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Introduct ion 
The decennial census is conducted large ly  by 

self-enumeration. Therefore, the census ques- 
t ionna i re  c r i t i c a l l y  af fects whether or not 
people par t i c ipa te  in the census, and the com- 
pleteness and accuracy of the information they 
provide. Questions, i ns t ruc t ions ,  and response 
categories must be clear both conceptually and 
graphica l ly .  

The Census Bureau is engaged in a program of 
questionnaire design research that aims to im- 
prove response rates, and data qua l i t y  by look- 
looking at the task of answering the census 
questionnaire from the respondent's point of 
view. 

This paper presents i n i t i a l  results from 
th is  research. We took as a s ta r t ing  point 
the long form from the 1986 Census of Central 
Los Angeles County. To understand the problems 
that respondents had in completing the census 
long form, Census Bureau experts observed re- 
spondents as t h e y  completed forms. Each ses- 
sion consisted of a respondent and an observer 
who care fu l l y  watched whether or not the re- 
spondent read ins t ruc t ions ,  in what order the 
items were completed, e tc . ,  and what problems 
were encountered. Af ter  the form was completed, 
the observer debriefed the respondent to e l i c i t  
information about problems and mis in terpreta-  
t ions .  Observers asked respondents what they 
had in mind while answering items, how they 
understood the concepts in the question, 
whether they recognized skip ins t ruc t ions ,  and 
other probing questions. These sessions pro- 
vided a wealth of information not avai lable by 
simply reviewing completed forms and examining 
the errors that appear on them (see DeMaio, 
1986b, DeMaio, 1986c; and Holt and Lessler, 
1987 for  detai led summaries of problems with 
the 1986 census long form). 

Based on these resul ts ,  inspection of the 
form, and consul tat ion with experts both wi th in  
and outside the Census Bureau, we revised the 
census long form. The revisions we made are 
described in the sections below. 

To evaluate the effect iveness of our rev i -  
sions, we conducted some small-scale quant i ta-  
t i ve  tests of our revised quest ionnaire. These 
were sp l i t -panel  classroom tests in which hal f  
of the par t ic ipants  were randomly assigned the 
revised long form, and the other hal f  the 1986 
tes t  census long form. Part ic ipants in each 
session f i r s t  completed a census form, and then 
were given a debr ief ing questionnaire which 
tapped the i r  understanding of concepts and 
terminology used in the questions. 

A to ta l  of 515 people par t ic ipated in tests 
which were conducted in Apri l  1987. Pa r t i c i -  
pants included people aged 18 to 80, members 
of d i f f e ren t  racial and ethnic groups, and 
people with various levels of education. 
Minor i ty  racial  and ethnic populations with 
re la t i ve l y  l i t t l e  education were overrepre- 
sented. The par t ic ipants  were recrui ted by 
Census Bureau regional o f f i ce  s ta f f  who work 
with local community organizat ions. Using 

t he i r  contacts, the s ta f f  organized sessions 
as part of regular a c t i v i t i e s ,  or organized 
special sessions with employees, group members, 
community service par t i c ipan ts ,  etc. The par- 
t i c i pan ts  in these sessions do not const i tu te  
a representat ive sample, but provide us with 
enough cases to make some broad statements 
about s t a t i s t i c a l  di f ferences in report ing on 
the two forms. 

In the next three sections of th is  paper, we 
discuss problems related to the overal l  s t ruc-  
ture of the form, those related to response 
formats, and conceptual and question wording 
problems. We describe our revisions to the 
questionnaire and present resul ts of our tes ts .  

Problems Related to the Structure of the Form 
In our i n i t i a l  one-on-one observations, we 

discovered that many respondents had d i f f i c u l t y  
understanding and fo l lowing the form. A few 
people answered the example questions in the 
ins t ruc t ion  guide before they even noticed the 
census form. Other people repeated information 
about the same person more than once because 
they d idn ' t  real ize that  the same set of ques- 
t ions was to be answered for  each household 
member. Three charac te r i s t i cs  of the form con- 
t r i b u t e  to these problems. F i r s t ,  the sequence 
of sect ions, and the order of questions w i th in  
sect ions, do not make sense from the point of 
view of respondents. Second, rout ing ins t ruc-  
t ions do not explain the s t ruc ture of the form. 
Third,  terminology for  re fe r r ing  to household 
members is not consistent .  

The st ructure of the long form is imposed by 
the need for  quick processing of I00 percent 
information from al l  households and persons. 
The operational requirements of census-taking 
are accommodated by put t ing al l  I00 percent 
person and housing questions on a single large 
foldout page, which is followed by the sample 
housing and person questions. Thus, the long 
form involves a f a i r l y  complex sequence of 
tasks: respondents must f i r s t  l i s t  a l l  house- 
hold members, f i l l  a matrix of information 
about each person, answer coverage and housing 
questions, and f i n a l l y  answer addi t ional  ques- 
t ions about each person l i s t ed .  

This awkward order is confusing because the 
sequence of tasks is not c lear ly  label led.  Nor 
are questions numbered sequent ia l l y - - the  hous- 
ing items are preceded by an H (HI to H29), and 
are placed between two sections of person items 
(items I to 7 precede the housing items, and 
items 8 to 31 fo l low them). The lack of c lear 
s t ructure can resul t  in major respondent er rors .  
Some respondents do not know where to s t a r t ,  
and skip Question I (the l i s t i n g  of household 
members) e n t i r e l y .  Some respondents do not 
see that the f lap is to be opened, so they 
skip page 2, which contains the I00 percent 
questions for  each person in the household. 
These questions are presented in a matr ix fo r -  
mat, with the questions l i s ted  down the side 
of the page and the names of household members 
across the top. Some people do not understand 
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this matrix format and make mistakes. Finally, 
there is no clear indication when or where to 
stop f i l l i n g  out the form. As a result, some 
respondents report duplicate sample person 
information. Many people waste time fl ipping 
through the form trying to figure out where to 
go next, and do not ever find the space on the 
back page to provide their name and telephone 
number. 

Another problem is that the terminology used 
to identify household members is not consistent 
throughout and is not reinforced. The original 
l is t ing in Question 1 does not label or number 
the lines on which names are to be entered by 
the respondent. At the second stage, while com- 
pleting the matrix of 100 percent information, 
the boxes in which names are to be written are 
labelled "Person 1," "Person 2,'° etc. One of 
the subsequent housing items refers to these 
labels. However, upon confronting these labels 
after answering numerous questions on unrelated 
topics, i t  is not certain that respondents 
associate the labels with the proper persons 
from the matrix l is t ing.  This may cause mis- 
matches between the various sections of person 
data, and may encourage improper definitions 
of household membership. 

We attempted to eliminate problems by revis- 
ing the form. First, we tried to make the form 
easier to follow by clearly labelling the 
sequence of tasks ("Step 1. Make a l i s t  of 
the people who live here," and so on). Second, 
we numbered the questions consecutively from 
the beginning through the last person question. 
The "H" prefix for housing questions was 
dropped. Third, we clarif ied references to 
persons. Instead of referring to "this person" 
or to "Person 1," "Person 2," etc., we consis- 
tently referred to "Person A," "Person B," and 
so on. Letters were used instead of numbers, 
since numbers are used to label questions and 
in many other ways. All population items refer 
to an expl ici t  person either in the question 
(for sample items) or in the responses (for 
100 percent items). These letters are intro- 
duced in Question 1 and maintained throughout 
the form. Finally, we added instructions to 
make i t  clearer to respondents when they are 
finished. 

Table I presents a general summary of the 
data necessary to evaluate the effects of our 
changes. A total of 515 forms were f i l l ed  
during the classroom experiments--256 1986 
forms and 259 revised forms. The households 
enumerated in the two groups were of approxi- 
mately equal size--the 1986 forms contained 
an average of 3.5 persons, while the revised 
forms contained an average of 3.7 persons. 2 
Since the average household size is similar, 
one might expect data would be given for similar 
numbers of persons on both forms. However, as 
Table 1 shows, data were given for substantially 
higher number of people with the revised than 
with the 1986 form (743 vs. 703). This suggests 
that respondents who f i l l ed  out the revised 
form provided more complete data for all house- 
hold members. 

Other data also suggest that revised forms 
were f i l l ed  more completely. We had observed 
that some people did not know where to begin 
f i l l i n g  out the form and skipped the household 

l is t ing.  In our revision, we sought to c lar i fy 
instructions and help respondents to begin the 
form. This effort appears to have been suc- 
cessful. Only 7 percent of respondents to the 
revised form lef t  the household l is t ing blank, 
while 28 percent lef t  i t  blank on the 1986 
form. 3 We believe that the simplified instruc- 
tions on the front cover and flap are respon- 
sible for this improvement in response. 

Table 1 also shows that respondents to the 
revised form were signif icantly more l ikely to 
begin the sample person section, and to finish 
the sample person section once they started 
i t .  Five percent of the 1986 forms contained 
no sample data, compared to less than 2 percent 
of the revised forms. In addition, 16 percent 
of the 1986 forms lacked sample data for one 
or more household members, compared to 9 percent 
of the revised forms. Participants in the 
classroom experiments were allowed only 55 min- 
utes to f i l l  out the census form. Respondents 
to the 1986 form may have provided more complete 
data i f  they had been allowed unlimited time. 
However, these data suggest that the revised 
form was easier for respondents to complete, 
given a limited amount of time. 

We also thought our revisions would reduce 
the likelihood of leaving the person matrix 
completely blank. We hoped to reduce reporting 
of duplicate person information, and to decrease 
the incidence of reordering persons between the 
100 percent and sample person sections. Results 
indicate these problems occurred infrequently 
on both forms. This suggests that the two-part 
presentation of the person items may not be as 
d i f f i cu l t  as we originally thought. 

R e sp o n s e f o rma t s 
We found a number of problems with the organ- 

ization of response categories and formats for 
entering responses. Some questions present 
respondents with long, complex l is ts of unor- 
dered response categories. Sometimes the 
visual organization of the categories makes i t  
appear that two circles are to be f i l l ed  in, 
when respondents are only supposed to f i l l  in 
one. In other cases, familiar information 
(e.g., an address or a dollar amount) is to be 
entered in an unconventional format. We sim- 
pl i f ied and reorganized response categories 
and formats to try to make the response task 
easier and clearer. 

Perhaps the most complex and error-prone 
response format is machine-readable marking for 
age and year of birth. The need to quickly 
capture information about age for the entire 
population requires that respondents provide 
age information in a machine-readable format. 
The task of FOSDIC age-marking is one of the 
more complicated things that respondents are 
asked to do in f i l l i n g  out their forms. For 
this reason, among others, the census attempts 
to obtain the information in more than one way. 
The form obtains written and machine-readable 
reports of age as well as written and machine- 
readable reports of year of birth. The 
"multiple measures" solution to age reporting 
problems is not total ly successful, however, 
since i t  introduces the possibi l i ty of inconsis- 
tencies in reports of age and year of birth. 
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Previous research has provided some evidence 
of consistency problems. A review of census 
forms from the 1985 Test Census of Tampa, F lor -  
ida showed that only 59 percent of the cases 
contained i n t e rna l l y  consistent responses for  
a l l  items (Spencer, 1985). The remaining 
cases had varying degrees of missing data or 
inconsistency, and 6 percent of the errors 
observed could not be f ixed without a c le r i ca l  
review. 

These errors and inconsistencies are for  the 
most part ignored in data processing; in 1980, 
only the coded year of b i r th  was used to deter-  
mine a person's age. Written entr ies were 
examined only i f  the coded year of b i r th  was 
completely blank. The wr i t ten  entr ies were 
never used to ver i f y  the accuracy of coded 
year of b i r t h ,  p r imar i l y  because of cost and 
time considerations (Spencer, 1986). For th is  
reason, i t  is extremely important that  the 
data be entered cor rec t l y  by respondents. 

We believe that  some inconsistencies may be 
caused by ambiguities in the wording of the age 
question, which asks for  "age at last  b i r t h -  
day." This wording suggests that something 
other than current age is intended, and can be 
in terpreted to mean, "age before last  b i r t h -  
day," or some respondents may read i t  as "age 
at next b i r thday. "  These speculations are con- 
s is tent  with research in the 1985 test  census 
(Spencer, 1985) which found that in about 
3.6 percent of person-records from a sample of 
Tampa tes t  census forms, age and year of b i r th  
were inconsistent  by exact ly I year. 

The layout of the age item is confusing. 
There are three rather large spaces for  w r i t i ng  
age (see Figure la ) .  In our observations, 
respondents did many creat ive things in answer- 
ing th is  item. Quite commonly, people don't  
real ize that  the f i r s t  column should be l e f t  
empty, and put two-d ig i t  ages in the f i r s t  and 
second, rather than the second and t h i r d  col-  
umns. Other people see the wide spaces and 
wr i te  two-d ig i t  ages in the f i r s t  column. Some 

a. Age I b. Year of birth 
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13 0 3 0 | ]3 0 3 0 

Figure la .  

people put the month and day of t h e i r  b i r th  in 
the second and th i rd  columns. Many people 
leave the FOSDIC c i rc les  blank because they jus t  
don' t  know what to do with them. Some people 
f igure out what to do by looking at the ins t ruc-  
t ion guide (some people f i l l  out the example 
in the ins t ruc t ion  guide as w e l l ! ) .  The corre- 
spondence between the numbers above and the 
c i rc les  below is not always c lear.  For example, 
a person with a w r i t e - i n  age of 19 was FOSDlC- 
coded as 109. Apparently the respondent f igured 
out halfway through the task what she was 

supposed to do, but did not go back and make 
her entr ies consistent .  

The year of b i r th  item also has design 
problems associated with the machine-readable 
report ing task. The current format of th is  
item is not a fami l i a r  or obvious format at a l l  
(see Figure la ) .  There are spaces for  four 
d ig i t s  for  year of b i r t h ,  the f i r s t  of which 
is already f i l l e d  in with a " I . "  The four 
columns beneath these spaces have varying 
FOSDIC marking pat terns.  The most questionable 
aspect of the marking patterns is the blackened 
c i r c l e  with no number beside i t  under the 
w r i t t e n - i n  "1." I t  is not c lear what th is  con- 
fusing feature is meant to accomplish. Another 
somewhat inconsistent  feature of the current 
format is that  the second box has underneath 
i t  only two FOSDIC c i rc les  ("8" and "9") which 
are not aligned with the corresponding c i rc les  
for  the las t  two d i g i t s .  

We revised the age and year of b i r th  items 
problems in several ways  (see Figure Ib ) .  
F i r s t ,  the wording of the age question is 
revised to ask "exact age today."  Second, the 
ins t ruc t ions  for  f i l l i n g  FOSDIC age c i rc les  
are revised, and the c i rc les  are realigned 
under the appropriate w r i t e - i n  boxes. Third,  
we ask for  the last  two d ig i t s  of year of 
b i r th  rather than three d i g i t s .  The two-d ig i t  
format is more fami l i a r  and should be easier 
to f igure out. Fourth, month of b i r th  was 
added; th is  change is not discussed here. 

a. Person F's age b. Month born c. Year born 

oo ooI:o ooI o oo 
0 1 0  1 0  0 1 0  0 1 0  

20 20 20 0 2 0  
3 0  3 0  30 0 3 0  

Figure lb.  

Age: Our changes did not s i g n i f i c a n t l y  re- 
duce item nonresponse for  age, which is 6 per- 
cent for  the 1986 form and 5 percent for  the 
revised form. 

However, in computing these item non response 
rates, we counted items with e i ther  FOSDIC or 
w r i t e - i n  entr ies as complete. One of the 
purposes of our revisions was to increase the 
percentage of persons who f i l l e d  in both 
the w r i t e - i n  and FOSDIC port ions cons is ten t ly .  
Our changes did increase the number of correct  
responses. As shown in Table 2, fo r  75 percent 
of responses on the revised form, a l l  parts 
were complete and co r rec t - - t ha t  i s ,  both the 
w r i t e - i n  and FOSDIC sections were cor rec t l y  
and cons is tent ly  f i l l e d  out--compared to 66 per- 
cent of responses on the 1986 form. 

We also hoped to increase the percentage of 
respondents who f i l l e d  the w r i t e - i n  port ion 
co r rec t l y ,  since i t  must be re l ied upon i f  
FOSDIC c i rc les  are l e f t  blank or are inde- 
cipherable. The proport ion of correct  w r i t e - i n  
responses is almost ten percentage points 
higher on the revised form than the 1986 form. 
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Several kinds of errors occurred equally on 
the two forms. In two cases s t a t i s t i c a l  d i f -  
ferences were observed, and in both cases the 
revised form did bet ter .  Respondents on the 
revised form were less l i k e l y  than on the 1986 
form to omit a w r i t e - i n  in combination with a 
correct FOSDIC entry. In addi t ion,  these re- 
spondents were less l i k e l y  to make errors in the 
w r i t e - i n  and omit a FOSDIC response en t i r e l y .  

To test  whether the question was interpreted 
cor rec t ly  by respondents, we asked two debr ie f -  
ing questions a f ter  completion of the census 
forms. One question contained a facsimi le of 
the age item and asked, "What do you th ink is 
meant by the phrase 'age at last  b i r thday '  in 
Question 5?" ( fo r  the 1986 form) and "What do 
you th ink is meant by the phrase 'exact age' 
in Question 8a?" ( for  the revised form). 
Results in Table 3 show that a s i g n i f i c a n t l y  
higher percentage of respondents to the revised 
form cor rec t ly  understood the question (89 per- 
cent vs. 80 percent on the 1986 form). 

We also asked a hypothetical question: 
"Today is John's b i r thday.  He turned 14. How 
should his mother record his age?" The bottom 
hal f  of Table 3 shows that 75 percent of 
respondents to the 1986 form indicated that 
John's mother should mark his age as 14 (the 
correct answer), while 87 percent of respond- 
ents to the revised form did so. 

In sum, our revisions to the age question 
appear to have reduced some types of errors 
that could af fect  FOSDlC-captured data. They 
did not, however, reduce item nonresponse rates. 

Conceptual Problems and Question Wording 
Many respondents make errors because ques- 

t ions are vague or use unfami l iar  terms, because 
answer categories do not f i t  the question, or 
because questions ask about complex or subjec- 
t i ve  concepts. Conceptual and wording problems 
are often hard to discover, because respondents 
go ahead and answer the question, and are 
re luctant  to reveal t he i r  confusion or misun- 
derstanding. The resul t  is that t he i r  answers 
may not mean what we think they mean. 

We did some experimentation with question 
wording on our revised form, in combination 
with probing for  respondents' in te rpre ta t ions  
of concepts and question wording on the debr ief -  
ing quest ionnaire. We present the results of our 
research on two questions which i l l u s t r a t e  d i f -  
ferent solut ions to question wording problems. 

Property size: Several wording problems are 
w e l l - i l l u s t r a t e d  by a question which at f i r s t  
appears simple: "Is th is  bui ld ing on a c i t y  or 
suburban l o t ,  or on a place of less than I 
acre?" One problem is that the question is 
phrased as an e i the r /o r  question, suggesting 
that the respondent should choose one a l terna-  
t i ve  or the other ( c i t y  or suburban l o t ,  vs. 
place of less than I acre). This is not the 
case, however; the question is meant to be 
answered "yes" or "no." In addi t ion,  i t  is 
double-barre l led,  and i t  is not clear whether 
people who l i ve  on c i t y  or suburban lots of 
more than one acre should answer "yes" or "no." 
Respondents in our observation sessions misin- 
terpreted the phrase " c i t y  or suburban lo t "  in 
several ways: some thought the question asked 
whether the c i t y  owns t he i r  l o t ,  and others 

thought i t  asked whether they l i ve  in the c i t y .  
F ina l l y ,  respondents who understand the ques- 
t ion s t i l l  do not know how big an acre is.  
(C i ty -dwel lers ,  in pa r t i cu la r ,  are ignorant 
about the size of an acre, which explains why 
the index of inconsistency for th is  item is 
high inside SMSAs, and low outside SMSAs; see 
DeMaio, 1985.) 

This item is a f i l t e r  question and the data 
are not actual ly  used, so we dropped i t  en- 
t i r e l y  from our experimental questionnaire and 
replaced i t  with a skip ins t ruc t ion .  We did, 
however, probe respondents to test  t he i r  under- 
standing of "acre." F i rs t  we asked "Do you 
know what is meant by the term 'acre'?" ' ,  then 
we asked respondents to estimate the size of an 
acre" "Which of the fo l lowing is closest in 
size to an acre? a square mile? a footba l l  
f i e ld?  a basketball court?" A footba l l  f i e l d  
is qui te close to the size of an acre; exclud- 
ing the end zones, i t  is approximately 5,333 
square yards; an acre is 4,840 square yards. 

Of those who answered the question, 91 per- 
cent claimed to understand the term "acre." 
(Their understanding of acre did not vary by 
form type.)  However, respondents were overcon- 
f ident  of t he i r  knowledge of the size of an 
acre. Only 46 percent of the respondents who 
answered the question reported cor rec t ly  that 
an acre is closer to the size of a footba l l  
f i e l d .  Incorrect responses were more-or-less 
evenly s p l i t  between overestimates and under- 
estimates. 

Number of rooms" I t  is sometimes d i f f i c u l t  
to answer a question, not because the question 
is unclear, but because i t  refers to concepts 
which are inherent ly  d i f f i c u l t .  A good example 
is the question, "How many rooms do you have in 
your house or apartment?" The question seems 
so simple and clear that i t  may be surpr is ing 
to learn that the index of inconsistency for  
th is  item is moderate (45), according to re- 
sults of the 1970 Content Reinterview Study 
(U.S. Bureau of the Census, 1975). 

Upon examination, the concept of "room" is 
not as simple as i t  seems. Respondents com- 
monly mis in terpret  th is  question as asking for  
the number of bedrooms. One respondent in our 
observation sessions thought th is  because when 
real tors ta lk  about the number of rooms in a 
house, they mean the number of bedrooms. 
Others saw the l i s t  of things not to count and 
jumped to the conclusion that only bedrooms 
were to be counted. A second problem is am- 
b igu i ty  about what const i tutes a "room" in 
s i tuat ions where the space is used as i f  i t  
were divided even though no walls ex is t .  Some 
respondents counted combination l i v i ng -d i n i ng  
rooms as two rooms, even though by the census 
de f i n i t i on  they should be counted as one room 
unless there is a pa r t i t i on  from f loor  to 
ce i l i ng .  Third, there is ambiguity about 
whether to count unfinished areas (such as 
basements) and storage rooms. The census 
de f i n i t i on  of "room" is meant to cover "whole 
rooms used for l i v i ng  purposes." The 1986 
form provides inst ruct ions to respondents, 
along with the question" "How many rooms do 
you have in your house or apartment? Do NOT 
count bathrooms, porches, balconies, foyers, 
ha l l s ,  or half-rooms." However, we observed 
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that many people did count rooms which should 
have been excluded. 

We t r i ed  to c l a r i f y  the meaning of "room" by 
l i s t i n g  examples of both inclusions and exclu- 
sions, and we gave an example of an unfinished 
room, which is not mentioned in the 1986 ver- 
sion. The revised version reads "How many 
rooms do you have? Count whole rooms, such as 
l i v i ng  rooms, bedrooms, and f u l l  ki tchens. Do 
not count bathrooms, porches, balconies, ha l l s ,  
unfinished basements, and storage areas." We 
moved the questions on number of bedrooms and 
bathrooms to immediately fo l low the question 
on to ta l  rooms, in order to emphasize the dis-  
t i nc t ions  among these questions. We thought 
that the qua l i t y  and consistency of the data 
might be improved by grouping together a l l  ques- 
t ions which require respondents to count rooms• 

Our evaluation of the revisions is based on" 
I)  a comparison of answers to the census items 
on number of rooms and number of bedrooms; and 
2) results of the debr ief ing• 

In most American households, the number of 
rooms in a house or apartment is larger than 
the number of bedrooms• Other l i v i ng  arrange- 
ments also ex is t ,  such as e f f i c iency  apartments, 
in which the number of rooms and the number of 
bedrooms are equal. But in general, comparison 
of the responses to these two census items 
provides some measure of v a l i d i t y .  

Table 4 shows that the number of rooms is 
reported as greater than the number of bedrooms 
for  92 percent of the revised forms, compared 
to 83 percent of the 1986 forms. 4 This resul t  
suggests that the information on the revised 
form is superior.  The next comparison is more 
unexpected" I I  percent of the 1986 forms con- 
ta in  a number of bedrooms larger than the num- 
ber of rooms. This is an impossible s i t ua t i on ,  
and indicates that one or the other of the 
responses is inaccurate. In contrast ,  less 
than I percent of the revised forms f a l l  in to 
th is  category. 

The debr ief ing questionnaire provides some 
ins ight  into these f indings• In debr ie f ing,  
respondents were asked to l i s t  the rooms they 
included in the i r  count. Respondents on the 
revised form, but not on the 1986 form, were 
e x p l i c i t l y  instructed to include l i v i ng  rooms, 
bedrooms, and fu l l  kitchens. Table 5 shows 
that l i v i ng  rooms and kitchens were counted 
s i g n i f i c a n t l y  more often by respondents to the 
revised form. 5 This suggests that o u r e x p l i c i t  
ins t ruc t ion  to include these rooms improved 
report ing.  However, respondents on both forms 
were instructed not to count bathrooms• These 
rooms were also ~ n t e d  by more respondents to 
the revised form, although the di f ference be- 
tween forms is not s i gn i f i can t .  

The e x p l i c i t  mention in the revised form of 
rooms to include and to exclude may have stimu- 
lated some respondents to count a l l  the rooms 
that they saw l i s ted  and overlook the ins t ruc-  
t ion to count some and not to count others. 
Whatever the explanation, grouping the items 
to create a consistent frame of reference for  
the respondent appears to provide bet ter  data. 
Census reports of number of rooms and number of 
bedrooms are more consistent,  and debr ief ing 
results indicate a more complete count of rooms. 

Conclusion 
Our results demonstrate that a respondent- 

centered program of research has potent ia l  for  
improving the design of the census long form. 
Our revised form showed substant ial  improve- 
ments over the 1986 form in several areas, 
although not a l l  of our i n i t i a l  hypotheses 
were supported. The results are based on a 
small nonrepresentative sample of respondents, 
however, and more research is needed to see 
whether these results w i l l  generalize to the 
population as a whole. We are cur rent ly  plan- 
ning a national mailout/mailback survey to 
answer th is  question• In th is  test  we w i l l  
analyze the ef fects of our revised wording and 
sequencing changes separately from our design 
and layout changes• We hope th is  test  w i l l  
give us a good basis for making decisions 
about the design of the census form in 1990 
and future decades. 

Footnotes 
1This paper reports the general results of 

research undertaken by Census Bureau s ta f f •  
The views expressed are a t t r i bu tab le  to the 
authors and do not necessari ly re f lec t  those 
of the Census Bureau• 

2These f igures are calculated from the num- 
ber of people l i s ted  in Question I in forms 
where the item was completed, and the number 
of person columns f i l l e d  in forms where Ques- 
t ion I was blank. 

3All di f ferences reported are s t a t i s t i c a l l y  
s i gn i f i can t  at the .05 level or bet ter  using a 
chi-square tes t ,  unless otherwise noted. 

4All percentages i n  th is  section are based 
on forms in which both the number of rooms and 
the number of bedrooms items were completed-- 
92 percent of the 1986 forms and 96 percent of 
the revised forms• 

5Readers should use caution in i n te rp re t ing  
the f igures in Table 5, since nonresponse for 
th is  debr ief ing item was high--23 percent for  
respondents to the 1986 form, and 17 percent 
for  respondents to the revised form. 
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TABLE 1 
Measures of Form Completion 

1986 Form Rev. Form 
(N = 256) (N = 259)- 

Average household size 3.5 3.7 

Percent of forms with" 
Questi on 1 blank 28% 7%** 
No sample data 5 2* 
Incomplete sample data 16 9** 

Number of persons l i s ted"  
In 100% person section 703 743 
In sample person section 617 678 

Percent of persons for  
whom we have sample data 88 91 

TABLE 2 

Summary of Information Related to the Age Item 

1986 Rev. 
Form Form 

Percent of persons for  whom age 
entr ies were" 

Correct w r i t e - i n ,  correct FOSDIC 62% 71%** 
Correct w r i t e - i n ,  incorrect  FOSDIC 2 4 
Correct w r i t e - i n ,  no FOSDIC 4 4 

Incorrect w r i t e - i n ,  correct FOSDIC 5 4 
Incorrect w r i t e - i n ,  incorrect  FOSDIC 5 4 
Incorrect w r i t e - i n ,  no FOSDIC 12 6** 

No w r i t e - i n ,  correct FOSDIC 4 1"* 
No w r i t e - i n ,  incorrect  FOSDIC 1 1 
No w r i t e - i n ,  no FOSDIC (item non- 6 5 

response) 

Number of persons 703 743 

TABLE 3 
Responses to Debrief ing Questions About Age 

1986 Rev. 
Form Form 

"What do you think is meant by the phrase 
'exact age'/ 'age at last  b i r thday '?"  

The age you are today 79% 89%** 
The age you were before 

your last  birthday 6 2 
Don't know I - 
NA 14 8 

Total 100 100 

"Today is John's bir thday. He turned 14. 
How should his mother record his age?" 

13 
14 (correct answer) 
15 
NA 

9% 3% 
75 87** 

- 1 

16 9 

Total I00 I00 

Number of respondents 256 259 

TABLE 4 
Comparison of Reported Number of 

Rooms and Bedrooms 

1986 Rev. 
Form Form 

Percent of forms on which 
number of rooms: 

is greater than no. of bedrooms 84% 92%** 
is less than no. of bedrooms I I  I * *  
is equal to no. of bedrooms 5 8 

Total I00 I00 

Number of respondents who 
answered both items 236 249 

TABLE 5 
Results of Debrief ing Question on Rooms Counted 

Percent who counted each type 
of room" 

1986 Rev. 
Form Form 

Kitchen 87% 95%** 
Bedrooms 95 96 
L iv ing /d in ing  room 89 96** 
Bathrooms I0 14 

Number of respondents who 
answered debr ief ing item 196 214 

NOTE" * = S ign i f i cant  at the •05 level 
• * = S ign i f i can t  at the •01 level 
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