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A recent paper (Redline, Dillman, Smiley, Carley-
Baxter, and Jackson, In Press) reports results from a test
of two methods of visual design for improving
compliance to skip instructions. One procedure, the
detection method, relied on the provision of visual cuesto
respondentsthat weredesigned to helpthem detect if they
had made a skip error. A second procedure, the
prevention method, provided visual clues aimed at
preventing navigational errors before they happened.
When compared to a traditional (control) method of
providing skip instructions, both of these methods
significantly reduced errors of commission (thetendency
not to skip when directed to do so). Specificaly, the
prevention method achieved an overall error rate of 9%
and the detection method had an overal error rate of
7.6% compared to a 20.7% overal error rate for the
control group. However, when compared to the control
method, these two methods did not reduce omission
errors (the tendency to skip over questions that were
supposed to be answered). For omission errors, the con-
trol method had an error rate of only 1.6%, compared to
arate of 3.7% for the detection method and 3.3% for the
prevention method.

Substantial differences for skip pattern compliance
of both typeswere also reported for the 24 test questions.
The percent of respondents making errors of commission
ranged from O to 52%, and omission error rates ranged
from O to 34%. And, the higher the error rate for a
question on one form the higher it tended to be on
another. The zero order correlations for commission
errors were strongly positive, .66 for the prevention and
detection forms, .82 for the prevention and control form,
and .84 for the detection and control forms. The
correlations for omission errors were more varied, but
also positive, being .30 for the prevention and detection
forms, .37 for the control and detectionforms, and .90 for
the prevention and control forms. These positive correla-
tions raise the issue of whether the rates for skip-pattern
compliance for either or both types of errors could be
partly explained by the structural characteristics of the
individual questions.

Our purpose in this paper is to describe eight
distinguishing structural attributes of the test questions
and examine through regression analyses their potential
influence on respondent errors of commission and
omission.

Development of Two Strategies for Improving Skip-
Pattern Compliance

The theoretical background for development of the
prevention and detection methods is reported in two
companion papers (Redline, Dillman, Smiley, Carley-
Baxter, and Jackson, In Press; Redline and Dillman,
Forthcoming).

Treatment 1 — Control Method

This treatment uses a method of providing skip
instructionsin which the check boxes are on theleft, and
the response options are placed to their right. An arrow
and averbal skip instruction are provided to the right of
the response option with no change in size from the rest
of the text (10-point). However, the verbal skip instruc-
tion is changed slightly in shape and brightness from the
response options. Thisisthe skip instruction method that
will be used by the U.S. Census Bureau for the 2000
Census long form questionnaires, and illustrated by the
first box of each examplein Figure 1.

Treatment 2 — Prevention Method
In this method five techniques are combined to

increase the prominence of the skip directions. They

include:

1. Educating respondents about skip instructions
before the first question containing a skip
instruction;

2. Reminding them to pay attention to the skip
instructionsbeforeevery question that containsa
skip instruction;

3. Decreasing thedistance between the check boxes
and theverbal skip instruction by placing answer
boxesto theright of each response choice;

4. Printing the verbal skip instruction in a larger,
bolder font; and

5. Placing the black text of the verbal skip instruc-
tion against a high contrast white background.

*The authors wish to thank Dr. Rodney K. Baxter, Washington State University and Dr. Robert Fay, U.S. Bureau of the Census, for their

assistance with the regression analysis procedures used in this paper.



This procedure is shown in the third box of each
example of Figure 1.

Treatment 3— Detection Method
In this method, the check boxes remain in their

traditional location on the left-hand side of a column and

the verbal skip instructions remain in their traditional
location to theright of theresponse options. Sincethisis
not an ideal location for the skip instruction (Redlineand

Dillman, Forthcoming), the verbal skip instruction was

made even bolder and larger to attract respondents

attention to this location. The three elements of this
detection method, illustrated in the second example of
each question in Figure 1, are as follows:

1. Printing the verbal skip instruction in a very
large, bold font;

2. A left-hand arrow that connectsthe check boxes
of respondents who are not supposed to skip the
next item; and

3. Aninstruction at the beginning of the next item
that explainswho should answer that item.

Procedures

To evaluate the three skip instruction formats, afour
page 50-item questionnaire titled “Life Styles and
Choices’ was developed. Twenty-four of the questions
contained skip instructions. Three questionnaires were
included in the test, each containing one of the treatment
skip instructions. The test questionnaires were adminis-
tered to 34 classes of undergraduate students at
Washington State University in October and November
of 1998. In total, 1,266 students filled out the test and
debriefing questionnaires. 422 students filled out the
control form, 421 studentsfilled out the prevention form,
and 423 studentsfilled out the detection form.

Effects of Type of Question

Different typesof questionsplacedifferent cognitive
demands on individuals, e.g., having fewer or more
answer choices which must be compared in selecting an
answer, the number of words that must be mentally
processed, and the presence of different skip directions
for different response categories. Eight attributes that
differentiate questions from one another are identified
here, each of which is hypothesized as increasing the
likelihood that skip and/or continuation directionswill not
be followed correctly. Generally, these variables reflect
the proposition that greater cognitive complexity
increases competition for the respondent’s attention,
making it less likely that skip instructions will be seen,
comprehended, and the direction they provide followed.

Characteristics Hypothesized to Affect Error Rates
L ocation at the bottom-of-the-page Questionsat the

the bottom-of-the-page (particularly those that occur
before turning a page) interrupt the cognitive processing
the respondent is engaged in while filling out the
questionnaire and subsequently their attention may
wander, thereby causing them not to comply with askip
instruction. Respondentsarealsolikely to have aschema
(a “collection of knowledge from past experience”
(Eysneck, 1993:37)) about how to answer surveysand are
used to answering every question which instinctively
leads to answering questions at the top of the next
column, regardless of whether they've been previously
instructed to skip that question. This variable was
dummy coded for the regression analysis, O if the
question is not at the bottom-of-the-page and 1 if the
guestion is at the bottom-of-the-page. Seven items have
this characteristic.

First categories continue/L ast categoriesskip Ques-
tionsinwhich the first answer category(ies) direct(s) the
respondent to continue to the next listed question and the
|ast category(ies) direct(s) peopleto skip have an unusual
navigational aspect. The respondent who chooses one of
the first answers must visualy pass over additional
categoriescontaining skipinstructions. It seemsplausible
that somerespondentsmay be attracted to theselast visual
aspects of the question they have just answered and
mistakenly conclude that these skip instructions, located
beside an answer choice they did not choose, aso apply
to them. An example of this situation is provided for
each treatment in Figure 1, Item A. This variable was
dummy coded for the regression analysis, 0 if the ques-
tion does not have afirst category continues/last category
skipsand 1if it does have afirst category continues/last
category skips. Ten items have this characteristic.

Every answer skips Questions that require every
answer to skipto adifferent question present anincreased
amount of information to respondents and are quite
complex (Item B, Figure 1). Respondents may not be
able to process all of thisinformation or may simply see
the wrong instruction (that is, one that is not associated
with the answer category they chose, but rather one
associated with an answer category above or below their
answer choice). Conversely, the attention of their short-
termmemory may have been directed el sewhere (Neisser,
1967) thereby contributing to an error in following the
skip instruction. Thisvariable was dummy coded for the
regression analysis, 0 if al the answer categories do not
skip and 1 if they all do have a skip instruction. Four
items have this characteristic.

Write-in answers  Questions that require write-in
answersalso disrupt the normal cognitive processing that
a respondent goes through when answering a question,
and may conflict with arespondents’ schema about how
to answer survey questions (Item C, Figure 1).
Respondents are used to checking abox that corresponds




to their answer and then answering the next question.
However, with write-in answers respondents are asked to
write their answer in an answer box and then proceed.
After completing this task, respondents may not see the
skip instruction, or forget to look for such an instruction
because their pattern of answering questions by just
checking boxes has been interrupted. This variable was
dummy coded for the regression analysis, O if the
question is not awrite-in answer and 1 if it isawrite-in
answer. Two items have this characteristic.

Alternating skips Questions with aternating skip
instructions are quite complex. They require some
answer categoriesto skip while others do not—however,
they do so in a manner in which one category skips, the
next doesn't, and a third does. Alternating skips may
confuse the respondent because there is so much
information to process. Or respondents may fail to recall
the skip instruction because the attention of their short-
term memory has been directed elsewhere (Neisser,
1967). Thisvariablewasdummy coded for theregression
analysis, 0 if the question does not have alternating skip
instructions and 1 if it does. Four items have this
characteristic.

Distance between the answer box and skip
instruction Questions with more distance between the
answer box and the skip instructions may have higher
error rates because people can only sharply see about 8-
10 characters at onetime (Kahneman, 1973). Therefore,
as respondents are checking the answer box, the skip
instruction may too far away to be in their direct visua
field. If they can’t see the skip instruction, then they
can't comply with it. We used the median distance
between the answer box and skip instruction (range 0 to
2.62) to divide answers into low distance (O - .5 inches)
or high distance (.51 inches or more) categories.

Number of answer categories Questions with a
higher number of answer categories may cause the re-
spondent some confusion due to the sheer number of
choices. Thisconfusion may be a part of the limitations
of short-term or working memory (Miller, 1956). Ques-
tions with a higher number of response categories may
place more demands on the storing of that informationin
short-term memory (Eysenck, 1993) thereby contributing
to higher error rates. However, higher error rates on
questions with a high number of answer categories may
also be caused in part by respondents confusion about
where they are supposed to go and/or looking at the
wrong skip instruction. We used the median number of
answer categories (range 2 to 11) to divide answersinto
low (O upto 3) and high (4 or more).

Number of words Questions with a higher number
of wordsin thetext of the question may have higher error
rates because of the limitations of short-term memory
(Eysneck, 1993). We used the median number of words

(range 5 to 62) in the question text to divide the answers
into low (up to 19 words) or high (20 words or more)
categories.

Operationalization of Dependent Variable

Any respondent who provided no answer to the
guestion (or who provided more than one answer to the
question) was removed from the sample. For those re-
maining in the sample, the answer to the study question
was used to classify each respondent as supposed to skip
or as not supposed to skip. For those who were supposed
to skip, the presence or absence of response to the
guestionsto be skipped was used to determine whether or
not acommission error had been committed. The number
of those who made a commission error was used as the
numerator in the commission error percent calculation
and the number of those who were supposed to skip was
used as the denominator.

For omission error candidates, the presence or
absence of aresponseto the question following the study
guestion was used to determine whether or not an
omission error had been made. The number of thosewho
made an omission error was used as the numerator in the
omission error percent calculation and the number of
those who were not supposed to skip was used as the
denominator.

Results
Bivariate Analyses

We hypothesized that each question characteristics
will have higher commission and omission error rates
than questions that do not have these characteristics. As
shown in Figure 2, we found that for 6 of the 8 question
characteristics the commission error rates were in the
predicted direction. However, questions for which the
first response category(ies) directed the respondent to
skipwhilethelast category(ies) directed themto continue
and questions with ahigh number of wordsin them had
significantly lower commission errorsthan questionsthat
did not posses these characteristics, which is opposite to
what we hypothesized. When comparing omission error
rates, we found that questions at the bottom-of-the-page,
guestions that require a write-in answer, and questions
with a left-arrow above, al had higher omission error
rates than questions without those characteri stics—how-
ever, none of the differences were significant.



Figure 1.

Examples of selected control, detection, and prevention formats for selected types of questions.

A. First category(ies) direct(s) respondent to continue
whilelast category(ies) direct(s) respondentsto skip.

24  Haveyou ever purchased the sound track
of amovie?
Yes

[ ] No—~ ipto 26

24  Haveyou ever purchased the sound track
of amovie?

— [] Yes
l [] No—» Skipto 26

24  Attention: Check for a skip after you
answer ... Haveyou ever purchased the
sound track of a movie?

Yes[]
No [] Skip to 26

B. All respondents must skip over the next question.
This type of question makes omission errors
impossible.

35 About how often do you attend religious
ser[vlices?
Once aweek or more } g
Skip to 39
[] 2-3 times amonth 'P
[ ] once amonth } .
[] 4-9timesayear ST
L] Once ayear or less

[ Not at all } Skip to 38

35 Attention: Check for a skip after you
answer ... About how often do you attend
religious services?

Once aweek or more []

2-3timesamonth [] Skipto 36
Once amonth [ ] )

4-9timesayear [ ] ipto 37

Once ayear or less [] Skipto 38

Not at al [ ]

C. Write-inanswers: atypeof questionwhichinterrupts

normal answer procedure of checking boxes.

13 whoisyour favorite sports star?

- Skip
to 17

] Mark this box if you don’t have one.

13 (If basketball, wrestling, or sent herefrom
an earlier question) Whoisyour favorite
sportsstar?

—>» Skip
to17

f [ ] Mark this box if you don’'t have one.

35 (I oneof last two categories) About how
e S eaios

[[] 2-3 times amonth } Skipto 39
g Saeamnt | skiptos7

% Oneeayear or less  gip to 38

13 Attention: Check for a skip after you
answer ... Who isyour favorite sports
star?

Skipto 17

Mark this box if you

[]




Figure2. Error rates for questions with and without specified
characteristics.

Commission Omission
Qstn. Char. With  W/out Prob With W/out Prob
Bottom-of-page 151 110 .02 52 23 21
All skip 162 113 .01 00 29
Write-in 341 117 .00 50 27 .50

Alternating skips 140 123 49 12 33 .60
1% cat. cont/last skip 5.4 135 .04 58 24 .16
High distance 15.3 9.9 .00 17 38 .39
High#answercat. 17.6 105 .00 16 34 .52
High#wordsinques. 8.7 14.1 .01 23 32 .68

Regression Analysis

A regression analysiswas run that included all eight
guestion characteristicshypothesized to haveaninfluence
onthecommission error rate. Separate modelswere cal-
culated for each type of form (control, prevention,
detection) and the combination of all forms. For boththe
overall model and the individua form models only one
variable, write-in answer, was a significant predictor of
commission error rates. The overall model that included
all types of forms was significant with 35% of the vari-
ance in error rates being explained (Figure 3). For the
detection form model 67% of the variance was explained
aswas 62% for the prevention form. The over-al model
for the control form was not statistically significant.
Figure 3. Regression analysis of commission errors for all three

forms.
Unstandardized Standardized

Independent Regression Standard Regression
Variable Coefficient Error Coefficient
BottomFof-the-Page 369 313 Ot
All Answers Skip 5.90 4.31 0.16
Write-In Answer 25.16%** 4.82 0.56
Alternating Skips 1.25 4.19 0.04
# of Answer Categories 0.08 0.60 0.02
Last Category Skip 0.78 2.92 0.03
# of Wordsin Question -0.13 0.12 -0.12
Intercept 11.81
R-squared .35%**
Model df 7
Total df 70

63% of the variance being explained by these three vari-
ables. This model was re-run with the addition of eight
interaction terms (each question characteristic by detec-
tion form). In this model only write-in answer was sig-
nificant. The overall variance explained was 65%, about
the same as when no interaction terms were included.

Figure4. Regressionanalysisof commissionerrorsfor control and
detection forms only.

Unstandardized Standardized
Independent Regression Standard Regression
Variable Coefficient Error Coefficient
Bottom-of-the-Page 4.48 331 0.16
AT ANSWETS bKip 0.9U 344 U.Z2Z
Write-In Answer 26.19%** 4.99 0.56
Alternating Skips 2.25 4.33 0.06
# of Answer Categories -0.18 0.63 -0.04
Distance/answer box & skip 5.45* 2.63 0.24
Last Category Skips 0.99 3.19 0.04
# of Words in Question -0.07 0.16 -0.05
Detection -13.57*** 2.63 0.52
Intercept 12.85
R-squared B3x**

Modedf S
Total df 46
*p<.05, **p<.01, ***p<.001

The analysis for omission errors exhibited quite
different results. First, for the combined analysis of all
forms, the overall model was significant with 25% of the
variance being explained (Figure 5). Onevariableinthe
model, bottom-of -the-page location of the question, was
a significant predictor of error rates. The individual
analysis of the detection form resulted in 59% of the
variance being explained, which was also significant. In
this model, two of the individual variables were signifi-
cant, the bottom-of -the-page and last category skips. The
omission error individual analyses for the control and
prevention forms resulted in no variables being signifi-
cant and a similar lack of significance for each of the
overal models.

Figure5. Regression analysisof omission errorsfor all three

*p<.05, **p<.01, ***p<.001

Because of the powerful effects of the write-in
answer, each of the modelswas recal culated deleting the
write-in answer variable. This resulted in none of the
variables being significant for either the combined or
individual form models. Nor wasthe r-square for any of
these model s significant. We then conducted an analysis
inwhich datafor the control versusdetection formswere
combined because of their structural similarity (answer
boxesto the left). A new variable, the distance between
answer box and skip instructions, was added to this
analysis along with a form (control versus detection)
variable (Figure 4).

Three variables are significant in the control/detec-
tion form analysis, including write-in answer, distance
fromanswer box to skip instruction, and the control verus
detection form. The overal model is significant with

forms.
Unstandardized Standardized

Independent Regression Standard Regression
Variable Coefficient Error Coefficient
Bottom-of-the-Page 5.66** 1.73 0.42
Write-In Answer 4.29 244 0.22
Alternating Skips 0.11 2.14 0.01
# of Answer Categories -0.60 0.31 -0.28
Last Category Skips -2.23 1.49 -0.19
# of Wordsin Question 0.05 0.06 0.11
Intercept 4.07
R-squared Wisidd
Model df 6
Total df 61

*p<.05, **p<.01, ***p<.001

An additional analysis was run which included all
data from the control and detection forms. Limiting the
analysis to these two forms allowed us to include an
additional independent variable, distancebetween answer
box and skipinstruction. Inthismodel two variableswere
significant, bottom-of -the-page and distance between the



answer box and skip instruction. The overall variance
explained was 43%, which was statistically significant.
At thispoint, interaction termswere added for each of the
seven question characteristics. Inthismodel, three of the
original variables—bottom-of -the-page, distance between
answer box and skip instruction, and last category
skips—weresignificant (Figure6). Inaddition, theinter-
action between last category skips and the detection form
was significant. Addition of the interaction termsto the
model resulted in a substantial increase in the amount of
variance explained from 43% to 62% in the model.

Figure 6. Regression analysis of omission errors for control vs.
detection forms with interactions.

Unstandardized Standardized
Independent Regression  Standard Regression

Varighle ~ Coefficient  Frror  Coefficient

Bottom-of-the-Page 6.06** 2.01 0.59
Write-In Answer 1.45 2.80 0.10
Alternating Skips -082 240 -007
# of Answer Categories -0.15 0.35 -0.10
Distance/answer box & skip ~ -3.49** 129 -0.48
Last Category Skips -5.26** 1.79 -0.60
# of Wordsin Question -0.07 0.09 -0.15
Detection -2.67 3.22 -0.30
Bottom* Detection -1.83 2.79 -0.14
Write-In* Detection -2.91 3.94 -0.14
Alt Skip* Detection 154 343 0.10
# Ans Cat* Detection -0.27 0.52 -0.17
Distance* Detection 0.73 221 0.10
Last Cat Skips*Detection 7.45%* 251 0.70
Words* Detection 0.07 0.12 0.17
Intercept 8.42

R-squared .62**

Model df 15

Total df 40

*p<.05, **p<.01, ***p<.001

Finally, the control and prevention forms were
combined for analysis. For these forms, bottom-of-the-
page and last category skips were both significant aswas
the overal model in which 36% of the variance was
explained. Addition of the interaction terms resulted in
none of the variables or the overall model being signifi-
cant.

Discussion and Conclusion

Thedifferencein commission error ratesisprimarily
influenced across al forms by the occurrence of write-in
answers, Its significance is not surprising. When a
respondent comes to awrite-in answer, a quite different
response behavior than that to which they have become
accustomed isrequired. It also appearsfromtheanalysis
of combined results fromthe control and detection forms
that a greater distance between answer box and skip
instructions plays some role in the occurrence of
commission erors.

Something quite different appears to be happening
with regard to the influence of question characteristic on
the occurrence of omission errors. Location at the
bottom-of -the-page appears to be the primary influence

on whether omission errorsoccur. Thisisnot surprising,
inasmuch as a person must shift from the bottom of a
column or page to the next column and this appears to
make it easier to forget exactly where oneis supposed to
go. It wasalsofound that whether thelast of the category
choices required a skip influenced omission error rates
only on the detection form. This too is not surprising,
and suggestsapotential problemwiththeleft-hand arrow
used to guide respondents from their answer to the next
listed question, when that question doesn’t appear below
the arrow. We suspect that the respondent’ s having seen
that arrow as they perused the top categories was over-
ridden by seeing the skip instruction for the last answer
category.

These findings suggest that to lower commission
error ratesweneed tofocusonimprovinginstructionsfor
write-in answers. However, to improve omission error
rates we need to focus on how to better connect people
from the last question on a page to the first questions on
the next page where the visual connection is necessarily
broken. Another possible implication is that question-
naire designers should avoid placing questions at the
bottom-of-the-page that happen to contain skip instruc-
tions.
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