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Figure 10.  Different units of measurement within one question, from the 2007 Annual 
Survey of Manufactures (MA-10000) 

 
 

4.4 Decide whether or not to provide previously reported data to respondents 
after weighing the potential data quality benefits and risks and the potential 
disclosure and security risks. 
 
The experimental evidence on the usefulness and effectiveness of providing previously 
reported data is mixed.  On one hand, pre-printed data can increase data quality and 
reduce cognitive burden (Holmberg, 2002; Hoogendoorn, 2004; Pafford, 1986).  On the 
other hand, providing previously reported data to respondents might cause respondents 
to employ a strategy in which they do as little work as possible to derive an acceptable 
but not optimal answer (Phillips et al., 1994; Stanley and Safer, 1997; Pafford, 1988), 
perpetuate data errors from one reference period to the next (Stanley and Safer, 1997; 
Pafford, 1988), or miss data errors unless they are very large (Phillips et al., 1994). 
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There are legitimate concerns about providing previously reported data to respondents.  
Response bias may occur, partly due to respondents using historical data to anchor and 
adjust for the current reference period without consulting records.  Another risk of 
response bias could occur if respondents do not consult records and fail to realize that 
there has been a change in organizational structure, such as through a merger and/or 
acquisition.  Finally, there is a risk for unintentional disclosure, possibly through 
misdelivered mail or a new company/establishment at the address on record. 
 
When deciding whether or not to provide previously reported data, survey programs can 
analyze reported data to find out about the variability among responses from one 
reporting period to the next.  If response variability is high, it may be useful for 
respondents to have the previously reported data available to them (Holmberg, 2002).  
If it appears that previously reported data would be beneficial for respondents, we 
recommend consulting the Disclosure Review Board for their feedback on disclosure 
concerns and conducting studies to determine whether significant bias or measurement 
error would be introduced into the data as a result. 
 
There is variation across the Economic Directorate in terms of whether survey programs 
choose to provide respondents with data that they reported on a previous survey. 
 

• Manufacturing and Construction Division (MCD):  Some of the manufacturing 
survey programs – including the Manufacturers’ Shipments, Inventories, and 
Orders (M3), Annual Survey of Manufactures, Current Industrial Reports, and 
the Value of New Construction Put in Place – print previously reported data on 
paper questionnaires.  The M3 survey provides 2 months of prior data, while the 
Value of New Construction Put in Place provides up to 12 months of data.  Both 
programs have provided prior data at least since the mid- to late-1990s.  Both 
programs cite an ease on respondent burden by providing previously reported 
data: rather than pulling up the prior month’s records to find out what was 
already reported, respondents need only pull the current months’ records.  This 
allows respondents to avoid double-reporting of figures.  Another reason the M3 
provides prior period data is that new respondents at companies find it useful to 
know what has already been reported.   

 
• Service Sector Statistics Division (SSSD):  The Quarterly Services Survey 

(QSS) does not provide previously reported data on paper or electronic 
questionnaires, citing concerns about disclosure and security.  However, 
previously reported data is provided at respondents’ request; respondents must 
send a letter on company letterhead in order to receive it.  Many years ago, 
SSSD provided previously reported data to respondents on their current 
surveys.  The practice was stopped because studies indicated the presence of 
response bias.  Unfortunately, the documentation for these studies no longer 
exists. 

 
• Economic Planning and Coordination Division:  The Medical Expenditures 

Panel Survey, which is mailed to about 40,000 establishments annually, does 
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not provide previously reported data.  A new sample is drawn each year, and 
there are only about 600 cases in the sample from one year to the next.  Since 
so few cases carry over from one year to the next, it is cost-prohibitive to create 
a second set of questionnaires to send to those few cases, or to add it to the 
existing forms when it would not be applicable for the vast majority of the cases 
in the sample. 

 
• Company Statistics Division:  The Survey of Business Owners does not include 

previously reported data on their questionnaires, either.  Since the survey is 
done every five years, with a new sample each time, there is no prior 
information available for most of the records. 

 
If a survey program decides to provide previously reported data to their respondents, we 
have a few recommendations. 

1. Provide only reported data, not imputed or edited data.  Providing imputed or 
edited data will likely cause confusion for respondents, especially if they are 
comparing their file copy of the previous period’s report to the current period.  If 
a respondent provided data in the incorrect format (e.g., reporting dollars when 
they are asked to round to thousands), it is acceptable to provide reported data 
back to the respondent in the appropriate format.  Doing so may encourage 
respondents to report properly on subsequent questionnaires. 

 
2. Providing previously reported information that was reported in the distant past 

is not beneficial to respondents.  If the prior period was one year ago or less 
(e.g., 2008 is the current period and 2007 is the prior period), providing 
previously reported data may be worth considering.  If the prior period was 
more than a year ago (e.g., from one economic census to the next), providing 
previously reported data is not likely to be useful. 

 
3. Place the previously reported data in close proximity to data currently being 

requested.  One option would be to place previously reported data below the 
answer space for currently requested data, and in a smaller font size.  See 
Figure 11 for an example of this placement. 

 
Figure 11.  Possible placement of pre-printed data in relation to current data.  
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4.5 Provide “Mark ‘X’ if None” checkboxes if it is necessary to differentiate 
between item non-response and reported values of zero. 
 
A “Mark ‘X’ if None” checkbox is an area where a respondent can indicate that their 
reported value for a given data element is zero, rather than writing “0” in the answer 
space.  Of course, some respondents will choose to write zero, rather than check a box.  
However, providing a box may encourage respondents to report a zero, rather than 
leave an item blank.  An example from the 2007 Economic Census paper instrument is 
shown in Figure 12; an example from the 2007 Business Expenses Supplement 
electronic instrument is shown in Figure 13. 
 
Figure 12.  Example of a checkbox, from 2007 Economic Census, paper version 

 
 
 
Figure 13.  Example of checkbox, from 2007 Business Expenses Supplement, Census 
Taker version 

 
 
Surveys may use different wording such as “Mark X if Zero” or “Check if None.”  Any of 
these phrases are appropriate, as long as the same phrase is used throughout the 
questionnaire. 
 
We have no knowledge of any studies that examined the effectiveness or respondents’ 
usage of such checkboxes.  However, providing respondents with a checkbox may 
encourage them to provide a substantive response and makes it clear in the processing 
systems that respondents reported a zero, rather than assuming an item is missing (and 
ready for imputation). 
 
 
5.  Guidelines on Eliminating Visual Clutter 
 
Visual clutter refers to the introduction of symbols and other graphical features on pages 
that compete for attention and draw the respondent’s attention away from the desired 
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navigational path.  In electronic surveys, clutter can result from placing information on 
web pages that is not relevant to the completion process, as seen from the respondent’s 
perspective.  Examples include placing numerous graphics in different colors such as 
sponsor organization logos or security information. 
 
Figure 14 shows multiple examples of visual clutter on a page from an older version of 
Census Taker.  At the top of the page, the words “Census Taker” appears in blue text 
on a white background, while “U.S. Census Bureau” appears in white text on a blue 
background.  In addition, there are images associated with “Census Taker,” “Quarterly 
Services Survey,” and “Security Information.”  Below the headings, text is printed in 
black, red, and blue.  Finally, the buttons labeled “Go” are not descriptive; rather, the 
text next to them is needed in order to understand which button to select. 
 
Figure 14.  Example of a visually cluttered web page, from Census Taker version 1. 

 
 
 
Later versions of the Census Taker system have resolved some of these issues, such 
as the intention of each button.  However, visual clutter remains.  For example, Census 
Taker version 3 continues to use multiple colors for the fonts, multiple colors around 
each of the buttons has been added, and the multiple background and text colors in the 
heading for “Census Taker U.S. Census Bureau” are still present (see Figure 15). 
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Figure 15.  Census Taker version 3, which clarified the intent of each button 

 
 
Clutter can also result from what seems to be a lack of information organization.  
Examples include successive questions that are not aligned with each other (see 
section 6.5 for more information), answer categories that are displayed inconsistently, 
and the use of multiple different fonts (e.g., see Dillman, 2000, pp. 110-11, Figures 3.13 
and 3.14).  Differences in size, shape, brightness, color, and contrast often contribute to 
the cluttered appearance of pages.  In essence, competing graphical features draw the 
respondent’s attention away from the critical pieces of information that are needed for 
comprehending the questionnaire and completing it properly.  This section of the 
guidelines discusses three ways to eliminate visual clutter. 
 

5.1 Use font variations consistently and for a single purpose within a 
questionnaire. 
 
Survey designers can vary the fonts used in a questionnaire by changing the size, 
contrast (bolding and color), and style (italics, capitalization, serif vs. sans serif fonts, 
etc.).  Using the same font or text style for different purposes in one questionnaire can 
confuse respondents.  For example, bolding can be used to draw attention to a 
particular word or phrase so that people quickly and easily process that information.  
However, when many items are bolded in the questionnaire it reduces the effect of 
highlighting any one item (Ware, 2004).  The 2004 Annual Survey of Local Government 
Finances used bold text for several purposes on the first page of the questionnaire (see 
Figure 16).  Bolding was used to denote: 

1. The “Return To” information  
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1 

2 3 

4 
5 

6 

2. “Census Use Only” information 
3. The header for “Important” 
4. The header for “Basic Instructions and Suggestions” 
5. Emphasis within instructions (e.g., “ended between July 1, 1998 and June 30, 

1999), and 
6. The Part 1 Section Header “Revenues” 

 
Figure 16.  Bold text used for multiple purposes on the front page of the 2004 Annual 
Survey of Local Government Finances (F-28) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cognitive interviews with 28 respondents to the survey indicated that they did not 
understand why bold text was being used and were confused because bolding was 
used for different purposes.  The Annual Survey of Local Government Finances later 
underwent a significant redesign.  As part of that redesign, bold print was reserved for 
headings and questions only, as shown in Figure 17.  In addition to being bold, 
headings were printed in upper case letters with a larger font.  This made the bolded 
headings stand out from the bolded questions, which is another good example of 
applying multiple font variations in a consistent manner. 
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Figure 17.  Bold text used for headings and questions, from the 2006 Annual Survey of 
Local Government Finances (F-28) 

 
 
Applying font variations consistently – for example, where bold text is used for one 
purpose and reverse-print for another – can clarify the questionnaire and help 
respondents see how information is related.  The Gestalt principle of similarity states 
that people are more likely to see information as related when similar in color, size, 
style, and shape (Lidwell et al., 2003; Ware, 2004).  By expressing the same type of 
information using similar font variations, respondents can more easily distinguish 
between different types of survey information in the questionnaire (Dillman et al., 2005).  
Consistency in how textual information is displayed is important in improving usability, 
helping people learn new things quickly, and focusing people’s attention on relevant 
information (Lidwell et al., 2003). 
 
Overall, it can be helpful to establish rules for how font variations such as color, size, 
bolding, italics, capitalization, reverse print, etc. should be used so that only one 
meaning is assigned to each variation within a questionnaire.  Then, apply font 
variations consistently throughout the questionnaire.  Different rules may be developed 
for specific questionnaires based on whether paper and/or web is used, the complexity 
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and type of information being requested, and the respondents who will be answering the 
survey.  However, almost all respondents will be confused if one font variation, such as 
bolding, is used for multiple purposes within the questionnaire. 
 
 
5.1a Recommended font variations for paper surveys 
 
• Print data item numbers in reverse-print bubbles (e.g., n, o, p).  Doing so helps 

respondents complete the questions in the intended order and helps respondents 
distinguish questions from other information. 

• Use sans serif fonts for all text. 
• Print questions in bold, with a minimum of 8-point font.  If possible, print questions in 

a larger point size than instructions and response options. 
• Print instructions in italics, with a minimum of 8-point font. 
• Print response options in plain text, with a minimum of 8-point font. 
• De-emphasize keycodes for respondents: 

o Place keycodes outside the answer spaces so that respondents are not 
distracted by them when writing their answers. 

o Print in a smaller font size (e.g., the economic census paper forms use 6-
point font) 

o Use a darker shade of the questionnaire’s background color (e.g., dark blue if 
the questionnaire is light blue).  Be considerate of keyers’ abilities to read 
keycodes that are printed in this fashion. 

o If there is no background color on the questionnaire, use gray for keycodes. 
o See Figure 18 for a recommended display of keycodes. 

• “Census Use Only” spaces: 
o Place them below all questions and answer spaces on the page. 
o Consider the following alternatives for shading of text, borders, and spaces, 

presented in order of preference starting with the most preferred.  
i. Shade the spaces, so that they are the same as the background color 

of the questionnaire, not white.  Print text and borders in a darker 
shade of the background color (like the keycodes).  See Figure 19 for 
an example of displaying “Census Use Only” spaces in the same color 
as the background color. 

ii. Use gray for text and borders, and white for the spaces (see Figure 20 
for an example). 

• Refer to the Style Guide for the 2007 Economic Census Paper Forms (Upchurch, 
2006), which provides additional guidance for the styles and font variations. 
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Figure 18.  Keycodes in a darker shade of the background color, located outside the 
answer space 

 
 
 
Figure 19.  One way to display “Census Use Only” spaces, using non-white areas, from 
the 2007 Census of Governments Survey of Locally-Administered Public-Employee 
Retirement Systems (F-11) 

 
 
 
Figure 20.  “Office Use Only” areas from the Agricultural Resource Management 
Survey, conducted by the National Agricultural Statistical Service (NASS) 

 
 
Figure 21 shows a consistent use of font variations in the Survey of Residential 
Alterations and Repairs.  For that survey, questions were printed in bold text, while 
instructions were in italics.  Response options were in plain text. 
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Figure 21.  Consistent usage of font variations, from the Survey of Residential 
Alterations and Repairs (SORAR-705) 

 
 
 
5.1b Recommended font variations for electronic surveys 
 
• Print data item numbers in reverse-print bubbles (e.g., n, o, p).  Doing so helps 

respondents complete the questions in the intended order.  If the electronic display 
cannot clearly present data items in this format, i.e., the reverse-print bubbles 
appear fuzzy, do not use this font variation but be sure to clearly indicate the order in 
which questions should be completed. 

• Use sans-serif fonts for all text. 
• When possible, put questions in bold and have the font size for the questions be 

larger than the font size for the instructions and response options.   
• Put instructions and response options in plain text. 
• Avoid the use of italics. 
• Refer to the Census Taker Style Guide (Anderson et al., 2007) and the Surveyor 

Style Guide (Gray and Balogh, 2007) for additional discussions on the capabilities, 
design conventions, and limitations of those instruments. 

 

5.2 Group data items and their answer spaces / response options. 
 
In some questionnaires, using the full width of a page causes answer spaces to become 
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widely separated from the query they correspond to, as shown in Figure 21, where the 
queries are on the left side of the page and the answer spaces are on the right side.  
The principle of proximity, recognized by the heuristic of “near means related,” suggests 
that wide separation makes it difficult for respondents to see these components of a 
single question as belonging together.  One solution for paper questionnaires is to use 
dot leaders to connect the question to its answer space, also shown in Figure 21.  In 
addition to showing the respondent that these elements belong together, it helps 
respondents be sure they are on the right line when providing each response. 
 
In electronic questionnaires, it is sometimes not possible to effectively use dot leaders 
because of browser or screen configurations and other differences.  Instead, it is 
recommended that the same effect be created by shading lines in alternate colors 
across the page, as shown in Figure 22.  As long as there is sufficient contrast between 
the text and background color, as in Figure 22, this method meets Section 508 
accessibility compliance regulations and the Census Taker Style Guide.  We 
recommend that survey programs consider using the Census Take Style Guide and/or 
Surveyor Style Guide as resources prior to making a decision whether or not to pursue 
this design option. 
 
Figure 22.  An example of the use of shading in a web survey, from a customer 
satisfaction survey 

 
 

5.3 Evaluate the necessity of any graphics, images, and diagrams to ensure that 
they are useful for respondents. 
 
Respondents pay attention not only to the verbal language on the page, but also the 
symbolic, numeric, and graphical languages, which have the potential to affect the 
answers to questions (Redline and Dillman, 2002).  Photographic images or other 
graphics shown on the screen during a web survey can affect responses, though it is 
unclear how the addition of images affects the accuracy of reporting (Couper et al., 
2004). 
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In some cases, the symbols used on a questionnaire can be beneficial.  For instance, in 
Figure 21 on page 32, a pointed finger at the top of the page was used to call attention 
to an introductory statement about what the upcoming questions would ask about.  
Cognitive testing with approximately 35 respondents indicated its necessity and 
usefulness.  Respondents paid attention to the symbol and the associated text. 
 
Another example of a useful symbol comes from the Bureau of Economic Analysis’ 
quarterly foreign direct investment questionnaire.  Identifying the correct reporting unit is 
a critical component of the questionnaire.  During respondent debriefings, researchers 
found that respondents often used corporate organizational charts to figure out which 
entities should be included and excluded.  Simplified versions of organizational charts 
were therefore developed and displayed with questions concerning the reporting unit 
(see Figure 23 for an example).  The charts did not replace the question, but cognitive 
interviews with approximately 60 respondents showed that the visual representation of 
corporate entities, something respondents were already familiar with, assisted their 
comprehension of the question (Tuttle and Morrison, 2006). 
 
Figure 23.  A complex question with a useful diagram (simplified organizational chart), 
from the Bureau of Economic Analysis’ quarterly foreign direct investment questionnaire 

 
 
There are times, however, when diagrams can be confusing.  In the Commodity Flow 
Survey (CFS), respondents must select a systematic sample of their shipping records in 
order to complete the survey correctly.  The selection rate is based on the total number 
of outbound shipments made during a one-week reporting period.  In the 2002 survey, 
respondents were provided with instructions and a diagram to assist in this effort (Figure 
24).  Each rectangle represented a single shipping record, and the white rectangles 
indicated the record that was to be selected.  Cognitive testing revealed that most 
respondents did not understand what the rectangles represented.  Of those that 
understood the concept of selecting every nth record, they often neglected to read the 
accompanying text that indicated the diagrams were examples.  Rather than using their 
own selection rate, they picked a selection rate of either 2 or 5 since those were the 
examples shown.  The diagrams were confusing and were removed when the form was 
redesigned for the 2007 survey.   
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Figure 24.  An example of a confusing diagram, from the 2002 Commodity Flow Survey 

 
 
 
In the 2007 survey, respondents were guided through the process of selecting their 
systematic sample more explicitly by using improved step-by-step directions and a 
clearly marked example (see Figure 25). 
 
Figure 25.  2007 Commodity Flow Survey: improved directions and example 

 
 
It should be noted that while this guideline applies to both paper and electronic 
questionnaires, the graphics in electronic surveys might not be as crisp as they appear 
on paper.  Therefore, survey programs should ensure that any diagrams, symbols, and 
images are clear when they are shown on a computer screen. 
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6.  Guidelines on Establishing a Clear Navigational Path 
 
Since there is no interviewer present to guide respondents as they complete self-
administered questionnaires, establishing a clear navigational path helps to ensure that 
respondents complete the questions in the intended order and answer all the questions 
in the survey (or at least all that apply to them).  Effectively applying visual design 
principles can help survey designers develop questionnaires with a clear navigational 
path that helps respondents move through questions in the desired sequence.  Dillman 
(2000) describes a number of specific principles for establishing a navigational path and 
guiding respondents from one question to the next (pp. 105-129). 
 
An example of a very complex navigational path can be seen in Figure 26 from the first 
page of the Bureau of Economic Analysis’ (BEA) former quarterly foreign direct 
investment questionnaire, which was used before 2007.  This form was on legal-sized 
paper where respondents had to process information horizontally and vertically.  Since 
respondents had to read through multiple columns of information at the top and then the 
bottom of the page, it was as if two different newspapers had been placed on top of 
each other.  In addition, respondents were supposed to begin answering in the middle 
of the top half of the page.  Section numbers such as “Part 1” were in reverse print to 
help respondents identify that this was a new part of the survey; however, individual 
question numbers were often difficult to perceive.  In addition, the extensive use of lines 
divided the page into many small units making it difficult to easily discern the desired 
navigational path.  According to the Gestalt principle of simplicity, the use of 
inconsistent, irregular, and unfamiliar graphical features makes it hard to perceive and 
remember, thus making the response process more difficult. 
 
This example illustrates the importance of several questionnaire design features in 
helping respondents navigate through the survey.  For example, respondents need to 
be able to discern where to begin, clearly differentiate each question, distinguish where 
to provide their responses, and accurately move or navigate between questions.  
Together, effective use of visual design features can help guide respondents as they 
complete the survey.   
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Figure 26.  A complex navigational path, from the Bureau of Economic Analysis’ 
quarterly foreign direct investment questionnaire, pre-2007. 

 
 
The BEA form was redesigned to help improve the navigational flow and other aspects 
of the design of the questionnaire.  Several features of the general layout were modified 
to improve the usability and reduce respondent burden (see Figure 5 on page 19 for a 
sample page).  First, the questionnaire was moved from legal to letter-sized paper 
because respondents prefer letter-sized paper, which is easier for business 
respondents to print, photocopy, fax, and file (Sudman et al., 1999).  Second, a one-
column vertical layout was adopted, rather than using multiple columns, so respondents 
did not have to process information horizontally across the page and vertically down the 
page.   
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6.1 Format the instrument consistently, taking advantage of familiar reading 
patterns. 
 
To help respondents move between pages or screens in the questionnaire, it is 
important to use a consistent page layout so respondents do not have to reorient 
themselves to each new page or screen.  For example, decide whether questions 
should be arranged in either one column or two columns, then use that layout for all 
pages or screens of a questionnaire.  We recommend using a one-column format, as it 
is easier for respondents because they only have to process information in one 
direction.  They are being assisted visually, so information is less likely to be missed.  
This is particularly important for economic surveys where questions often ask for 
detailed financial information and open-ended answer spaces are provided.   
 
Two column formats can be confusing for respondents, especially when the columns 
are adjoined with a line, as in the 1997 Economic Census (see Figure 27).  Though two 
columns can be read in a manner similar to a newspaper, a line is generally not a 
sufficient visual cue to convey that the columns are separate.  Since the columns were 
adjoined with a vertical line, rather than separated with space, it was unclear whether 
respondents were supposed to work down columns or across rows, thus creating a 
problem with navigation.  For instance, lines 2a through 2d line up with items 21 through 
25.  An extensive cognitive evaluation of 2000 Decennial Census Questionnaires 
revealed a tendency for respondents to jump from one column to the next when 
questions in the second column lined up perfectly with questions in the first column  
(Dillman et al., 2004). 
 
Figure 27.  An example of a questionnaire with an insufficient column separator, from 
the 1997 Economic Census 

 
 
It is rare to use a two-column format for web surveys.  However, a two-column format 
may sometimes be desirable in paper surveys when the survey consists of many 
shorter closed-ended questions with response options.  In such cases, the two-column 
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format may help improve readability and allow for connections between the query and 
response options (Dillman, 2007).  For example, the Survey of Business Owners asks 
for categorical information about the principal owners and the business itself.  Due to 
printing costs, the questionnaire cannot be more than 8 pages long.  A two-column 
format allows all of the questions to appear on the form without going over the page 
limit.  However, because the survey provides a list of response options for each 
question, collects no numerical information, and does not require complex instructions, 
the two-column format works well for collecting this type of survey information. The 
visual separation employed by the SBO questionnaire between the two columns is a 
sufficient guide for the respondent (see Figure 28).  The survey uses open space and a 
vertical line in a darker shade of the background color to indicate that respondents 
should move down the columns.  The application of this idea to matrices is discussed in 
Section 8.2. 
 
Another reason the SBO can effectively use two columns of questions is that the 
checkboxes are to the left of the response options, which keeps respondents’ attention 
focused towards the left.  In Figure 27, the answer space is to the right of the response 
option text; after providing an answer, respondents may be likely to continue across the 
page.  In essence, the act of selecting a response and reporting that response on the 
Survey of Business Owners is less complex than it was for the 1997 Economic Census. 
 
Figure 28.  An example of effective visual separation of two columns of questions in a 
paper questionnaire, from the 2007 Survey of Business Owners (SBO-1) 
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Finally, using a booklet format in paper surveys can also help respondents easily 
navigate among pages because this format closely resembles a book, where pages are 
read from the top left to the bottom right (Dillman, 2000).  
 

6.2 Clearly identify the start of each question and section. 
 
Some survey programs choose to point out the beginning of the questionnaire by using 
a “Start Here” header (see Figure 29 for an example from the 2000 Decennial Census).   
 
Figure 29.  The “Start Here” header from the 2000 Decennial Census 

 
 
While this does clearly indicate where the questions begin, if there are instructions 
placed prior to the header, there is a risk that respondents will not read or pay attention 
to them.  Cognitive testing with respondents to the Survey of Business Owners 
indicated that many of them did not read the instructions prior to the “Start Here” header 
(see Figure 30).  Skipping over that information means that respondents tended not to 
read the statements about the confidentiality of the data and the mandatory nature of 
the survey.  They also risked missing the due date, which is at the upper-left corner of 
the page. 
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Figure 30.  Part of the front page of the 2007 Survey of Business Owners questionnaire 

 
 
Within questionnaires, there are often sections of related questions.  For instance, there 
may be several data items that collect information about employees or payroll.  Sections 
may be used to help respondents recognize that groups of questions are related, 
discern the basic organization of information in the survey, and understand what is 
being asked of them.  Section headings can help respondents identify that the 
information being requested is somewhat different than in the last section.  To help 
respondents notice the section headings in the early stages of visual processing (Ware, 
2004), section headings in Figure 5 on page 19 were made more prominent using 
reverse print with a dark blue background and white text.  The 2007 Survey of Business 
Owners (Figure 31) and the 2007 Census of Governments Survey of Locally-
Administered Public-Employee Retirement Systems (Figure 32) used similar 
techniques. 
 



 43

Figure 31.  A section header from the 2007 Survey of Business Owners 

 
 
 
Figure 32.  A section header from the 2007 Census of Governments Survey of Locally-
Administered Public-Employee Retirement Systems (F-11) 

 
 
Once respondents begin the task of answering each question, it is important to clearly 
identify questions using numbers or some other consistently applied font or symbol.  
This can help respondents know where to start each topical area as well as aiding 
movement from one question to the next.  In addition to improving the alignment in the 
redesigned form in Figure 5 on page 19, question numbers were highlighted using 
reverse print with a dark background and white text to help respondents clearly identify 
the start of each question.  The same numbering device was employed in Figure 31, 
from the 2007 Survey of Business Owners.  The use of question numbers can also be 
particularly helpful in economic surveys where respondents often move back and forth 
between the paper and web versions (Dowling, 2006) so the numbers can help orient 
respondents to ensure they are providing their response to the correct question. 
 
Questions should be numbered consecutively from beginning to end.  When a survey 
program has multiple versions of a questionnaire, and they wish to keep the numbering 
consistent across instruments, “NA bands” may be employed, such as those used by 
the economic census (see Figure 33).  Doing so indicates to the respondent that they 
are not expected to provide information to certain questions.   
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Figure 33.  Example of an “NA band” from the 2007 Economic Census 

 
 

6.3 Group similar data items together. 
 
Spacing is a particularly effective organizational tool that can help to establish 
groupings.  As the Gestalt principle of proximity states, visual elements located closer 
together are perceived to be a group and more related to one another than elements 
placed further apart (Lidwell et al., 2003; Ware, 2004).  One of the most powerful ways 
to emphasize that elements are related is to place them in close proximity, as this will 
often overpower other competing visual cues (Ware, 2004). 
 
In the 1997 Economic Census, questionnaires were arranged on legal-sized pages, in 
one or two columns.  A segment of one of the forms is shown in Figure 27 on page 38.  
The preponderance of lines found on the page was problematic.  Lines separated items 
that needed to be grouped together, for instance lines 1a-1c.  In fact, the lines serve to 
separate what the visual cue of the indented, outline format tried to create – an 
indication that there are subparts within the item.  The presence of the lines between 
items 1a-1c violates the Gestalt principle of proximity and could have prevented 
respondents from realizing that these items were related. 
 
For the 2002 Economic Census, the questionnaires had only one column on each page, 
rather than two, which eased the problem with navigation.  Lines between data items 
were removed.  Between these two significant visual design changes, the indented, 
outline format (used to indicate subparts within an item) was more evident. 
 

6.4 Use blank space to separate questions and make it easier to navigate within 
questionnaires. 
 
The Gestalt principle of proximity suggests that things that are visually close together 
are seen as part of the same group (Jenkins and Dillman, 1997).  This is the basis of an 
interpretive heuristic identified by Tourangeau et al. (2004) as “near means related.”  As 
a general rule, individual questions consist of the query, any needed instructions, and 
response spaces or categories (Dillman, 2000).  When answer spaces for a question 
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get placed equidistant between the query for one question and that for a succeeding 
question, it is sometimes difficult to tell to which query the answer spaces belong 
(Dillman, 2000).  It follows that the spacing between a query and its answer categories 
should be less than the spacing between the answer space and the beginning of the 
next question.  Figure 21 on page 32 shows how spacing can be used effectively to 
separate questions from each other.  The space between the last two items in question 
5 is less than the space between the last item in question 5 and the query in item 6. 
 
The design challenge for incorporating blank space is to use it in a way that helps 
respondents identify and group information that is related, and to keep respondents 
from grouping the wrong information when attempting to understand or respond to a 
question.  Since respondents view information that is spatially close together as being 
related (Lidwell et al., 2003; Ware, 2004), it is disadvantageous to spread out related 
information on a page or screen simply to fill the “empty” space.  While it may help 
make the page less cluttered, it actually results in respondents not understanding which 
items are related.  It is similarly disadvantageous to limit the space between items in 
order to save space on the page (Dillman et al., 2005).  Not only does this make the 
page harder to process, due to the condensed space between items, but again causes 
the respondent to misinterpret which items are related. 
 

6.5 Align questions and answer spaces / response options. 
 
Related to the Gestalt principle of proximity is the principle of good continuation where 
visual elements arranged along a straight line are more likely to be perceived as a 
group and more related to one another than elements not placed along a common line 
(Lidwell et al., 2003; Ware, 2004).  Aligning questions and their subcomponent parts so 
they line up along common rows or columns, as shown in Figure 34, is a powerful 
design tool to help guide respondents as they complete the survey.  It is particularly 
helpful to align answer spaces so respondents can easily identify where to report their 
responses.  The example in Figure 5 on page 19 shows that question numbers, 
questions, answer spaces and individual units (the set of three zeros, to indicate that 
data was to be rounded to thousands) were aligned to help visually establish a clear 
navigational path. 
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Figure 34.  Vertical alignment of response options, from the Annual Survey of 
Government Employment (E-4), Harvester version. 

 
 
An example of slightly misaligned answer spaces comes from the 2007 Service Annual 
Survey, item 11 (Figure 35), where changes in the organization’s structure are reported.    
While the areas for name and address align vertically, the answer spaces for both EIN 
items are indented a bit from the remaining answer spaces.  In addition, the answer 
spaces for respondents to specify the nature of the change in structure is aligned with 
the yes/no response options, instead of the other answer spaces.  As a result, it is 
unclear that the answer space for specification is only to be completed as part of the 
follow-up to the “yes” response option.  To bring the answer spaces into alignment, the 
answer spaces for EIN could be moved to the left, and the answer space for the 
specification could be moved to the right.  Additionally, the vertical height could be 
increased so that the specification answer space does not become too small. 
 
An example of aligned answer spaces from a similar question can be seen in Figure 36, 
from Statistics New Zealand’s Biotechnology Survey from 2005.  The follow up data that 
is to be provided only by respondents who answer “no” can be found below or to the 
right of the “no” response option.  The response options to the follow up question are 
aligned with the text “the period covered…”  In addition, the place where respondents 
specify details is not stretched fully across the page, but rather indented so it does not 
get in the way of people who answered “yes” and are working their way to the following 
item. 
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Figure 35.  Slightly misaligned answer spaces, 2007 Service Annual Survey (SA-62T) 

 
 
 
Figure 36. Aligned answer spaces, from Statistics New Zealand’s Biotechnology Survey 
2005. 

 
 
Aligning response options in one single column below the question (Figure 37) is 
preferable to listing them in multiple columns (Figure 38).  By putting response options 
in a single column, they are visually located together in a single group, thus taking 
advantage of the Gestalt principle of proximity.  In addition, starting new lines on the left 
side is consistent with the way English-speaking respondents read.  The visual 
separation of response options into multiple columns effectively increases the space 
between options, and increases the risk that some options will be missed.  Also, some 
respondents may process the list horizontally and then vertically while others may 
process the list vertically and then horizontally, potentially leading to confusion. 
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Figure 37.  An example of response options arranged in the preferred layout – a single 
column – from the 2007 Economic Census (FI-52101) 

 
 
 
Figure 38.  An example of response options arranged in a less than ideal layout, from 
the 2007 Commodity Flow Survey (CFS(07)-1000). 

 
 

6.6 Use strong visual features to emphasize skip instructions. 
 
Survey designers often need to interrupt the navigational flow to indicate a change in 
what is being asked of respondents.  Often, this is necessary in the event that an 
answer to a certain question allows the respondent to skip over one or more questions. 
For example, survey designers often want to ask follow-up questions that only apply to 
a subset of respondents based on their responses to previous questions.  Although the 
computer can correctly execute branching instructions in web surveys, strong visual 
guides are needed to help respondents accurately comply with branching instructions in 
paper surveys.  Redline et al. (2003) found that a combination of techniques – including 
the use of an arrow, bolded instructions so that there was more contrast between them 
and response options, and the addition of parenthetic information at the beginning of the 
following question (e.g., “(If Yes…)”) – in the 2000 Decennial Census significantly 
improved the number of respondents correctly executing the skip instructions. 
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The 2007 Survey of Business Owners used some of these techniques for skip 
instructions on their paper questionnaire, as seen in Figure 39.  The text of the skip 
instruction is located right next to the text of the response option “No.”  The font 
variation changed from the plain text of the response option to the italicized skip 
instruction.  The question number to which the respondent is supposed to skip is 
formatted the same way it appears later in the questionnaire, so that respondents may 
find it more easily.  In addition, a parenthetical instruction “(If Yes)” was added at the 
beginning of item 22B, to reinforce that only certain respondents should answer the 
question, based on their response to 22A. 
 
Figure 39.  Example of skip instructions on the 2007 Survey of Business Owners 
(SBO-1). 

 
 

6.7 Inform respondents of the navigational path when a question continues on 
another page. 
 
Ideally, related questions will all appear on one page, rather than carry from one page to 
another.  However, this is sometimes not possible, and cramming information on a page 
for the sake of making it fit is less than desirable (Mangione, 1995; Dillman et al., 2005).  
When questions need to continue onto subsequent pages, it is necessary to clearly 
indicate to respondents that this is the case.  Otherwise, respondents might not realize 
that more options and details are available.  Various 2007 Economic Census paper 
questionnaires had lengthy lists of kind of business codes and details of sales/revenue.  
When a question continued onto the next page, there was a banner at the bottom of the 
page that said “Continue with [item number] on page [page number].”  At the top of the 
following page, the section header was repeated, along with the word “Continued.”  See 
Figure 40 for an example. 
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Figure 40.  The bottom of one page and the top of the next, indicating that a question 
continues onto another page, from the 2007 Economic Census 

 
 
 
The Agricultural Resource Management Survey, conducted by the National Agricultural 
Statistical Service, uses a similar technique, but the display is a bit different, as shown 
in Figure 41.  That questionnaire right-justifies the continuation text at the bottom of the 
page indicating that the question continues, and adds an arrow to that effect.  Notice, 
also, that at the top of the next page, the header reads, “Section B, Question 1 
continues here.”  Though the text differs from that used by the 2007 Economic Census, 
a similar effect is achieved. 
 
Figure 41.  The bottom of one page and the top of the next, indicating that a question 
continues onto another page, from the 2005 Agricultural Resource Management Survey 

 
 
 
7.  Guidelines on Instructions 
 
Converse and Presser (1986) discuss the difficulties in building a common frame of 
reference between respondents and survey researchers, and the necessity of doing so.  
They also state that how to go about writing clear definitions is not obvious, and no 
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“general prescription” is likely, though they recommend that researchers pay attention 
and gather data or experiences that might assist in the endeavor.  Finally, they 
acknowledge that getting respondents to use a common frame of reference is more 
difficult than providing one.   
 
The use of instructions in surveys is one mechanism for providing a common frame of 
reference.  Particularly in economic surveys, the instructions are often very important for 
conveying the correct specifications or intent of the question, as they may contain 
information on the definition of the reporting unit, specific items to include or exclude in 
the response, and other types of instructional material.  Respondents frequently do not 
refer to words they believe to be extraneous, including instructions or words located 
within parentheses.  Respondents tend to believe they understand exactly what the 
question is asking, or that they already know the answer without further clarification; as 
a result, they might miss information that refines the question’s intent (Gower, 1994).  
Visual design can be used to call attention to instructions that respondents might 
otherwise ignore. 
 

7.1 Incorporate question-specific instructions into the survey instrument where 
they are needed.  Avoid placing instructions in a separate sheet/booklet/webpage. 
 
Going from the middle of a questionnaire to a separate instruction book in order to find a 
definition or some other piece of information needed for answering that question 
requires initiative on the part of the respondent.  Cognitive testing with respondents has 
demonstrated that to the extent that instructions are separated from the questions, 
respondents are less likely to look for them, look at them, or use them in formulating a 
response to the question presented.  Dillman (2000) mentions the varying degree in 
respondents’ usage of separate instruction booklets, “resulting in some respondents 
being subjected to different stimuli than are others” (p. 100). 
 
The likelihood of a respondent using instructions is greater when they are located with 
the question (Gower, 1994).  Christian and Dillman (2004) found that placing 
information directly in the navigational path at the location where it is to be used 
improves the likelihood that respondents will use that information.  Research on web 
surveys (Tourangeau, 2007; Conrad et al., 2006) reveals that the greater the effort 
respondents have to make to find instructions e.g., the more clicks they must make in 
order to find information, the less likely they are to use them.  As a result, we 
recommend that instructions be placed between the question and the answer space. 
 
An economic survey example of poor instruction placement can be found in the 2002 
Commodity Flow Survey (CFS), an eight-page questionnaire accompanied by a 
separate eight-page instruction guide.  One of the most critical questions on the survey 
asked for the total number of outbound shipments made by the establishment during a 
one-week reporting period (Figure 42).  Cognitive testing showed that respondents 
defined “shipment” significantly differently from the survey program (Barnett et al., 
2006).  Though some important pieces of the definition were shown with the question, 
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other pieces were located in the separate instruction booklet (see Figure 43), leading to 
an underestimate in the number of outbound shipments. 
 
Figure 42.  An example in which respondents are directed to the separate Instruction 
Guide for critical definitional points, from the 2002 Commodity Flow Survey 

 
 
 
Figure 43.  2002 Commodity Flow Survey: excerpt containing definition of “shipment” 
from the Instruction Guide. 

 
 
For the 2007 CFS, the most critical information about the definition of “shipment” was 
moved to the questionnaire (see Figure 44), immediately prior to the question.  
Respondents were directed to a specific location within the separate instruction guide 
for further assistance (“For further information, refer to the Instruction Guide, page 2.”), 
where they found examples of things to be included or excluded in the response, rather 
than critical definitional points. 



 53

 
As part of the redesign of the Bureau of Economic Analysis’ quarterly foreign direct 
investment questionnaire, a significant change involving instructions was made.  Rather 
than putting question-specific instructions in a separate booklet, they were placed on 
the facing page opposite from the questions.  In the new design, questions were 
generally placed on the right side of two facing pages, while the appropriate instructions 
for those questions were placed on the left side.  An example of two facing pages can 
be found in Appendix B.  Results from cognitive testing showed that this placement of 
instructions was more easily accessible to respondents, and encouraged them to read 
and pay attention to them (Tuttle and Morrison, 2007; Tuttle et al., 2007). 
 
Figure 44.  2007 Commodity Flow Survey: total number of outbound shipments item, 
which did include critical definitional points, and a reference to a specific location within 
the Instruction Guide. 

 
 
When a paper instrument is put into an electronic environment, it is important to note 
that if the instructions appeared with the questions on the paper version, they should 
also appear with the question (not with a help link) in the electronic version.  The mode 
guidelines that are used for the 2010 Decennial Census and American Community 
Survey refer to this as “universal presentation.”  While it may seem that this concept 
means that instructions should be identical across modes, that assumption might not be 
correct.  Rather, universal presentation says “the meaning and intent of the question 
and response options must be consistent…the goal is that instruments collect 
equivalent information regardless of mode…that the same respondent would give the 
same substantive answer to a question regardless of the mode of administration” 
(Martin et al., 2007). 
 
If a questionnaire’s separate instruction booklet is completely eliminated, it is possible 
that the instructional information that appears with a question will be much longer than it 
is currently.  The next guideline, found in Section 7.2, discusses one way to address this 
concern.  As always, there is a trade-off involved, and a balance must be struck 
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between potentially overwhelming the respondent with information and instructions, the 
limitations of page and screen size, the location of instructions, and the costs 
associated with printing, assembling, mailing, and processing questionnaires.  Though 
our recommendation is to generally place the instructions between the question and the 
answer space, this may not always be feasible.  As a result, instructions may need to be 
placed below the question and answer space, so that the query and answer space are 
not separated by a visually insurmountable distance such that the respondent has a 
difficult time finding the space where they are to record their data. 
 

7.2 Consider reformulating important instructions as questions. 
 
Survey instruments in the Economic Directorate often contain general – rather than 
question-specific – reporting instructions prior to the first question.  These instructions, 
for example, may inform the respondent that certain parts of a company or 
establishment should be included or excluded from the responses they provide on the 
questionnaire. 
 
One way of increasing the likelihood of getting people to attend to these types of 
instructions is to convert them into questions (Willimack, 2005).  This method worked for 
the Bureau of Economic Analysis’ quarterly foreign direct investment questionnaire, 
especially for defining the reporting unit.  The questionnaire requires respondents to 
consolidate their corporate entities in a different way than they normally would.  Under 
the previous design, the definition of the reporting unit took up nearly one-quarter of the 
separate instruction booklet, where respondents seemed to rarely read it, based upon 
observed reporting errors and results from respondent debriefings.  By converting these 
reporting unit instructions into questions, and assigning item numbers to them, 
respondents paid attention to these points, answered the questions, and were able to 
correctly consolidate their reporting unit (Tuttle et al., 2007).  
 
Converting instructions into questions might simply be a matter of adjusting the words in 
a sentence, adding a question mark, and an instruction of what respondents need to do 
based on their response to the question.  For instance, on the 2007 Annual Retail Trade 
Survey for department stores (Form SA-44), respondents are instructed to include “retail 
leased departments and concessions operated by this firm in establishments of others 
(e.g., shoe departments in department stores or prescription counters in food stores) 
which report payroll under this firm’s current EIN shown in Item 1A.”  One way to 
convert that instruction to a question might look like this: 
 
Does your firm operate any retail leased departments or concessions in establishments of 
others which report payroll under your firm’s EIN, reported in [insert question number] (for 
example, shoe departments in department stores or prescription counters in food stores)? 
 
  Yes – Include the data for these facilities in this report 
  No 
 
Another reason to convert instructions into questions is to help clarify or correct reported 
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data, thus assisting the processing staff in adjusting reported data to meet the 
requirements for analysis.  For example, in the Medical Expenditures Panel Survey – 
Insurance Component (MEPS-IC), respondents are instructed to report information only 
for the location identified on the cover page of the survey.  As a way of identifying which 
respondents reported incorrectly, the 2004 MEPS questionnaire asked a question about 
whether data reported in previous questions included information for the desired 
reporting unit that was the location specified on the cover sheet rather than multiple 
locations (see Figure 45). 
 
Figure 45.  A question that clarifies reported data, from the 2004 Medical Expenditure 
Panel Survey, Insurance Component (MEPS-10). 

 
 
When converting instructions into questions, it is important to keep the guidelines on 
wording in mind.  Efforts should still be made to keep the question as simple and 
straightforward as possible.  We recommend referring to Section 4 for additional 
guidance.  Finally, if instructions are converted to questions, it may be necessary to 
balance the (perceived) burden of additional questions with improved data quality.  The 
number of questions respondents answer is not the sole determinant of burden, though 
it is a factor.  While additional questions may cause the form to look longer, it is not 
necessarily true that it will require more time to complete.  According to the Office of 
Management and Budget (OMB), respondent burden refers not only to the time it takes 
to answer questions but also to read instructions and gather data.  The time added by 
reading additional questions is generally much less than the time it takes respondents to 
read through and interpret lengthy instructions.  Therefore, the overall burden may be 
reduced and the quality of the data from respondents may improve as a result of their 
attention to questions derived from instructions to which they had not previously 
attended. 
 

7.3 Convert narrative paragraphs to bulleted lists. 
 
Instructions are often written in the form of long, narrative paragraphs, which 
respondents tend to skim over rather than read carefully.  Gernsbacher (1990) 
demonstrates that readers spend more time on the initial sentences of paragraphs, 
indicating that later sentences, and the details contained therein, receive less attention.  
Thus, by using bulleted lists, the number of initial sentences is effectively increased, so 
the details receive more attention than if they were located within a paragraph.  
Furthermore, bulleted lists encourage reading, because the density of text is reduced, 
and becomes less intimidating. 
 
In the 2003 Services Annual Survey, respondents were asked about revenue from 
exports (Figure 46).  The question was hidden below a long paragraph that defined 
what an export was, as well as what elements were to be included in and excluded from 
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the response.  When the survey underwent a significant redesign, one change involved 
splitting the paragraph into pieces, and adding bullets for the include and exclude lists 
(Figure 47). 
 
Figure 46.  Instructions displayed in a less-than-ideal design, using a long narrative 
paragraph, from the 2003 Services Annual Survey 

 
 
 
Figure 47.  Instructions displayed with a better design, using shorter statements and 
bulleted lists, from the 2006 Service Annual Survey 

 
 
The Annual Survey of Government Employment (E-4) asks respondents to report data 
for the pay period including March 12 and corresponds to the pay interval (e.g., monthly, 
biweekly) that they reported earlier in the survey.  In the Harvester version of this 
survey, these instructions are displayed in a bulleted list, along with Harvester-specific 
instructions about the use of special characters, the unit of measure, and the location of 
definitions (see Figure 48). 
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Figure 48.  Annual Survey of Government Employment (E-4), Harvester version, 
showing bulleted lists of instructions. 

 
 
Ideally, the text for each bullet should be succinct, only a few words and not more than 
a sentence, though this may not always be possible.  The include and exclude lists for 
the total purchases question from the 2007 Annual Retail Trade Survey (Form SA-44, 
Figure 49) shows succinct bulleted text. 
 
Figure 49.  Succinct text within bullets, from the 2007 Annual Retail Trade Survey 
(SA-44) 

 
 

7.4 When possible, use an actual date, rather than a vague timeframe, to 
reference due dates. 
 
There are several reasons why it is preferable to use a calendar date as the due date 
for a questionnaire, rather than a vague timeframe (e.g., “within 30 days of receipt”).  
First, a survey might “float” around an organization before the appropriate respondent is 
identified and selected (Sudman et al., 2000).  Specifying an actual date is useful in 
such circumstances, otherwise the date of receipt is left up to the interpretation of the 
respondent – is it when the questionnaire arrived at the establishment, or when the 
appropriate respondent received it?  Secondly, having a specific due date assists in 
follow-up operations, because it makes it clearer when a response is overdue.  Finally, 
Sudman et al. (2000) also states that a specific due date is more useful to companies 
for planning their work. 
 
However, it may not always be possible to use a calendar due date and, in these 
instances, the use of a vague timeframe is necessary and acceptable.  For example, the 
same questionnaire might be used for multiple mailout efforts, as is the case with the 
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Survey of Business Owners.  Another example occurs when the mailout date varies due 
to competing priorities (e.g., the mailout date is not certain, and may be moved based 
on other surveys’ mailout dates), so that it is not certain that a respondent will receive 
the survey with enough time to respond by the due date.  Finally, a questionnaire might 
not have a statistical reference period, and the questionnaire can be mailed at any time; 
classification forms are an example of this circumstance. 
 
 
8.  Guidelines on Matrices 
 
Matrices are often employed in economic surveys, “usually as a way to save space by 
reducing the number of times a question is asked or to avoid repetitive questioning 
about similar items” (Hunter et al., 2005).  Though efficient in terms of the amount of 
space needed on a page, matrices are burdensome in terms of the cognitive processing 
they require of respondents.  Mainly, this is because respondents must keep multiple 
pieces of information – based on the row and column headers, as well as any 
accompanying information and instructions – in their minds at one time to provide their 
response.  In his examination of the 1992 Manufacturing Energy Consumption Survey, 
Dillman (2000) referred to the difficulties in “having to comprehend several different 
lines of information simultaneously in order to know what the actual survey question is” 
(p. 343).  Tourangeau et al. (2000) suggest that such an effort is taxing on the brain’s 
working memory and, as a result, some pieces of information may be dropped. 
 
There is evidence from the literature on household surveys to suggest that matrices 
lead to unit and item nonresponse.  Dillman (2000) found that “changing from a matrix 
to individual-space format…improved response slightly and also reduced item 
nonresponse…the change to an individual-space format required an additional eight 
pages (from 20 to 28), but overall response improved from 3 to 4 percentage points” (p. 
105).  Like household surveys, individuals complete economic surveys, so it is 
reasonable to expect that these findings would apply to the economic survey setting.  
While accountants, who are likely familiar with matrices, tend to complete many 
economic surveys, it is still useful to limit their use for those instances in which the 
individual might not be as familiar with matrices as we would expect. 
 
The matrix in Appendix C comes from the Bureau of Economic Analysis’ former 
quarterly foreign direct investment questionnaire, in use before 2007.  It is quite 
complex.  To provide appropriate data, respondents must keep the following pieces of 
information in mind: a specific country, only certain entities within the respondent’s 
corporate structure, beginning of- and end of-quarter balances for long-term liabilities, 
and other specific types of liabilities (e.g., interest, royalties, film and television tape 
rentals). 
 
The matrix makes it somewhat clear where respondents should enter their data (in the 
white answer spaces, though the column for “BEA Use Only” is also in white), but the 
cognitive burden associated with completing the matrix is still present.  Eliminating the 
matrix by converting each data item into an individual question might reduce the 
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cognitive burden associated with completing it, though linkages among the items might 
be lost.  The data requested in the matrix shown in Appendix C were similar to the data 
requested immediately before it, which asked about transactions with a different set of 
corporate entities.  By keeping these two items visually consistent, linkages were 
maintained among the variables, although the question target differed.  Thus, it made 
sense to retain the matrix. 
 

8.1 Limit the use of matrices.  Consider the potential respondent’s level of 
familiarity with tables and matrices when deciding whether or not to use them. 
 
Reading tables and matrices is a learned skill that is highly developed among 
accountants who typically work with spreadsheets.  Matrices may be appropriate under 
certain circumstances, namely when the survey’s respondents are likely to have learned 
the skill of working with tables, or when there is no other way to present the data 
request in a concise manner.  In determining whether or not using a matrix is 
appropriate, it is best to consult with respondents, whether through qualitative or 
quantitative pretesting, or through examinations of record-keeping practices to learn as 
much as possible about their perspective.  When a survey’s respondents are not likely 
to be familiar with tables, it would be better to minimize the use of matrices, or at 
minimum provide more open space to make them look less intimidating. 
 
The example shown in Appendix C spans across two sheets of legal-sized paper.  This 
matrix is a critical component of the data collection effort for the survey.  Interviews 
conducted with approximately 25 respondents indicated that most of them had a 
background in accounting, and were familiar with reading tables and spreadsheets.  It 
was reasonable to retain a matrix format; however, it was redesigned to be less 
intimidating and more visually appealing (see Appendix D).  Details follow in 9.2. 
 

8.2 If a matrix is necessary, help respondents process information by reducing 
the number of data items collected and by establishing a clear navigational path. 
   
A matrix may be useful when inter-relationships among data items must be preserved, 
and when respondents’ familiarity with tables has been well established.  If a matrix 
must be used, there are several ways to improve its flow, and make it easier for 
respondents to complete.  We advise applying the guidelines described earlier in this 
document, especially with regard to breaking down complex questions into manageable 
questions (Section 3.2) and using blank space to separate questions and ease 
navigation (Section 6.4).  Survey designers can also help ease the cognitive burden on 
respondents through improved visual layout, by taking advantage of the Gestalt 
principles of proximity (items that are close together appear related) and connectedness 
(items that are connected to each other appear related). 
 
One way to make matrices easier for respondents is by reducing the number of data 
elements that are collected in the matrix.  This could be done by condensing several 
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rows or columns, as was done as part of the redesign of the Annual Survey of Local 
Government Finances (F-28).  As can be seen in Figure 50, Part VII of the 2003 version 
of the questionnaire asked respondents to split their long-term debt among systems for 
public schools, water supply, electric power, gas supply, and transit (rows 1-5), as well 
as privately owned housing or industrial or business purposes (row 6).  The matrix had 
six columns and seven rows. 
 
Figure 50.  2003 Annual Survey of Local Government Finances (F-28), long-term debt 

 
 
When the survey was redesigned, the rows for the various systems (water supply, 
electric, gas, transit) were condensed into “long-term debt for public purposes.”  The 
long-term debt for public purposes was then asked separately from the “long-term debt 
for private purposes,” which had been collected in row 6 in Figure 50.  Also, rather than 
collect this collapsed information in a matrix, two separate questions – each with four 
sub-items – were asked.  The end result of these changes was the elimination of the 
matrix, as seen in Figure 51. 



 61

Figure 51.  2007 Annual Survey of County Government Finances (F-28), long-term debt 

 
 
Another way of reducing the number of data elements to be collected is to avoid asking 
respondents to perform calculations on the data they are reporting, or to require them to 
copy data reported previously in the questionnaire.  When the 2006 Manufacturing 
Energy Consumption Survey was fielded, a shorter version of the questionnaire was 
created that reduced the number of data items that were collected using both of these 
techniques.  The decision to create a shorter questionnaire came as a result of an 
analysis of response rates for the 2002 survey that indicated different reporting patterns 
for smaller establishments compared with larger ones. 
 
Once the data elements, rows, and columns of a matrix have been determined, it would 
be helpful to establish the expected navigational path through the matrix.  Usually, this 
involves guiding respondents through the matrix either row-by-row or column-by-
column.  In some cases, testing with respondents will indicate that most respondents 
take a similar course.  In other cases, testing with respondents will not provide an 
indication of a “typical” path.  In this event, the survey designers should take the lead in 
setting up a navigational path, so as to minimize the possibility of measurement error 
arising from inconsistencies in the way respondents choose to complete the matrix.  
This can be done using dominant vertical or horizontal lines.  If the matrix should be 
completed by rows, use a dominant horizontal line; if it should be completed by 
columns, use a dominant vertical line.  (A note about key-from-image restrictions: The 
matrix shown in Appendix D was not designed for a key-from-image processing system. 
 If it had been, some changes would have been necessary.  For example, black borders 
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around each response space would have been required so that the system could detect 
the response areas to present for keying.) 
 
The matrix shown in Appendix C, which came from the pre-2007 version of the Bureau 
of Economic Analysis’ quarterly foreign direct investment questionnaire, gave no 
indication as to the expected path of completion.  Lines were of equal shading, and 
spacing was uniform.  The redesigned matrix (Appendix D) was designed using a light 
blue background with white answer spaces.  A dominant horizontal line in a darker 
shade of blue was used to separate one row from another, indicating that respondents 
should complete the matrix row-by-row.  The addition of the “000” in a column that 
shared shading with the background (indicating that responses should be reported in 
thousands of dollars, rather than dollars) at the end of each answer space served to add 
space between data elements from one column to another. 
 
Cognitive testing and a pilot test on the redesigned matrix showed that it performed 
better than the old version (Tuttle et al., 2007).  The improvement cannot be attributed 
solely to the usage of lines and spacing however.  Additional factors included a clearer 
navigation path (made clear with the reverse-print bubble question numbers), more 
open space, and a reduction in the number of data elements that were collected. 
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Appendix A: A Snapshot of the Questionnaire Design Guidelines 
 
Guidelines on Wording 

• Phrase data requests as questions or imperative statements, not sentence 
fragments or keywords. 

• Break down complex questions into a series of simple tasks. 
 
Guidelines on the Display of Answer Spaces / Response Options 

• Use white spaces against a colored background to highlight answer spaces. 
• Use similar answer spaces when requesting the same type of information. 
• Clearly indicate the unit of measurement for each data item. 

o Avoid constantly switching from one unit to another and back again. 
• Decide whether or not to provide previously reported data to respondents after 

weighing the potential data quality benefits and risks and the potential disclosure 
and security risks. 

• Provide “Mark X if None” checkboxes only if it is necessary to differentiate 
between item non-response and reported values of zero. 

 
Guidelines on Eliminating Visual Clutter 

• Use font variations consistently and for a single purpose within a questionnaire. 
o Recommended font variations for paper surveys: 

� Print data item numbers in reverse-print bubbles. 
� Use sans serif fonts. 
� Print questions in bold text, minimum 8-point font, possibly larger 

than instructions and response options. 
� Print instructions in italics, minimum 8-point font. 
� Print response options in plain text, minimum 8-point font. 
� De-emphasize keycodes for respondents. 
� De-emphasize “Census Use Only” spaces. 

o Recommended font variations for electronic surveys: 
� Print data item numbers in reverse-print bubbles, if there is no loss 

of clarity.  Otherwise, clearly indicate the order in which questions 
should be completed. 

� Use sans-serif fonts. 
� Print questions in bold text, possibly larger than instructions and 

response options. 
� Print instructions in plain text. 
� Print response options in plain text. 
� Avoid italics. 

• Group data items and their answer spaces / response options. 
• Evaluate the necessity of any graphics, images, and diagrams to ensure that 

they are useful for respondents. 
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Guidelines on Establishing a Clear Navigational Path 
• Use a consistent page or screen layout. 

o For paper surveys, use a booklet format. 
o Arrange questions in a single column, rather than multiple columns. 

• Clearly identify the start of each question and section. 
o Using a “Start Here” header may cause respondents not to pay attention 

to instructions prior to the first question. 
o Use reverse-print for section headings. 
o Ensure that questions are numbered consecutively from beginning to end. 
o Number questions consistently across modes. 

• Group similar data items together. 
o Avoid using lines to separate items that are related. 

• Use blank space to separate questions and make it easier to navigate within 
questionnaires. 

• Align questions and answer spaces / response options. 
o Arrange response options in a single column below the question, rather 

than in multiple columns. 
• Use strong visual features to emphasize skip instructions. 

o Examples include the use of an arrow, bolding skip instructions, and the 
addition of parenthetic information at the beginning of the following 
question (e.g., “(If Yes…)”). 

• Inform respondents of the navigational path when a question continues on 
another page. 

o Examples include adding a banner at the bottom of the page that says 
“Continue with [item number] on page [page number]” and a repeated 
section header at the top of the following page with the word “Continued.”   

 
Guidelines on Instructions 

• Incorporate question-specific instructions into the survey instrument where they 
are needed.  Avoid placing instructions in a separate sheet/booklet/webpage. 

o If instructions appear with a question on the paper version, they should 
appear with the question (not with a help link) on the electronic version. 

• Consider reformulating important instructions as questions. 
• Convert narrative paragraphs to bulleted lists. 
• When possible, use an actual date, rather than a vague timeframe, to reference 

due dates. 
 
Guidelines on Matrices 

• Limit the use of matrices.  Consider the potential respondent’s level of familiarity 
with tables when deciding whether or not to use them. 

o To determine whether or not using a matrix is appropriate, interact heavily 
with respondents through qualitative or quantitative pretesting or studies of 
record-keeping practices. 
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• If a matrix is necessary, help respondents process information by reducing the 
number of data items collected and by establishing a clear navigational path. 

o Guidelines on breaking down complex questions into manageable tasks 
and using blank space to separate questions and ease navigation apply to 
matrices. 

o Reduce the number of data items in the matrix. 
o Explore the possibility of not asking respondents to perform calculations 

on the data they are reporting. 
o Establish a navigational path through the matrix (probably either row-by-

row or column-by-column) using dominant horizontal or vertical lines. 
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Appendix B: Two facing pages, instructions on the left, questions on the right, from the Bureau of Economic Analysis’ 
quarterly foreign direct investment questionnaire, pilot version 
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Appendix C: Matrix from Bureau of Economic Analysis’ old quarterly foreign direct investment questionnaire. 
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Appendix D: Redesigned matrix on Bureau of Economic Analysis’ quarterly foreign direct investment questionnaire. 

 




