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Abstract: The paper describes a program of 
laboratory experiments and systematic obser- 
vations of people as they tried to fill census 
forms. The objective of the laboratory studies 
was to obtain information to be used in field 
studies to improve the design and wording of 
the United States Census questionnaires. One 
such field study, an experiment conducted in 
the context of the 1980 Census is also described. 

The paper then describes three kinds of 
field studies conducted f a  the Census Bureau's 

A Note 

The "I" in this paper is its author who headed 
a staff in the Statistical Research Division of 
the U.S. Bureau of the Census during the 
1970s. At the end of the decade the staff 
became a separate canter now k n o w  as the 
Center for Survey Methods Research. The 
"we" are colleagues or staff members, only 
some of whose names are cited in the refer- 
ence list. I am indebted to and grateful for the 
work of both named and unnamed colleagues 
and to Tom Jabine and Harold Nisselson for 
their leadership and encouragement during 
the 1970s and to Leon Pritzker for his training 
and support during the 1960s. 

Partners in the conduct of the laboratory 
tests were Jerry S. Cooper at the start of the 

Consultant, Washington D.C., U.S.A 

Public Information Office and it explains the 
synergistic effect of having the otherwise dis- 
similar studles with what were initially differ- 
ent objectives conducted by the same staff. 

Key words: Applied behavior analysis; 
columnar form; linear form: laboratory 
experiment; laboratory or systematic observa- 
tion, 

decade and Samuel Johnson at its end. They 
headed the Conlmunity Services Staff in the 
Field Division. Albert Comer's staff in the 
Administrative Services Division translated 
their own and my ideas about questionnaire 
design into reality. 

Until 1950 the forms used to collect informa- 
tion for censuses in the United States 
were documents with column headings which 
labeled the items of required information. 
(See Fig. 1 , )  Enumerators2 were expected to 

' The terms "enumerator" and "self-enumera- 
tion" are used by the United States Bureau of the 
Census instead of ..interviewer" and "self-admini- 
stration" to describe data col!ection for censuses 
rather than surveys. 
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Fig. I .  Reprod~rcrion of a portion of the I940 DECENNIAI, CENSUS form showing how 
headings labeled the items of required information foi. enumerators to translate into questions. 

translate those headings into questions for ized enumerator training to achieve more 
respondents. Aware that differences among nearly uniform understanding of the census 
questions which enumerators frame can items. 
contribute to errors in census statistics, Subsequent studies showed that, even when 
planners of the 1950 Census designed standard trained staff were expected to word questions 
questions for i t .  They also provided standard- identically, enumerators' contribution to 
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measured response variation was large (see ' Other reasons were the expectation of more 

Hanson and Marks (1958) and U,S, Bureau of complete coverage by use of the master mailing list 
than had been achieved by dependence on 

the Census (1979)). Tha t  was one,  among a enumerators following instruction; belief that - 
number, of reasons3 for adoption of a proposal quality of enumerators work would improve if a 

smaller and more select staff could be concentrated 
to as the ,here the need was greatest, i , e , ,  among those less - - - - -  ~ 

and ~ r i m a r v  method of collectinrr census willing or able to ehmerate  themselvk; and the " D 

statistics in the 1970 Census. hope for economies derived from the use of mail in 
place of door-to-door visits for most of the popula- 
tion 



While enumerarors can be trained to follow 
instructions about completing a form and can 
then interpret otherwise perplexing questions 
for their respondents, self-enumeration 
requires self-explanatory forms. The initial 
research described in this paper was designed 
to learn how to improve self-enumerative 
forms, It was initiated by Tom Jabine in May 
1969 with the objective of developing "useful 
general principles for the design of self- 
administered questionnaires and mechanisms 
for applying these principles systematically in 

a collection programs," (See 

There had been a few previous studies of 
self-enumerative questionnaires conducted in 
the 1950s and '60s but they were limited to 
field experiments with mailed forms (see 
Forsyihe and WiBhite (1972) and Jahine and 
Wothwe?i (1930)). Field tests have some short- 
comings. ?'hey are expensive, very difficult to 
control, and their results come slowiy, For 
these reasons it was possible to test very few 
variants and at least one test failed because of 
unsuccessful randomization of the variants 
among respondents. These same reasons may 
explain inconciusive te.;ts and tests of forms so 
different from each othzr. that it was impossible 
to identify which differences in the forms con- 
~ributed to the test outcome. 

Dr. James A ,  Bayton was one d the people 
with whom we spoke 3b~)ut  aleernati\ie ways of 
studying census self-enumerative question- 
naires. Bayton (1958) recornrnended adoption 
of methods he had eimployed in product test- 
ing iruiiies for commercial market research. 
Viewing rhe qi~esiionnalre as the Census 
Surc,iu'i product, two kinds of iaboratoiy or 
c!assroorn stiatlies steined appropriate: 

roduci tests or exprimeats designed to 
compare selected features of forms which 
were varied systernatically, 

ii) Process studies or observation of people 
trying to fi!l census forms to !earn what dif- 
ficulties and misunderstandings they have. 

Tests like these had not previously been 
tried by the Census Bureau and seemed 
promising, not as alternatives to field tests, 
but as preliminary adjuncts to them. We 
hoped that resuits from small-scale easily 
controlled, inexpensive, quick feedback laho- 
ratory or ciassroorn tests could serve as the 
basis for design of field tests of variants among 
which researchers could observe the kinds of 
differences which affect the completeness and 
accuracy of data or the ease of data processing. 

The recommended research strategy was to 
conduct preliminary laboratory tests using 
variants of census questionnaires and to field 
test only those variants which were shown to 
be superior as measured by item response 
rates, consistency among related items, and 
opinions of participants 

Starting with the two kinds of laboratory 
studies just mentioned, I will describe a 
program, some of whose projects or branches 
grew enough to obscure the t run!~ from which 
they began. &njectures about the reasons for 
the large branches from ifre slim trunk are of 
two kinds, First, iaboratory of- classroom 
observation anti experimentation with which 
we started led us to examine the scope and 
limi~ations of the methods we were using a r~d  
to seek answers which the methods svercn'r 
fashioned to f ind,  Principally. the yu,_ - t a m s  ' 

were about ihe roie of the questionnaire in a 
census conducted initially by mail; q~~esrions 
like: How many people open the envelope to 
iook at the form? Having opened the envelope, 
what, other than their ability, determines 
wtiethcr people \.,ill read and answer the 



questions'? What determines whether they will 
complete the form? Having completed it, is 
the act of mailing a form a significant barrier 
lo response? 

When the issues are put that way, the 
desired information is perspective about the 
importance of the questionnaire in the process; 
that is, to what extent have the forms them- 
selves been limiting factors in obtaining any 
response? While we expected that the class- 
room studies would indicate whether changes 
in the questionnaire would affect cornpietion, 
quality. and consistent!. of response, it was 
clear that these other factors, which could not 
be studied in the %aborarory, were significant 
determinants of mail-back response. 

-4 second reason why the program deveiop- 
ed as it did was because of demand for survey 
findings about the Census 
expanded public information program at a 
time when less interest was shown in or iase 
made of classroom findings by ihe Diifision 
responsible for census planning. So we set out 
to see what could be learned about question- 
naires while pursaing other objectives. As a 
result. four kinds of studies evolved during the 
1970s. 

In the remainder of this paper i will describe 
rhe four kinds of studies in the order in which 
they were undertaken and try to show how 
they developed one from another and are 
interrelated. The sequence has nothing to do 
with the relative importance or value of any of 
the studies or with a recommended plan for 
organizing research. Nor d ~ d  the four k i d s  of 
studies comprise a complete or. separate 
program. They were, however, the most 
ii1nova:ive studies involving questionnaire 
research which we undertook in the 1970s 
arid, therefore, are the focus of the paper. To 
repeat, they are: 

1. The already mentioned laboratory or class- 
room studies; 

2. Knowledge, Attitudes and Practices 
(KAP) Surveys; 

3 Applied Behaviol Analysis Surveys 
(ABAS): 

4 An expernment conducted in the context of 
the 1980 Census 

3.1. Laboratogv studies conducted during the 
l 070s 

5.1.1. How they were planned and conducted 

As described in the preceding section, class- 
room studies were undertaken to provide 
information for the staff responsible for 
design of the census questionnaires, Two 
kinds of questionnaires have been used in the 
1970 and 15180 Censmes; nameiy, a basic or 
short form and a sample or long form. 

ecause a large majority of households (80 % 
in 1970 and dose to that in 1980) were mailed 
shore census forms (see Fig. 2 for the content 
and design of the demographic items on the 
1970 Census questionnaire), research focused 
on them. i t  was not until the end ofthe decade 
that experimental f o r m  were designed to test 
hypotheses about the long or sample form. 

Work started with a review of the kind of 
form. a portion of -,hi& is shown in Fig. 2, 
and with discussions with the Decennial 
Census Planning Staff (responsible for the 
opcrational aspects of the census), and wiih 
staffs in the Population and Housing Divisions 
which are responsible for the content of the 
census. N1e learned their plans for data process- 
ing and content changes in 198il. On the basis 
of those discussions and our review of the 
form, we designed census-like variants having 
the following features: 

i) 

ii) 

iii) 

Instructions printed on the form itself 
rather than in a separate booklet. (In 
later tests, instructions were printed on 
the form and aiso in a separate bookkt. j 
Use of red ink to emphasize key words 
and instructions. 
Placement at the top rather than at the 
bottom of the page of questions asked to 
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Fig 2 Reproduction of a porfion of the 1970 DECEN(PI1AL CENSUS shor~jorm showing the 
linear format for suppl-y~ng mformatlon ubout hou~ehold members i t  1s a multzple fold form the 
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QUESTIONS 1 THROUGH 9 

Ansher Questmi ls  1 through 9 sbal i l  the p m p l e  
in household.  A household may be:  

(a) One f a m ~ l y  

(b) A person l ~ v ~ n g  alone 

(c )  Two or more iamr l ies  who 1lr.e and 
eat together, 

id) Any group of persons, re la led or un- 
iela!ed.uha s h a r e l i v m g  ai;angements 

Q.1 - List in Ques!ion 1: 
e Family members Ili,:ng here, including 

babtes s t i l l  i n  the h o s g ~ f a l  

r Relat rves l ~ v ~ n g  here 

Lodge i s  or bosrders l ~ v ~ n g  here 

servants  or h i red hands l l v i n g  here 

e Other persons I ~ v ! n g  here 

e Col lege s tudents  who s tay h e w  wh i l e  
attending col lege,  even i f  their parents  
l i ve  e lsewhere 

persops who usua l l y  Icve he i e  but ace 
t empo ra r~ i y  away (!n:luding ch l l d ren  I I ~  

board ing school  be low t he  co l l ege  l eve l )  

s Persons w i t h  a home e l seahe re  but  u h o  
s tay here most o f  the seek 

Do not l ist  i n  Question 1: 
A n y  person away from he ie  I n  the 

Armed Fo rces  

s Any co l lege student who s t ays  some- 
where e l s e  wh l l e  a t tending co l lege 

I Any person who osual iy  s t a ) s  some- 
where e i se  mosl  of the week 

r An) person away l i am  here i n  an i n s ~ l t u  
t l on  such as a home lor the a g ~ d  or 
mental h o s p ~ t s l  

Any person s tayrng or i l s l t l n g  here who 
has a usual home e lsewhere 

NOTE: If eve i yon t  here 1s staying on l y  
temporari ly and has a usua l  homc e l se -  
where, p lease f i l i  t h i s  c l r c i e  -- 0 
and gsve the i r  names on page 4 an the 
space for Quest:on 9. Do not answer 
any other questtons Ma l l  back t he  fo rm 
m Census Day.  

Q . 2  - I f  two or more unre la ted peapie l i v e  
together and share I tv lng costs ,  mark the 
lms l  one you l i ~ t  Head. Magi r hc  res l  
Olhcl  nonre lat ive .  

4 stepchi id  or l ega l l y  adopted c h ~ l d  01 the 
head should be iniarked Son or daughler .  

- 
.WHAT I S  W E  YAME OF EACH PERSON 

r h o  w a s  l la ln f  here oo C s n w l  Day or h a  urs 
~ t ~ ~ l n ~  or r l l l t l n g  h w l  n d  Dad na ather homrf 

Fnrr l  ";me - Middle in i t ia l  

k: Last n a m e  

F i i i t  name 

,. !* . , . A r l  there any olhri 
per10111 In this household'  

0 Y e s  * (>, ;>,,,?< 4 C#Vt.  0,:. ,.2,,.4<> 

,of ,h<, t , h  r - ,  t+t %,?I; , , , I !  

G N o  I<> g<t  !I!? ,,,f,>,">'2 ,,,, ?I,  

i ,  Old you leave anpane out ol  Q w t l l o n  1 because you *era 
~ o t  sure 11 he should be l lsted - lor example, i new baby 
$ I l l  ~n the t ~o i p i l a l  or J lodger aha also has another home! 

0 Y e s  a- (ha p i c c  J l r v r  nrz,di, m i l  

0 No re ' , \ , r  !.,I, 0 , d  

h O l  IS EACH P i R 5 3 Y  
RELATED YO THE HEAO 
OF THIS HOUffHOLOl  

0 Herd 
G wife a: hbrband 
G Scn or daugnlrr 01 naad 
0 Otnei rsl3l.ve of head 
0 Roome, boarder I 6 g e i  
0 Pallent ol lnmatr 
0 Other nonrelatvc 
0 Head 
0 Wtfe M h u r h n d  
0 Son or daughtei ol  bead 
G Olhei relative o f  head 

0 Roomi boaider, adgei  
0 Patient or i n m l r  
0 Othei oonrelativs 

0 Head 
3 Wife a husband 
0 Son or daughter 01 nerd 
0 Olher relalive of head 
0 Roamr  basrdei. :ndgei 
0 Patient or innale 
0 Other nonrclatlve 

0 Head 
0 Wife a husband 
0 Son or dauahler 9f head 
0 Othei r e l a t ve  a1 nead 
0 Roomer boarder lodge, 
0 Pat.enl or snntate 
0 Othei r.onrelntlve .- 
0 Head 
0 WlIB 01 hliibd"d 
0 Son 0, dauphlrr ol  h??d 
0 Othei reldl lve 01 Ihcdd 
0 Roomer Poaider odger 
3 Pallent or inmale 
0 Othei nonizIat8ve 

0 Head 
0 Wile 01 husbind 
0 Son or daurhtei 0 1  head , 
0 Other r e l a l ve  of lead 

0 Raomei boaadei lodger 

0 Pattent a, # m a l e  
0 Olne  iionrela!bva 

0 Heia 
0 Wi fe  a husband 
0 Son or daughter a' nead 
0 Other reiattve o f  head 
0 Roomel boardei. lodqe. 

0 Pa teo f  or inmate 
0 Other nonielallve 2 

Fig. 3. Reproductiorz o f  a portion of an  experimental variant used for iaboratory testing. Note 
instructioris in left column. Words  printed in red are underlined. The alternative wording and 
formarfor the ethnic origins question appear o n  this form. Also note that position marking o fage  
information is not requested. 
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0 Male 

0 Female 

0 Male 

0 Female 

0 Male 

0 F e ~ l e  

3 Male 

0 Ferndie 

0 Male 

0 Femzla 

-- 
0 Male  

0 F e m a l e  

0 Male 

C Feirale 

3 Wtmte 

0 N e p O  of Blac* 

0 i od ia r i  i . lamcani  

0 Japanese 
0 Chinere 

3 Olhei \  
S r r r , l y  ~ ~ ~. . 

0 Whlte 

0 Negm or B ' a c h  

0 I n d i a n  I h n e w a n i  
3 Japanese 

0 C h ~ n e r e  
0 Olhei 

S P ' ~ ! Y  - - - - -. - - -- 
0 h h d e  
0 Ncgi0 or 612th 
0 I ndnn  iArn?rcanl  

0 Japaneie 

0 Chinere 

0 Olher= 

s w : , i y  _ _ _ - ~. 

0 Whltc 

0 Negio or Black 

0 indbsn tA re : i i an i  

0 Japanere 

0 Chinese 

0 Other- 
s p c i t y .  - - 

0 White 

0 Negro or Black 

0 lndran I A r e r ~ c a n !  

0 Japanese 

0 Chinese 

0 Othei 
F g ~ c ~ ! ~  -. 

0 Wnlle 

0 Negro or Black 

0 Indian l A m e r i c m  

0 Jnpaneie 

0 Chlnese 

0 OIhei 

S ~ r r l i i  - - ~ - 
0 Whlle 

0 Negro Or Biack 
0 InJlan iA:witcanl 

0 Japanese 

0 5 h i w s e  

0 Olhel -- 
s , r c , i y  - - . . 

8. Did you i l s l  lnrona  

b, Is th is  p m l o n  
Of  blczican, 
PuerIe R I E P I ~ ,  
or other S p a n l r h  
d ~ l c m l 9  

0 Yes  0 No 

t 
Which o f  ihrle l  
0 k i t c a n  

0 Puetta Wican 

0 Other S w m s h  

0 Y e s  0 N o  

i 
Vilich cl these! 

O Mexican 

0 Pmr io  R ican  

0 Othei Spanish 

-- 
O V e s  O N 0  

i 
m l c h  01 these? 

0 Mexican 
0 P ~ e r l o  R ican 
0 Othei Spanish 

0 Yes 0 Nc 
t 

Whleh of t ha l r ?  

0 Mexican 

0 Pueito Rican 
0 Olhei Spanlsh 

-- 
0 Yes 0 Nr 

t 
Yhich 01 there' 

0 Mexican 

0 P m i o  Ricdn 

0 Other Spanish 

0 Y e s  0 Nr 

t 
Which of t h e l a ?  

0 Mr i l c r r  

0 P u e i t o  wean 
0 Other Spn l sh  

-- 
0 Y e s  0 N <  

t 
Which of t h e s e ?  

0 Mexcan 
0 Puert0,Rican 

0 Other Spsntsh 

Uonlo . -  -. 

l e a  

Y e a r  

Manin o 186. o ]as-  0 1 9 2 .  o i 3 i -  
0 1 8 7 -  0 1 9 0 -  0 1 9 3 -  0 1 % .  

Year 0 1 8 8 -  0 191- 3 1 9 d -  0 1 9 7 .  

A Ee 

The household coverage check questions are of the bottom of the page where they were in 1970. 
The experimental position, however, is on the next page which is not illustrated. 
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check completeness of the household 
roster. 

iv) Addition of a Spanish ethnicity item to 
the basic or short 1980 form. 

v) Combination of three separate questions 
about plumbing facilities into a single 
question. 

A request for age information in machine 
readable form was a feature of the 1970 
Census questionnaire. A t  the time of the 
Census we observed that it created more diffi- 
culty for respondents than other tasks involv- 
ed in filling a machine readable census ques- 
tionnaire but that observation was not system- 
atic. Therefore, we also designed a form on 
which respondents were not requested to 
repeat information about ages of household 
members in machine readable form, And, 
finally, we designed an alternative question to 
the one then recommended for obtaining 
information about Spanish ethnicity, an item 
to be added to the 1980 Census short form. 
Fig. 3 shows a portion of the initial variant 
which had the most experimental features. 
(Underlining in Fig. 3 shows where red rather 
than black print was used.) 

Having in mind a study of interactions 
among the variables as part of the initial expe- 
riments, 26 different forms were designed. 
They permitted separate study of three 
variables; namely, placement of instructions, 
color, and the request for machine readable 
information about a e. A single variant, how- 
ever, included the alternative wording of the 
ethnic origins and plumbing questions and 
alternative placement of the household roster 
questions designed to check completeness of 
coverage because interactions between or 
among these features were not anticipated. 

The plan for conducting the two kinds of 
studies was described in the initial report for 
the series, as follows: 

"Series A ,  Experiments: 50 or more per- 
sons (the number was reduced when fewer 
variants were studied in single experiments) 

fill forms under controlled conditions, includ- 
ing supervision by monitors, followed by 
statistical analysis of results, 

The objective is to compare particular 
questionnaire variants. 

Series B. Observation: One observer 
watches and listens to one subject as he or she 
fills a form, helps when necessary and discus- 
ses the form afterwards. 

The objective is to learn how people fill 
forms, what difficulties and misunderstand- 
ings they have and what are the reasons for 
any difficulties or misunderstandings." (See 
Rothwe11(1983),) 

We planned to and did find participants for 
the studies through the Community Services 
Program, a program we had proposed and had 
developed a prototype for during the 1960s. 
Its purpose is to assist in the conduct of the 
census in predominantly minority neighbor- 
hoods where analysis of earlier census results 
showed deficient coverage and where it had 
been difficult to recruit and keep staff and gain 
local cooperation. The position of Community 
Services staff members was developed to 
assist and promote census raking in their com- 
munities. Questionnaire research was an ideal 
assignment for them. If they did their jobs well 
they had many volunteers to participate in 
tests. The assignments also provided opportu- 
nities for the kinds of discussions about the 
census which they sought. Following an obser- 
vation session or an experiment, they could 
defend and explain the purpose of the infor- 
mation collected on the questionnaire partici- 
pants had filled, It thus became the assign- 
ment of the Community Services Representa- 
tive to find small groups of four to eight people 
suitable for observation sessions and groups of 
10 to 50 (depending on the number of differ- 
ent forms to be tested) for experiments. 

Nineteen hundred and eighteen people 
participated in 44 experimental groups and six 
observation sessions. Although, by choice, 
each group tended to be homogeneous, they 
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varied greatIy from people with very iittle 
education to graduate students and Iawyers, 
from young to old and they included many 
ethnic and racial groups, 

Initially, Community Services staff recruit- 
ed the groups and introduced the studies, 
following prepared scripts and directed by 
Statistical Research Division staff members. 
Subsequent studies, started in 1977, were 
conducted by Community Services staff 
members after training and indoctrination by 
experienced persons from the Statistical 
Research Division. Kits of instructions, 
materials, and scripts were prepared for them. 

5.1.2. The initial findings from laboratory 
studies 

It is possible in a review paper like this to 
present only a few highlights among the 
results. Here are the first three finding from a 
report to the Bureau sf the Census (see Roth- 
well and Rustemeyer (1979)). 

First 

Second 

most people who had less than eight 
years of school and were included in 
test groups could not start to fill a cen- 
sus-like form. 

Within the literate majority of the 
population (people with at least some 
high school), better-educated people 
filled census forms more completely 
and correctly than less well-educated 

U T  
they made the same kinds of mis- 
takes, just fewer of them. 

THUS, 
improvements made in forms for the 
sake of less well-educated people who 
have trouble filling them will also im- 
prove the performance of the better- 
educated. 
carryover effect of a difficult task (or 
one which seems unreasonable) in 
completing a self-enumeration form 
can adversely affect response rate to 
subsequent items. 

For example, the request to report 
year of birth in machine readable 
position markings resulted in lower 
response rate to the items which 
followed. 

Third a limited item position effect was 
observed. 

Two different item placement tests 
showed that the response rate to 
three questions designed to be sure 
that the household roster was 
complete, was affected by their place- 
ment at the bottom of a page or in the 
body of the form. 

YET 
efforts to improve response rate to a 
question about ethnic origins by shift- 
ing its position within the body of 
the form were not rewarded with 
increased response to it. 

Although the initial experiment was design- 
ed to measure interactions among the 
variables studied, none were observed. This 
design feature was dropped in most of the 
subsequent experiments but the initial more 
conservative design is clearly preferabie. 

Since classroom groups were not samples 
selected from a population, findings based on 
the studies were considered hypotheses to be 
tested in field studies based on population 
samples. One check of the findings was a 
comparison of results obtained in 1971 class- 
room tests with those obtained from a sample 
drawn from the 1970 Census (see Rothwela 
(1983) and Rothwell and Rustemeyer (1979)). 
That comparison added support, particularly 
for the third finding about position effect. 
Another check was a far looser comparison 
vith the results of an Adult Proficiency Level 
Study conducted by a private research organi- 
zation using a national sample (see University 
of Texas at Austin (1977)). That study added 
support for the first finding by showing that 
people who had little education were often 
unable to fill much easier forms than the 
census questionnaires. And, finally, as will be 
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described in Section 5.4 below, an experiment 
was conducted in the context of the 1980 
Census, comparing responses to the official 
census questionnaire .with those to two alter- 
natives. 

In addition to learning how people filled 
census-like forms, both the experiments and 
observations obtained information about 
opinions and attitudes of the participants. As 
a participant in an experimextaal group com- 
pleted and turned in the Form, a monitor sealed 
it and gave the person an envelope containing 
a duplicate of the variant the person filled. 
Attached to ir was a brief evaluation question- 
naire which the participant was asked to fill. It 
included such questions as: how difficult the 
census form appeared at first; how difficult 
filling it proved to be; which questions were 
difficult and which seemed intrusive; whether 
the instructions were clear; whether the print 
was large and dark enough; and so on. 

Analysis included the opinions expressed 
on the evaluation form. In the observation 
sessions, observers' notes described partici- 
pants' altitudes as well as their performance. 

5.2. Knowledge, Artitudes, Practices f urveys 
( K A  P) and Awa?,eness and Practices S'urveys 

5.2.1. HowKAP urveys were planned and 
conducted 

These surveys were undertaken in 1947 and 
1978 fon the Census Bureau's Public Informa- 
tion Office. They were done initially in  two 
communities in which pretests for the 1980 
Census were conducted (Camden, New Jersey 
and Oakland, California). They were based 
on probability samples. Some of the attitudi- 
nal questions asked were the same as those 

iion with the 1980 Census on contract with a 
private firm'. 

Because we were familiar with survey find- 
ings of over-reported socially acceptable 
behavior in surveys, the MAP Survey included 
a check of the reply to a question about 
whether the respondent had mailed back his 
or her census questionnaire against the record 
which showed which sampled respondents 
had actualis mailed back their questionnaires. 

The design for the national KAP Survey 
cmducted in 1980 was more sophisticated 
than that for rhe two pretest surveys. It was a 
two-stage study, Phase I interviews were con- 
ducted two months before the Census, prior to 
most of the public information campaign. 
Phase I1 interviews were conducted at the 
peak of the campaign, just before April 1, 
Census Day. The purpose of the two phase 
survey was to reduce any recall bias about how 
and when people learned about the census and 
what their opinions of it had been before the 
public inhrn~at ion campaign. 

5.2.2. The KAP findings 

The check of replics :o ihe survey quest~on 
agamst the records pcrmntted a c o n c h r ~ ~ , n  
that respondents d d  no-: overreport cooperd- 
tmn with the request to mail back their yues- 
tionnams Although the survey estimate of 
mall-back .itas hlgher than the &served r a k s  
mail-back of census forms was r.or over- 
reportzd Survey nipnrespondenrs (about 
15 76 of the sample selected In Camderi) were 
far less hkely than respondents to hake rna~led 
back the11 forms Thus, mobt of the higher 
estrrnate of mail-back promded by the survey 

in the classroom and provided We thought that it would be inapprvpriale for a 
Census Bureau interviewer to ask people at the 

confirmation that the classroom responses to time of the Census whether, for example, 
the questions were not atypical. believed the Bureau's promise of confidentiality, 

~h~ KAP studies conducted during the pre., Moreover, we feared that their replies about use- 
fulness of census statistics might be more polite 

tests became pretests Ihemselves for a than frank if the interviewer was a Bureau repre- 
national KA'P survey conducted in conjunc- sentative. 



could be attributed to nonrespoilse rather 
than response bias (see Bernstein (1979)). 
There was also a small measured effect of 
having been interviewed on respondent naif- 
back behavior, That is, a f ex  survey respon- 
dents mailed back their forms on the day of or 
day after the interview. 

The two phase study conducted in 1980 
made possible a firmer conclusion that the 
ca.mpaign had been successful in gaining the 
public's attention, particularly among the 
poor, and the Hispanic and 
groups. (See Moore (1982).) 

Very small percentages of people either in 
the pretest surveys, the January Phase I ;  or 
the April Phase i d  of the 1980 KAP Survey, 
expressed unfavorable opinions about the 
value or usefulness of a census. Griricisrn in 
classroom studies had varied by group but. 
with the exception of one small group of 17 
people, attitudes about the importance or use- 
fulness of censuses and performance in Filiing 
the questionnaire were not found to he relat- 
ed. It would, of course, have been wrong to 
suggest relevance of such a classroonn finding 
to the real world of census-taking and, for 
many, the finding was counter-intuitite. 
the XAP studies provided some confirmation 
of this resuit by showing that critical survey 
respondents were as likely as non-critical ones 
to mail back their censas questionnaires. 

5,2.3,  How the Awareness and Bsacrices 
Studies were conducted 

survey, the first Awareness m i l  
Practices Sztrvey, was undertaken in connec- 
tion with a census pretest for the Public Infor- 
mation Office, T h a t  lest wza in Richmond, 
Virginia in 1978, and a study like it was also 
conchicred In 1980. it?; principal purpose was 
to ri~onitor the effectiveness of the public in- 
formation program in making people aware of 
the approaching census and then to track 

awareness and the response to the mail-back 

campaign, But. like the MAP again. it also in- 
cluded some attitudinal questions. 

The probability sample for the survey was 
divided into daily portions and. for the pre- 
test, included a personal visit and telephone 
component to learn whether the telephone 
sample would give b~ased results. The 1980 
Census survey was based on a national random 
digit telephone dialing sample and was con- 
ducted by computer-assisted interviewing, 
making it possible to provide daily reports 
about awareness and reported mail-back of 
census questionnaires. 

In the pretest, Census 
memhers acted as interviewers and in the 
Census the work was performed on contract, 

5.2.4. The findings of ;he Awareness arid 
Practices Surveys 

First, the telephone and personal interview 
portions of the Richmond survey produced 
the same results, which is why the Decennial 
Census survey was coidticted by telephone 
only. 

Second, responses to ihe attitilde questions 
were overwhelming!y Favorable as they were 
in the MAP studies. both when the Ccnsus 
Bureau staff conducted the pretests and when 
a contractor did the survey at the time of the 

1980 Census 
Another finding common to both the Aware- 

ness and Practices surveys and the two-stage 
KAP was the absence of any trend in  attitudes 
and opinions as they were measured over 
lime, Respondents were uncritical from the 
-,tart, giving little room to show improved i t t i -  

tudes. Vet, even tkc ?imited possibi!ity for 
increasing favorable ratings from before the 
census period or during it, ivas nor i ibser~cd.  
while public awareness was increasing greariy 
(see Mosre (1982)). 



5.3. Applied Behavior Analysis Surveys 
(A  B A  S )  

5,3.1. Wow and why the surveys were con- 
ducted 

In describing developments during the 1970s, 
I mentioned questions of interest outside of 
the scope of the classroom studies. Those 
questions and two findings of the MAP surveys 
led to our proposal to undertake what became 
known as the ABAS. 

The first MAP survey finding was the 
evidence of accurate reporting of mail-back by 
survey respondents. Second was our inability 
to observe consistent connection between atti- 
tudes and behavior in the MAP surveys, 
despite efforts to sharpen and expand the 
focus of the attitude questions. The classroom 
research, which also failed to show any 
consistent relationship between attitude and 
behavior, provided information about ability, 
but none about other variables associated wirh 
mail-back. 

The ABAS was designed to learn about the 
effectiveness of the mail-out in reaching 
respondents; about receipt of the census 
envelope; whether the envelope was opened; 
whether anyone started to fill out the form; 
whether it was completed and put in the mail. 
The survey provided answers to all of those 
questions throagh interviews with the house- 
hold member who was responsible for taking 
or not taking each step in the chain of events 
leading to mail-back. That necessitated occa- 
sional switching of respondents during an 
interview. 

The first ABAS was conducted in connec- 
tion with a rehearsal for the Census in New 
York City in 1978 and the second during the 
1980 Census shortly after Census Day, by per- 
sonal visits to a sample of households. A 
survey requirement to show the respondent a 
copy of the form he or she had been designat- 
ed to receive necessitated the personal rather 
than a telephone interview. 

Estimates from the ABAS showed a nearly 
identical mail-back rate to the one measured 
for the Census (84 O/O vs. 83.3 %). Moreover, 
the differentials among ethnic, racial and 
income groups in reporting mail-back coincid- 
ed with expected but never before directly 
measured differences among these groups in 
mail response to the Census. Lastly, the 
ABAS estimate of similarity in mail-back 
rates between recipients of short and long or 
sample questionnaires was consistent with 
census results. 

Confidence in ABAS estimates for infor- 
mation which could be evaluated contributed 
to credibility of the "uncheckabIe" replies 
about whether people received forms in the 
mail and what they did with the forms they 
received. Replies indicated that more of the 
decline in response, starting with presumed 
mail-out, could be attributed to what preced- 
ed seeing and trying to fill the form than to 
anything about the form itself (see DeMaio 
(1983)); non-receipt ( 5  %) and not having 
opened the envelope (2 %) were causes of 
nonresponse which could not be attributed to 
the content, design or length of the form. 

The survey also showed that perceptions of 
how difficult the census questionnaire was to 
fill were similar to those measured in many 
classroom studies. About 7 9/0 of the recipients 
of the short form who opened the envelope 
and saw it said it was very hard to fill. About 
8 O/O of those who thought the form looked 
very hard and 1 % of those who didn't think it 
looked very hard, reported that they had not 
even tried to start filling it. 

Only about 3 943 of those who said they 
started, reported that they did not finish filling 
the questionnaire. They, however, were more 
likely than the large majority to rate the form 
as very hard, to report that filling it would take 
more than a half hour, or to have large house- 
holds (which actually increased the amount of 
work involved). 
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AS identified a small group of 
people who did not start or finish their census 
forms for reasons attributable to the forms 
themselves. The unanswered question, of 
course, is how much easier or  easier appearing 
would a form have to be to prevent that 
discouragement. 

5.4. A Questionnaire experiment conducted 
in the context of the 2980 Census 

5.4.1. How and why the experiment was 
planned 

The last outgrowth of the research program 
which I will describe was the experiment 
designed to learn whether results observed in 
the classroom experiments would be found in 
the Census. 

To  return briefly to the laboratory studies, 
one of the consistent results over a number of 
experiments conducted late in the decade was 
that the format employed in the design of the 
1970 Census form produced more comp!etely 
and quickly filled questionnaires than that 
developed for the 1980 Census. The 1970 
Census format can be described as linear; that 
is, names of household members were to he 
listed one under the other in the stub of the 
form and the items or questions were printed 
on the top. (See Fig. 2 on pages 142-143.) The 
1980 format can be described as columnar. 
Names of household members were to be iis- 
ted across the top of the form and the ques- 
tions were in the stub. (Compare Fig. 4 on the 
next page with Fig, 2.) 

Justifications for conducting a question- 
naire experiment during the Census were 
provided by classroom research results, by 
reading about other research, and by concern 
about anticipated declines in mail-back rates. 
By the end of the decade, I had been intro- 
duced to the work of Patricia Wright and 
others in the previously unfamiliar field of 
document design. Finding t 
valuable outcome of our work, which, until 
then, we had considered unique. Wright 

(1980) described an experiment which I 
believed generalized a finding that a linear 
form like that shown in Fig. 2 would be easier, 
faster and better filled than a columnar form 
like that shown in Fig, 4'. Moreover, mail 
return rates which had been more than 80 96 
in the 1970 Census had dropped to as low as 
50 % in pretests conducted during the 1940s. 
Although the drop was attributed largely to a 
less cooperative public6, there was some 
concern that changes in questionnaire design 
might have contributed to it. One purpose of 
the experiment was to test that hypothesis. 

The experiment was conducted in conjunc- 
tion with the Census Logistical Early Warning 
Sample Study (CLE ). It was designed to 
measure the mail-back rates and the effect of 
office editing on census data, A national 
probability sample of 6,000 addresses was 
selected for the study. The return envelope 
which accompanied rhe mailed census form 
for sampled addresses was directed to the 
central processing office before being for. 
warded to the local census office. 

le, and selecting three instead of one 
address at sampled points, lt became possible 
to use the CLEWS sample a5 the control 
group for a questionnaire experiment. 

y the late 19709s, there was another kind of 
form which the Census ureau Director wish- 
ed to have tested; namely, a non-machine 
readable form. Criticism of the machine read- 
able forms (shown in Fig. 2 and Fig. 4) ied to 

' Observations not tested experirnentaiiy have 
been omitted from this report, One such observa- 
tion is that any matrix form is more difficult to fill 
than a simple form in which. for example, informa- 
tion about each person is reques.ted in a separate 
block. - Wright has reported such a finding 
reached experimentally. 
' I don't know whether the public was perceived as 
less cooperative in general because of changing 
behavior or whether the lowered cooperation was 
attributed to the fact that a test rather than a 
complete and nandated census was being conduct- 
ed. 
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the suggestion that a form he tested which was 
designed prinnari!~ from the point of view of 
respondents without regard to ease of machine 
processing. Although we had designed a non- 
machine readable form. we had not tested il 
and agreed with critics that commercial firms 
which were constantly concerned primarily 
with public acceptance might prot-ide fresh 
perspective. Competitive bids were won by a 
firm which developed an airrachtice three- 
color alternative f o r n  in abour six or eight 
weeks. (Fig. 5 on the following pages does no? 
do justice to it because its features include 
booklet instead of fold-out format, more 
attractive looking paper and print thai? was 
used for the standard census ques t~onnam,  
and s>stematic use of black. D ~ U C  and red 
prnnt ) The comrnerc~ally produced form was 
manled to one sample, the lineds form bent to 
another, whde the standard or control form 
was addresred to the third sample 

At the start ot thn paper I descnbea hlstorncal 
problems 111 conductrng field experrmerits dnd 
those encountered in the conduct of the 1980 
questionnaire experiment were not exception- 
at, 

First, there was a mix-up in mailing which 
required that 20 YO of the sample be eliminat- 
ed. Elhination was designed to affect all 
forms equally and, therefore, should not have 
affected comparisons. 

Second, the estimated mail-back of all 
forms, both experimental and control, was 
lower than that reported for the Census as a 
whole; 77 % as compared w ~ t h  83 '70. 

Third, as compared ~ i t h  a laboratorq study, 
the three kinds of questionnaires could not be 
treated uniformly. The standard form was 
featured prominently in a number of teie- 
vision advertisements showing athletes, enter- 
tainers and other public figures holding it and 
filling it out. In addition, all of the assistance 
centers were geared toward helping people 
with the standard form. While the linear form 
resembled the standard, the third non-machine 

readable form was her; ci~fferenr :n appear- 
ance 2nd mcid have heer rejected as c m 4 f m n !  
b> observant ielevrslon viewers 

Basei! on rzsutth of crassoom tests and Dr 
Wrght'r resenrch, kxe hipothes~zed that the 
h e a r  form i s  ould be mailed back at 3 hlgher 
rate than the standard form and ~ o u i d  be 
more completeiy and ~onslstently idled The 
alternatwe qon-machlne-readable form had 
beerl des~gned roz publrc acceptance but there 
mere d~fferences of opinion among Census 
Ruieau staff qembers about h o ~  successful ~t 

aould be and, sincc ~t had never been tested, 
no dgreement absui h o ~ ,  i t would be recened 

5,4.2. The fmdings from the Census experi- 
ment 

The three kinds of forms were compared in 
three ways: mail-back response. form comple- 
tion, and data comparisons. 

Small rneas~red statisticai differences 
shoued that the commercially produced form 
had a slightly higher mail-back rate, (38 %), 
than the standard form, (45  %)'. There was 
no difference between the cornrnerciaily 
produced form and the linear form nor 
between the linear and standard form which 
would have led to a conclusion that the change 
in questionnaire design piayed a role in  the 
snlaii decline from 1930 to 1980 in the mail- 
back rare (from 85.6 92 to 83.3 %). By 
comparison with these triviai differences, 
there were iarge differences in mail-back 
according to area. "Centralized areas" 
included city neighborhoods with high popu- 
lation densities and areas identified as difficult 
to enumerate, The mail-back rate from those 
areas was considerably lower than from 
'"decentralized areas" in small cities, suburbs 

' Estimates made before rhe Census lvas conducr- 
ed were :hat two million dollars would be saved for 
each percentage point of increase in mail-back. In 
that perspective, small differences are worth 
measuring. 
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eproduction of a portion o;f the experimental form produced commercially and used in 
the 1980 Census experiment. It is a booklet which is not designed to be machine readable. The 
questions are printed in black, the irzstructions in blue, and explanations about confidentiality, 
uses made of census starisrics and other matters not directly related ro the items themselves, are 
introduced in red print. 



Rothwell: Lilhoratoly arld Field Respotzse Research Studies 

--- -~ ---- ~.- --- - 

Pewon 2 is I <  hcc4 onrl Person 2'5 current  marltni ! ' l ~ r w n  ? !h f'.itc< A, ~ o r w l  

3 M'hlrr 
s ta tus  is [chcr , :  ,,n,,I 

0 Filipino C] Guarnnn~an Z noi  Sp;inish/tiirpanic 
3 Black or Ni.gro C! Korean 9 Samoan 3 now marrwd Z hli,xican. Xierbcan-Amci ( 'h i rani t  
3 .Japancsc 0 V i r t n a m r v  C] E s k i m o  2 widowed 0 f w r l o  Ki ran  
0 Chinew O A q ~ a n  Indian C] Aleur '2 d~vorced  2 Cuban 
; Indian i Amci 1 3 Haunitan 3 O r h w  3 separa ted  -1 : - _ , ) t h c r  Sp:rni,h Fii\panli. 

f p n n t  irrbL, h c l u u t  l j x i n t  rwlriii I L2 marricd 

. . .-.--A- 

I'erzon 1 i s l c h c ~ i l  an<,) Person 4'scurrcnt mari tal  I'erson 4 la ~ i ~ i c i i .  oric; 

3 \?hitc O Fdipmo 2 G u a m a n ~ a n  
SLRIUS is I T I I C C ~  u m i  O not Spanish 'Iliapanic 

0 Black or S ~ g r 0  C K ~ i e a n  fl Samoan 0 now marrwd fl hlerican, h l c v m n - A r n t v ,  Chi<.ano 
3 .Japanese 0 Yictnsmesc O Eskrmn 0 widowvd 0 f u e r t o  R ~ c a n  
0 C h i n i . 5 ~  0 A 4 a n  Indian 0 Aleut  fl divorced 0 Cuhan  
3 Indian I . $ m u  I i? Hawil imn fl 0 th r . r  O v p a r a t ~ d  I= O t h t ' r  Spsn r ih 'H i \pan : r  

I p n n t  iribe h d o i i ~ i  ip,;ni ~ ~ l ~ , ~ . ~  3 never m a r r i d  



156 Joiirital vf Official Siiitisiics 

and rural areas, The small di~ferenrini mail- 
back among forms was more pronounced in 
the centraiized than decenrralizzd areas, 
indicating that the machine-readable forms 
\\-ere niore !ikely to discourage ini.ier city 
residents than orher people (see Fansler et ai. 
(19Si)i. 

The census experiment did not yield the same 
clear differences in idem reqwise rates as the 
c!assroorn studies r?id. Differences in item 
response rates [ended to be small with notable 
exceptions of the item asking for Hispanic 
ancestry and items designed to check com- 
pIeteness of the housetaold roster. The non- 
response rates for these items were much 
larger for rhe commercially designed form 
than for the other forms, Since the comrner- 
ciaily prepared form had never been tested i:i 

m y  way. it should not be surprising that two of 
its innovations resulted in poorer response 
rates than either of the tested forms, What is 
surprising is tila$ the untested and very differ- 
ent form worked as weii as it did in compari- 
si3n with forms which ?lad been thoroughlj 
pretested. 

The hypothes~s about the linear form being 
better filled than the stantlard columnar form 
was not supported. Neither the matrix confi- 
guration (linear versus coiunlnar) nor the anti- 
cipated carryover effect of eliminating an 
instruction to  provide redundant age informa- 
tion in machine-readable form by doing 
position merkmg, cor~tribured to improved 
response rates for the linear forms in the 
Censits. 

The third kind of analysis iif the experiment 
wac, more i:ompicx and has more ambiguities 
than the two which have aiready been described 
i i , l -~ i l -hxk and item rmriresponse rates). 1: 
was a con-pjrison of data obtained or? al~erna- 
tivc questiitrrnaires for i t e m  \eiccted as 
worded or. po4tioncd differently or having 
different rzsprjnse :;iyle$ - for example, 
prccodeu versus open-ended quessiitns (see 
Mockov;ik (1"18), (1984)). The arnhiguiij 

was due ro multiple rather than single diifer- 
ences between cpestions, reqriiring conjec- 
tures about which difference might be creating 
any observed efkct ,  In face, however. rnosr of 
the mialtiple and obvious differences had little 
or no effect on the distributions of responses, 

These experimental results suggest the 
possibility of irzcorporating a quesrionnaire 
experiment like the one conducted in 1980 in 
future censuses for another purpose; namely. 
to obtain different measures of validity than 
those produced by post-enumeration surveys. 
The effect of rime, which is always problem- 
a rka t  in post-enumeration surveys, is e h i -  
nated when a different way of asking the 
question is employed in a matched sample at 
the time of the census. 

More of the questions with which we started 
might now ?)e answered it' we had been able to 
cornduct experiments and observations 
hongho~!i ,  the decade, On the other hand, 
:he surveys undertaken for the Public infor- 
mation Office not only met the principal 
objectives for which they were designed but 
also contributed more evidence than countless 
classrooms could have, that attitiides of parti- 
cipants and survey respcandmts would riot pre- 

'cr performance in a census. The Applied 
ehavior Analysis Survey. which was a 

descriptive study developed from the surveys 
done for the Puhiic Infor-rnatiorn Program, 
gave the Census ureau information it had 
never before had about what went on berweer? 
the rime the cluesiionnaires were mailed to 
householders and the time they were returned 
or not returned, 

The fieid e.iperir.ne:.lt conducted during the 
1980 Census suggested that (he differences 
srudieil in the laboratory might have been too 
small to show up in a real-world situation and 
that future laboratory studies should include a 
wider range of differences among variants. 
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