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Computers have wrought an extraadnary 
txawbmaM in empirical social science re- 
sesuch, having expanded enommisly our ca- 
pcmeity to collect, gmms, d analyze data 
The conseqiaent availability of uilprece- 
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piricd results derived froan them have a 
huge contribution to wr t d m m d m g  d 
social canditiom and human behavia. To 
rhe extent that informed &iions tend to he 
better decisions, wmpuwization has given 
us a n d y  ubiquitous tool to help hiprove 
the human condition. 
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questions believed to be sensitive. As noted 
earlier, the range of questions falling into 
this category is larger than just those pertain- 
ing to sex, drugs, and violence, and testing 
this supposition by extending the experiment 
to a broader range of questions might prove 
enlightening. A n  audio-CASI experiment 
might reveal that responses to questions 
treated as nonsensitive have been routinelv 
misstated in previous surveys. Such an ex- 
periment could also be used to establish cul- 
tural differences in the sensitivity of particu- 
lar questions, and thereby enrich our inter- 
pretation of previously collected data and im- 
prove the design of future surveys. 

Ensuring data quality is perhaps the 
weakest link in the survey research process. 
For example, the World Bank's Living Stan- 
dards Measurement Study (LSMS), a large 
household survev that the World Bank has 
conducted in approximately two dozen 
countries since 1985 and that has been used 
extensively in  academic and policy research, 
involves little independent confirmation of 
the validity of the data gathered ( 3 ) .  Like 
most surveys of households and individuals, 
the LSMS attempts to safeguard data quality 
by adhering to careful procedures for data 
collection and coding. High response rates, 
internal consistency of the data, competent 
and well-trained interviewers and technical 
teams, and avoidance of proxy respondents 
for adults are all indicators of a high-quality 
survey process; however, these indicators pro- 
vide little direct evidence that the resulting 
data are accurate. The Turner et al, results pro- 
vide evidence that is consistent with the possi- 
bility that standard approaches to household 
data collection are seriously flawed. At  the 
same time, they demonstrate that researchers 
can use randomized experiments in conjunc- 
tion with new information technologies to as- 
sess data quality more broadly and persuasively 
and to remedy possible deficiencies. 

Further explorations 
The use of experimental techniques in the de- 
sign of surveys has a long and successful tradi- 
tion. Schurnan and Presser (4), for example, 
summarized decades of research on carefully 
designed experiments on the form of questions 
(for example, open-ended versus closed), 
their wording (for instance, tone and neutral- 
ity), the overall structure of sun7eys (for ex- 
ample, the order of questions and response op- 
tions), and the sun7ey context. Their main 
point is that these factors powerfully influ- 
ence the quality of survey data. Turner et al. 
f ~ ~ r t h e r  this tradition, but have only scratched 
the surface of what is possible. Their work sug- 
gests a range of follow-up experiments: 

First, the Turner et al. design is a two- 
armed randomized experiment that com- 
pares self-administered paper questionnaires 
with audio-CASI surveys. A n  experiment 

that included a third arm-the traditional 
oral survey-could buttress the conclusion 
that sensitive behaviors are underreported. 

Second, the addition of another round of 
data collection could also yield valuable evi- 
dence about the effect of'the mode of data 
collection on data quality. All of the re- 
spondents could be re-interviewed after be- 
ing re-randomized among survey modes. If 
audio-CASI is truly able to elicit more accu- 
rate data, one would expect a higher re- 
ported rate of sensitive behavior by indi- 
viduals surveyed by this method during the 
second round who took self-administered 
paper questionnaires during the first round 
and vice versa. Individuals surveyed by the 
same method on  both rounds would provide 
an estimate of the composite effect of recall 
bias, possible new sensitive behaviors be- 
tween the first and second rounds. and a 
possible effect of the first interview on the 
results from the second interview. 

Third, audio-CASI could be further 
tested by an experiment focusing on truly 
nonsensitive information. Turner et al, touch 
on this issue with respect to heterosexual be- 
havior, but their results may be somewhat in- 
conclusive, as alluded to in an explanatory 
footnote [table 2, footnote d, in ( 1  )]. 

Conclusions 
Randomized experiments offer a powerful 
methodology for illuminating potential weak- 
nesses in the quality of survey data. Ulti- 
mately, however, they cannot decisively 
validate any particular set of results. This is 
so even when, as in the article, the new data 
do seem to correspond to the results from a 
preponderance of independent studies, be- 
cause each study is subject to common or id- 
iosvncratic flaws and biases of its own. In 
getkral, researchers must understand that 
respondents have a complex set of motiva- 
tions for responding as they do, and it is pos- 
sible that they have some undiscerned moti- 
vation for answering questions incorrectly 
when the questions are delivered via a com- 
bination of computer and headphones. 

Notwithstanding the promise computers 
hold for the collection of high-quality sur- 
vey data, some practical observations from 
the field may temper social scientists' en- 
thusiasm in this domain. First, these new 
technologies require careful training of in- 
terviewers, not only to ensure that they 
have mastered the technology themselves 
but to be certain that they can quickly and 
effectively show respondents how to use it. 
This last point cannot be taken for granted, 
because the respondents for whom this 
technology may make the most difference 
sometimes have low levels of literacy and 
may be unfamiliar with and intimidated by 
computers. Second, the task of program- 
ming a computer to implement skip patterns 

correctly and to anticipate all of the path- 
ways that might be triggered by particular 
combinations of responses is far from trivial, 
and extensive pretesting is required to mini- 
mize errors. If mistakes are discovered in the 
field, the time required to correct them can 
be large compared to the planned period of 
survey administration. Such an outcome 
can wreak havoc with the collection and 
analysis of data. Third, lest we think that 
computerization of survey administration 
will save money, experience to date has of- 
ten revealed little, if any, savings. And 
fourth, we must remember that the poten- 
tial for computers to enhance data quality is 
still limited by some of the same factors that 
make the collection of high-quality data dif- 
ficult in the first place. For example, collect- 
ing data in poor, rural homes, as opposed to 
a controlled, laboratory setting, may affect 
individuals' responses, even when privacy is 
unquestioned. 

The  longstanding issue of how to assess 
and improve data quality is still with us. The  
complexity and difficulty of this problem 
creates a natural temptation among social 
scientists to neglect it. This problem is ag- 
gravated by an underdeveloped tradition in  
the social sciences of replicating studies us- 
ing independent datasets and by the fact 
that the implications of empirical studies 
are often difficult to test rigorously. Using 
new technology with experimental methods 
gives us a valuable tool to approach this is- 
sue, especially if the work is done in tandem 
with psychologists and anthropologists to 
understand human motivation better and to 
explore other means of validation, such as 
intensive follow-up interviews. There is no 
feasible strategy on the horizon for develop- 
ing a magic bullet that will solve the prob- 
lem of survey data quality. Instead, the most 
promising approach will probably involve 
multiple disciplines and methods that will 
provide us with a set of complementary indi- 
cators of data quality and guidelines for im- 
proving data collection, with new informa- 
tion technologies and further use of ran- 
domized experiments figuring prominently 
in these efforts. 

References 

I .  C. F Turner e t a / ,  Science 280, 867 (1998). 
2. A Pendeton, J McCarihy, A Cherin, Assessing 

the Quality of Retrospective Marriage Histories 
The June 1980 Current Popuiation Survey (un- 
publshed manuscrpt, 1984). 

3. M. E. Grosh and P. Glewwe, A Guide to Living 
Standards Measurement Study Surveys and 
Their Data Sets, LSMS Working Paper No. 120 
(World Bank, Washington, DC, 1995). 

4 H Schuman and S. Presser, Questions and An- 
swers in Attitude Surveys: Experiments on Ques- 
tion Form, Wording, and Context (Academ~c 
Press, San Diego, CA, 1981). 

5 I thank L. Rosenberg, N. Bennett, T. Brown, T 
Croft, A Gallup-Black, M O'Connell, and R.  
S h a ~ r o  for commenis and d~scuss~ons 

848 SCIENCE VOL. 280 8 MAY 1998 www.science~n: 




