned with all human activity rather than sone fraction of
it, the concernis froma particular point of view He asserts
that other viewpoints are equally legitimte and necessary, such
as dynam c psychol ogy: "Instead of asking how a nan's actions
and experiences result fromwhat he saw, renenbered, or believed,
t he dynam c psychol ogi st asks how they follow fromthe subject's
goal s, needs, or instincts..."

The notivational aspect of responding to questionnaires
concerns whet her respondents desire to read the questions and to
formul ate and express appropriate answers. |In a |larger sense,
nmoti vati onal considerations influence whether respondents even
begin the process of filling out the questionnaire, and whether
it gets returned to the researcher. Consequently, we need to
under st and what notivates respondents to answer surveys, and how
guestionnaires can be designed to positively influence this
process.

DIl man (1978) has argued from a social exchange perspective
(al so see CGoyder, 1988) that people are nore likely to conplete a
mai | questionnaire if they expect that the costs to them of
conpleting it are less than the expected rewards to thensel ves or
groups with which they identify. This perspective leads to
recommendations to reduce perceived costs by making the
questionnaire appear quick and easy to conplete and to avoid
information that may enbarrass the questionnaire recipient (e.g.,
a question that is hard to understand) or subordinate themto the
survey sponsor. Anong the recommendations for increasing rewards
are including explanations of the study's usefulness to the
respondent or groups with which the respondent is likely to
identify, including questions that are likely to be salient or of
interest to the recipient, and laying out the questionnaire in a
format that is easy and encourages the respondent to get a sense
of progress frombeing able to proceed quickly through its pages.
Vi sual aspects of questionnaire construction are accorded
substantial significance under this perspective for inproving
response to mail surveys.

Cialdini (1988) has argued nore generally that people decide
whet her to performa requested task on the basis of the inherent



attractiveness of that task and ot her social or psychol ogi cal
i nfluences, including

° reciprocation (the tendency to favor requests from
t hose who have previously given sonmething to you),

° commi t ment _and consi stency (the tendency to behave in a
simlar way in situations that resenble one another),

° social proof (the tendency to behave in ways simlar to
those |ike us),

° liking (the tendency to conply with requests from
attractive others),

o authority (the tendency to conply with requests given
by those in positions of power), and

° scarcity (the tendency for rare opportunities to be
nmore highly val ued).

Groves and others (1992) provide exanples of how each of
these can be utilized to encourage survey participation.
Al t hough nost of the exanples refer to interviewer behavior or
the inpl enmentati on process, sone can be applied to questionnaire
design. For exanple, the fact that people tend to conply with
requests fromattractive others suggests that respondents nay be
nore likely to answer an attractive questionnaire than an
unattractive one.

Finally, the literature on opinion change (Petty and
Capi oppo, 1986) suggests that when a topic is of high personal
rel evance, subjects will change their opinion based on an in-
depth review of a nessage. However, when the topic is not
inportant to the subject, they will rely on a heuristic review,
such as the credibility of the source. This literature suggests
that if a questionnaire is not really inportant to a respondent,
then we probably are not going to persuade themto conplete it by
presenting themw th an in-depth, highly |ogical, persuasive
di scussi on of why they should conplete it. Instead, we should
rely on other neans.

2. PRINCIPLES FOR DESIGNING SELF-ADMINISTERED QUESTIONNAIRES

Utilizing concepts fromthe preceding section having to do
with cognition and visual perception as well as notivation, it is
our ultimte goal to develop a series of theoretically based
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principles that can be enpirically tested, as part of the effort
to devel op an overall theory of good questionnaire design. In
this section, we provide exanples of such principles and
illustrate their application to selected self-adm nistered
guestionnaires, the task to which we now turn.

To acconplish this goal, it is useful to introduce a
heuri stic device which we have found beneficial for guiding our
design efforts, that is, the distinction between navigational
gui des and information organi zation. |n essence, decisions about
navi gati onal guides are ainmed at notivating and guidi ng the
respondent through a questionnaire in a particular way in the
absence of an interviewer who woul d otherw se performthat task
Deci si ons about information organi zati on concern what a
respondent woul d hear if he/she were being interviewed.

2.1 Designing Navigational Guides

To sone degree, navigational features of self-adm nistered
gquestionnaires have been di scussed previously. For instance, in
1978, Dillman provided practical advice on howto construct a
guestionnaire so as to guide respondents through it. Mre
recently, DeMaio and Bates (1992) carried out an experi nent
during the 1990 U. S. Census, known as the Alternative
Questionnaire Experinment, which was | argely about how to
structure a questionnaire to get respondents through it.

The visual perception literature provides conceptual
under pi nni ngs for such design efforts. It suggests that
respondents should be able to glance at a questionnaire and as a
result of preattentive processing be able to quickly understand
where to start, and generally where they are expected to go.

Addi tionally, the path should continue to be unanbi guous as
respondents begin to attend to the details of the questionnaire.
The follow ng principles are neant to acconplish these goals.

Principle 1: Use the visual elements of brightness, color,
shape, and location In a consistent manner to
define the desired navigational path for
respondents to follow when answering the
questionnaire.

The questionnaire in Figure 12, utilized for a 1992 pretest
of the National Survey of College Gaduates (Shettle et al.
1993) successfully manipul ates the visual presentation of
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informati on. Because they have different brightnesses and
shapes, the questions, answer categories, and other information
on the page unanbi guously appear as figures in the foreground,
whereas the form ess shaded area printed in light blue (10
percent of fixed color) appears to extend behind the figures as

backgr ound.

An inportant attribute of this questionnaire is that the
gquestion nunbers are prom nently displayed. They stand out
because they are |l ocated on the |left-hand side of the reading
colums, a highly visible area, and because they are set apart
somewhat fromthe questions.

Anot her inportant attribute is that the beginning of the
questionnaire is clearly marked "AL." This questionnaire does
not place information before the "Al" that is likely to confuse
respondents about where to begin.

Al'so, this questionnaire format uses contrast to its
advantage. To begin with, both the question nunbers and the
gquestions are in bold type to help them stand out and define the
navi gational path for respondents to follow. And then there is
the really effective contrast between the shaded background and
the other information on the page, especially the white answer
spaces.

Not only that, but the white answer boxes are equally sized
si npl e shapes that are vertically aligned, all of which is in
keeping with the Gestalt grouping laws (the Laws of Simlarity
and Proximty). As a result, the elenents of shape, Dbrightness,
and location are giving rise to a well-defined regular pattern on
the questionnaire that is imediately evident at the pre-
attentive level and that can be used to gui de respondents through
the format the attentive |evel

Based on both the Gestalt G ouping Laws and the graphic
| anguage literature, one can nake an argunent for listing closed-
ended answer categories vertically and scaling categories
horizontally. As denonstrated in Figure 12, grouping cl osed-
ended categories vertically--a formof typographical cuing--
shoul d gi ve respondents the correct inpression that the
categories are distinct entities, whereas grouping them
horizontally may give the false inpression that they are
conti nuous, nuch the sane way a sentence is a continuous thought
that runs across the page horizontally. By the sane token,
groupi ng scaling answer categories vertically may give
respondents the wong inpression that the categories are
unassoci ated, when in fact they are continuous.




12

Recent evi dence supporting this possible underlying
construct cones from an experinment by Gaskell et. al (1994).
They denonstrate that the choice of response alternatives can
i nfl uence responses to questions about the frequency of vaguely
defined target events. |In addition, they showed that the size of
t he observed shifts depended upon the presence of primng
guestions and the orientation of the response scales. They
concluded that either a horizontal orientation of the response
scale or primng questions (or both) may increase the effect of
the response alternatives. They speculate that the horizontal
presentation of the scale may neke the question nore distinctive.
Per haps, as suggested above, the horizontal orientation of the
scale provides different, and in fact nore accurate, information
to the respondent--that the response options actually lie along a
cont i nuum

CGenerally, questionnaires are printed in one color, that is,
bl ack print on white paper. The questionnaire presented in
Figure 12 has two colors: black print on a light blue field
printed on white paper. A nunber of researchers have specul ated
that certain colored paper (green, yellow, pink) would appeal to
respondents nore than others. For the nost part, this has not
proven true (Phipps et al., 1991; Crittenden et al., 1985). One
exception is a netanal ysis by Fox et al. (1988) in which green
rat her than white questionnaires were found to have significantly
i ncreased mail response rates. Until nore evidence is
forthcom ng, however, we tentatively think that visual elenents
(such as a uniformy col ored background) which do not serve to
gui de respondents through the formw Il have little effect on
respondents.

Anot her good feature of the Survey of Coll ege G aduates
guestionnaire is that the key- and sourcecodes needed for
processing are a deeper shade (100 % of the bl ue background
color. Theoretically, the subtle contrast between the codes and
t he background should help to nake these codes less visible to
the respondent, while still being easily read by processing
personnel. |In addition, because the source codes are off to the
far left of the page, outside the foveal and parafoveal view of
the respondent, they are even nore likely to be ignored.

However, this may not be the ideal spot for the sourcecodes.
According to the eye-novenent literature, information i s nost
likely to be ignored if it is placed in the |ower right-hand
corner of the viewi ng space. |In the case of Al, this would be to
the far right of the "No" response and just left of the dividing
line in the mddle of the page.

Anot her m nor visual inperfection in this questionnaire is
the use of dotted |lines beneath the wite-in answer spaces.
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Since the Law of C osure states that respondents will only
connect these |lines anyway, why not just make themsolid fromthe
start? However, one reason they can be nade solid w thout
visually cluttering this questionnaire is because this
gquestionnaire uses lines sparingly. Recall, too nuch detai

i npedes our ability to interpret visual data. Lines are mainly
used to delineate the colored areas fromthe white areas; they
are NOT used to delineate one question from another, which | eads
to unnecessary visual clutter. Owher than the Iine running down
the mddle, the space is open with a strong and consi st ent
separation between figure (what we want respondents to see) and
background (what we do not want themto see).

The questionnaire in Figure 13, utilized in the 1993 U. S.
Census of Agriculture, violates many of the same principles that
Figure 12 exenplifies. It conflictingly invites a respondent's
eye to different areas of the questionnaire for different
reasons. Rather than working in unison to achieve a desired
outcone, information is conpeting for the respondent's eye. At
the very least, there appear to be three different conpeting
ar eas:

o The upper-left hand quadrant, which according to the
eye-novenent literature, is the eye's preferred
position for | ooking at information when all of the
information on the page is of equal interest.

° The high contrast areas, which according to the eye-
movenent literature attracts our attention. The
bol dest information on this questionnaire is: the
"Census Use Only" boxes, which are of the | east
rel evance to respondents, the reverse contrast "Section
1" headi ng, and the answer box on the right-hand side
of the page associated wi th nunber 4.

° A third conmpeting area is the question 1 beneath the
Section 1 heading. Cognitive research with both the
Servi ce Based Enuneration Questionnaire (Cerber and
Vel |l ens, 1994) and the Public School Questionnaire
(Jenkins et al., 1992) denonstrates that the first
guestion often attracts respondents' eyes.

| f respondents decide to begin with question 1, they are
likely to mss many inportant instructions, including those in
t he upper |eft-hand quadrant about estimates and tinme extensions,
the confidentiality statement in the upper right-hand corner, the
instruction to "report |and owned, rented, or used by you, your
spouse, or by the partnership, corporation, or organization for
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whi ch you are reporting,” and the instruction about what to do if
the acres the respondent operated changed during the year.

We need to avoid giving respondents the erroneous i npression
that information is not inportant. The best way to do this is to
make certain that all of the visual cues are "saying" the sane
thing, like "Start here" or "Read this." Oherw se respondents
are reasonably confused about which nessages to follow and in
what order they should follow them

We know from psychol ogi cal experinments with subjects in
whi ch brain activity is nonitored through the use of PET scans
that confusion results in greater brain activity, presumably
because subjects need to engage in greater cognitive processing
to solve a problem This suggests that we should not only be
interested in outconmes. It is in our best interests to becone
sensitive to and concerned with mnim zing processing tinmes as
wel | .

Principle 2: When established format conventions are changed in
the midst of a questionnaire use prominent visual
guides to redirect respondents.

| deal Iy, the visual elenents should be used consistently, as
enphasi zed in Principle 1, but occasionally, it may be necessary
to violate this principle. In those cases, special care needs to
be taken to redirect respondents' attention. For exanple, the
guestionnaire shown in Figure 14 froma 1994 survey of new
Washi ngton residents (Dillman et al., 1995) uses a comon
guestion format. This format involves promnently identifying
guestions with "Q x" designations, witing the questions in dark
ink, and then listing categories below the questions, vertically.
This format, however, would consunme a great anmount of space if
used for questions that repeat thenselves for each of many itens,
as in question 8. In addition, this page has the added
conplexity of including certain questions (3,4, and 7) that do
not apply to sone respondents.

In general, top-down processing |ends efficiency to our
ability to interpret visual stimuli. 1t enables us to nore
qui ckly perceive our visual world with less effort by placing
what are usually well-founded expectations upon it from past
experiences. However, a break-down in this system may occur when
the visual world deviates fromour expectations, and a change is
made in the way each visual elenent is used.
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Figure 14 illustrates this problem 1In questions 1 through
7 respondents are supposed to answer to the left of the answer
categories (stubs) usually, by circling a nunber. 1|In question 8,

a change was nmade to circling a word (rather than a nunber)

pl aced to the right of stubs that are listed simlar to answer
choices in previous questions, for exanple, "A For ne to accept
a new job". Wen used in a pilot study, this questionnaire
resulted in several people either circling the letters (or
starting to answer and then erasing) to the left of the stubs,
rather than making the desired switch to circling actual answers
on the right.

One way to correct this problemis to place nunbers to the
| eft of the stubs and ask respondents to "circle the answers
whi ch apply."” Although this solution mght seemsinple, there is
evi dence that doing so encourages a primacy effect, that is,
bi ases towards the selection of answers fromearly in the
listing. Asking respondents to respond either "yes" or "
each stub may avoid this bias.

no" to

Fi gure 15 denonstrates another solution. In this revision of
guestion 8, attention is directed anay fromthe | eft-hand side of
t he answer categories by renmoving the letters (which a few
respondents treated |i ke nunbers) and placing an area of dense
information on the right to attract the respondent's attention.
That is done by the dark "hat" over the answer choices and by
shadi ng behind the answer choices. This page was further revised
by using lines to visually demarcate "screened" questions from
those to be answered by everyone, and aligning the demarcated
spaces vertically.

2.2 Achieving Good Information Organization

Many aut hors have witten extensively about principles for
achieving desirable information organization in survey questions,
many of which apply equally to both self-adm nistered and
i nterview surveys (Sudman and Bradburn, 1982; D |l man, 1978;
Wight and Barnard, 1975). Exanples of such principles are: Ask
guestions in the affirmative using short sentences, avoid the
use of doubl e negatives, and be sure that all answer choices are
mut ual Iy excl usive. However, space constraints in
sel f-adm ni stered questionnaires may result in additional
i nformati on organi zation problens. It is these types of concerns
that are enphasized in the principles which foll ow

Principle 3: Place directions where they are to be used and
where they can be seen.
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Consi der the following information which is representative
of that which sonetines appears on a separate page at the
begi nni ng of a questionnaire.

To get conparable data, we will be asking you to refer to
the week of April 15, 1993, when answering nost questions.

Unl ess otherw se directed, mark one box for each question.

When answering questions that require marking a box, please
use an 'Xx.'

To answer questions which require an occupati onal code see
pages 12 and 13 of the questionnaire.

When finished please return this questionnaire to the
address shown above.

Such information is often provided at the start of
guestionnaires in an well-intentioned effort to avoid repetition
and "sinplify" the questionnaire, but the result is exactly the
opposite. The information is given at a point where none of it
can as yet be used, and on many different topics. Cognitive
research with the Public School Questionnaire shows that in
general respondents either never read the beginning information
or they read it and forgot it by the tinme they needed it (Jenkins
et al., 1992). Menory studies have shown that information tends
to be renenbered in "chunks."” Each itemof information is |ikely
to be renenbered best, and subsequently used, if it appears as
part of the question where it applies. For exanple, the
reference date m ght be introduced in this way at the first
gquestion where it is to be used.

"Were you working for pay (or profit) during the week of
April 15, 1993?"

Then the date can be repeated at points where it i s needed.
Simlarly each of the other directions can be inparted at the
poi nt where they are first used.

Principle 4: Present information in a manner that does not
require respondents to connect information from
separate locations In order to comprehend it.

The 1992 U. S. Census of Agriculture included this question,
followed by a listing of 12 crops:

"Were any of the foll ow ng CROPS harvested from"TH S PLACE"
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in 19927

As shown in Figure 16, the colum headings to the right
specify "acres harvested," "quantity harvested," and "acres
irrigated.” One problemwth this format is that the question

stem does not correspond with what respondents are being asked to
provide. The question requires a "yes" or "no" response, whereas
t he answer categories suggest that respondents are really being
asked to report nunmerical data. Only by making the effort to
percei ve and then integrate each separate part can the neani ng of
t he question be deci phered.

Based on what we know about reading and nenory, presenting
concept ual | y- connect ed- but - physi cal | y-di sconnected i nformation
shoul d be problematic for the follow ng reasons. First, it
should require a greater effort on the part of respondents to
perceive the information that is out of both the respondent's
foveal and parafoveal view. Confirmation of this cones from
cognitive research with both the Public School Questionnaire and
t he Census of Construction Industries questionnaire in which
respondents were likely to overlook information that was not
presented in a natural reading format. Mre inportantly, this
was |likely to lead to the misreporting of information (Jenkins et
al ., 1992; DeMio and Jenkins, 1991).

Second, a separate presentation of conceptually rel ated
information should lead to an increase in processing tines
because respondents will not have had the advantage of having
previewed the information in the parafoveal view

Finally, a separate presentation will require respondents to
store the separate pieces of information in short-term nenory
| ong enough to integrate them Theoretically, one would expect
this to burden short-termnenory nore than if the pieces are
al ready consolidated. Therefore, one way to sinplify the
respondent's task is to ask a conprehensi ve question, which both
visually and logically consolidates the information for the
respondent. For instance, the agricultural question would
becone:

"For each of the follow ng crops, how many acres and bushel s
(or other neasures of yield) were harvested from"TH S
PLACE" in 1992? 1In addition, please indicate how many of
the acres for each crop were irrigated.

Principle 5: Ask people to answer only one question at a time.
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The above question, however, also illustrates the probl em of
asking nore than one question at a tinme, which so often appear on
mai | questionnaires in an attenpt to save space. Because acres
and yield are likely to be closely interconnected in the
respondent's mnd, and acres irrigated connects to total acres,
the respondent may be able to provide the desired information,
but not w thout effort. Such a question m ght be restructured
into a tenporal sequence, as follows:

For each of the follow ng crops, please wite down how many
acres of each was harvested from"TH S PLACE" in 1992.

Next, indicate the quantity of each crop that was harvested.

Finally, please wite down how many of the acres, if any,
were irrigated.

An even nore conplicated multiple-part question taken from
anot her questionnaire where it was used to save space is the
fol | ow ng:

"How many of your enployees work full-time with health

i nsurance benefits, how many are full-tinme without health
i nsurance benefits, and what is the average length of tine
each type of enpl oyee has worked for this firnP"

The respondent is being asked to think of four questions at
once. This question can be divided into its constituent parts
sonmewhat nore easily than the previous one:

1. How many of your full-tinme enpl oyees receive health
i nsurance benefits and how many do not?

2. O those who receive health insurance, what is the
average length of tine they have worked for this firnf

3. O those who do not receive health insurance, what is
the average length of time they have worked for this
firnf

2.3 A Combined Application of Information Organization and
Navigational Guide Principles

Principles of the nature discussed here have been
experinentally tested on survey questionnaires to sone degree.
Insight into the results that m ght be achieved from adhering to
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t hese principles can be inferred fromsone experinents conducted
by the U S. Bureau of the Census.

The Decenni al Census Questionnaire shown in Figure 17 was
changed fromthe matrix format shown there to one in which
respondents were given an individual space in which to respond,
as shown in Figure 18. The matrix questionnaire clearly violates
our nodel of organizing information and navi gating respondents
through a formproperly. |In order to conprehend the questions
and answers, respondents need to connect row stubs, colum
headi ngs, and their intersecting information, all of which are
| ocated at separate places on the questionnaire.

Furthernore, it is left up to respondents to determne in
what order to answer questions, a situation which does not
usual ly occur in interviews. Respondents can answer all of the
guestions about one person at a tine, in which case they wll
need to work down the colums. O they can answer the sane
question for each person, in which case, they will need to work
across the rows. 1In any event, they are given a choice, but
provided little guidance for making the choice.

Not only that, but the black squares, which were placed on
t he questionnaire as optical scanning guides, but are not
i nportant to respondents, are the nost dom nant feature. Then to
make matters worse, color (contrast) is not used effectively. As
can be seen in Figure 17, the white answer spaces are not easily
di stingui shed fromthe white background. In this case,
respondents nust rely on only two visual clues, the shape and
| ocation of the answer circles, to identify the answer spaces.
In the Survey of Coll ege G aduates, respondents were given three
el enent s--shape, location, and contrast--to guide them Recall,
the recognition of a figure against a background, depends on
contrast, especially contrast between brightness (or color) and
shapes. Recall as well that too nmuch visual detail inpedes our
ability to interpret visual data. Unfortunately, many lines are
used to formthe rows and colums of the matrix questionnaire
shown in Figure 17.

Wth the individual space format, shown in Figure 18,
respondents no | onger need to connect information from separate
| ocations on the questionnaire. Now they need only be concerned
w th answering one question about one person at a time, and they
need not deviate from noving down the page or to the top of the
next colum in search of the next question and response
categories. In other words, this format effectively uses the
visual elenment of |ocation to guide the respondent through the
form
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This format al so uses contrast nore effectively. To begin
with, the words "Person 1, Person 2," etc. are the dom nant
information points. Also, the white answer spaces are easily
di stingui shable fromthe blue background and the bl ue person
spaces are easily distinguished fromone another. Finally, the
i ndi vi dual space format is a nuch nore open format than the
matrix format.

The individual space revisions required extending the
guestionnaire fromthe one page (10-1/2" x 28") matrix used in
the 1990 Decenni al census to an ei ght-page booklet of 8-1/2" x
11" pages. Wien tested experinentally, the booklet format
achi eved a conpletion rate of 66.8 percent versus only 63.4 for
the matrix form a statistically significant inprovenent of 3.4
percent (Dillman et al., 1993).

These indivi dual -space procedures were also used to revise a
much | onger Census form which in the matrix format consisted of
20 pages. In the revised 28-page format, a response inprovenent
of 4.1 percentage points from51.8 percent to 55.9 percent was
achieved (Dllman et al., 1994).

The latter experinent also included a treatnent that
provi ded i nproved navi gati onal guides, but stayed within the
matrix format of the 1990 form Shown in Figure 19, this
redesi gn made better use of the visual elenent of contrast than
the original matrix. This matrix utilized |ight blue back
ground fields, and provided white answer spaces. Also, a 100-
percent blue color with reverse printing was used to identify the
person columms, nmaking this the nost dom nant navi gational guide
on the page. These limted changes, and retention of the matrix
format allowed staying within the original |ength of 20 pages.
This treatnent achi eved an internedi ate conpletion rate of 54.4
percent, 2.6 percentage points higher than the 1990 form an
anount that was in the direction of show ng inprovenent, but
wi thin sanpling error.

3. CONCLUSION

We view this paper as a beginning. Consider for a nonent
the | arge body of research targeting whether or not a "don't
know' category should be included as one of the response
categories on a questionnaire conpared to the dearth of
i nformati on avail abl e for deciding the huge nunber of deci sions
that face self-adm ni stered questionnaire designers, |ike should
we include an instruction here or not, and if we do, what should
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it look like? For the nost part, designers have had very little
besi des convention and "common sense" to gui de them because
issues relating to the non-verbal aspects of questionnaire design
have generally been negl ect ed.

We were convinced, however, that it was not only possible
but necessary to develop a set of scientifically derived
principles for guiding this process. To better define where
errors were occurring in this process and what we needed to do to
avoi d these errors, we reviewed the cognitive literature,
especially as it applies to visual perception, and the notivation
literature. Conbining the concepts we uncovered, such as pattern
recognition and the Gestalt G ouping Laws, with the existing
enpirical research on self-adm nistered questionnaires enabl ed us
to propose a working nodel along with principles for design.

The nodel that enmerged is conposed of two maj or decision
maki ng conponents: the first conponent is ainmed at encouragi ng
respondents to follow a prescribed path through the
guestionnaire, which we call designing navigational guides. The
second conponent refers to the choice of words for fornul ating
questions and answers and the prescribed sequence in which
respondents are expected to process them This we call achieving
good information organi zation. Finally, we presented initial
results froma test of a U S. Census questionnaire that seemto
support the nodel.

We need to continue to work towards devel oping a set of
scientifically derived and experinentally proven principles to
gui de the construction of self-adm nistered questionnaires. Mich
remains to be considered and tested. W hope other survey
met hodol ogi sts will expand upon this discussion, and will begin
to test these and other principles to determne their potenti al
i nfl uence on response rates, processing tinmes, and the accuracy
of self-adm ni stered responses.
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