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In discussions of mode effects, the survey methodology literature distinguishes three
modes of data collection--face-to-face, telephone and self-administered. There is an extensive
literature on possible effects of collecting data by each of these modes because they appear to
differ in fundamental ways. What has been less noticed, however, is that there are variations
within each of these methods regarding whether or not they are computer-assisted; that is,
whether the questionnaire is represented in electronic or paper-and-pencil form. There is a
paucity of literature on within-mode effects of using computers to assist in the data collection

process. o e

There are several reasons for this neglect of research on the effects of computer
assistance. Unil recently there has been relatively little experience with computer-assisted
data collection outside the telephone mode. While the possibility of using computers to assist
face-to-face interviewing has been recognized for a long time, its reality has awaited the
development of light, portable, inexpensive computers that ordinary interviewers could carry
ardund with them and use with relatively little training. Only in the last few years have such
computers been available and has CAPI become a practical reality. Computer-assisted
self-administered questionnaires have been used in special settings such as in mall intercept
studies or in medical offices to take medical histories. As with CAPI, computer-assisted

“ self-administradon (CASAQ) has been hampered by the lack of inexpensive portable
computers and widespread home ownership of compatible compurers that could be relied
upon for use with questionnaires sent to individuals on floppy disks. Thus, in effect, studies
of differences between CAPI and PAPI have been limited to the telephone mode.

But computer-assisted telephone interviewing (CATI) began almost simultaneously
with the spread of telephone interviewing, and indeed in some people’s minds is synonymous
with telephone interviewing. Shifting from face-to-face to telephone interviewing was viewed
as such a big difference because of the changes in the way respondents and interviewers
interacted and the differences in the availability of visual cues in the two modes. Other
possible differences, such as whether the questionnaire was represented in electronic form,

were not viewed as serious sources of response variation. There was not a long history of
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doing studies on the telephone, so that changes from PAPI to CATI were not seriously

investigated.

With CAPI, however, the situation is quite different. We have decades of experience
with face-to-face PAPI and are only now beginning to explore the feasibility of CAPIL. If
CAPI is introduced in a survey that has been done for a number of years with PAPI, as is the
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changes are due to mode effects or to real change in the phenomena. I hope that the spread
of CAPI will be accompanied by a vigorous research program designed to investigate mode
effects. If there turn out to be effects that are associated with the introduction of the
electronic representation of the questionnaire, then perhaps we should look harder at whether

or not something similar happens within telephone interviewing.
£ PP P g

'In discussing mode effects, we can distinguish among three types of effects--those that
change the interviewer’s behavior, those that change the respondent’s behavior, and those that
change in the interaction between the interviewer and the respondent. The most obvious

effects of CAPI are those that change the interviewer’s behavior because it is the interviewer

.

that is most affected by a change from PAPI to CAPL Indeed, it is not immediately obvious
that there should be any effect on respondents’ behavior because, from their point of view,
they are getting the same questionnaire as they would if the interviewer were working with a
paper-and-pencil representation. The use of a computer for recording answers, however, may
change the way respondents view the task and thus have an impact on their behavior.
Finally, reading questions off a computer screen and typing in responses may change the
quality of the interaction between interviewer and respondent, for example by reduced eye
contact or an increased formality in which the computer becomes a third party to the

interview,

THE ROUND 11 EXPERIMENT
The NLS/Y is a longitudinal face-to-face survey administered by the Bureau of Labor
Statistics (BLS) now in its 13th year. The sample consists of 11,464 people who were aged
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14-21 as of January 1,1979 and who have been interviewed every year since then. The
sample was stratified by sex, race, ethnicity, and poverty status with oversampling of blacks,
hispanics, white youths in poverty and equal numbers of men and women in each group. The
questionnaire is primarily oriented toward labor market participation, education and fertility.
It is an extremely complex questionnaire with many skip patterns and extensive rostering.
The complexity of the questionnaire and the difficulties that interviewers have in making their

: for 2 computer-assisted form.

NORC began work on a CAPI version of NLS in 1989 using software developed by
the Center for Human Resources Research at Ohio State, the prime contractor for this study.
In our first experiment, half of the Ohio sample for Round 11 of NLS, randomly selected
from all Ohio cases, was interviewed nsing CAPI. In all, 301 cases were completed by CAPI
(completion rate = 91.8%) and 264 cases were completed by PAPI (completion rate= 95.6%).
Because some of the cases were done on the telephone, the data presented here is only for

those cases in the experiment that were completed face-to-face (260 CAPI and 247 PAPI).

All 20 Ohio interviewers were trained on CAPIL. They completed approximaiely half

i Adinwea

of their caces nging CAPT (ronohlv 16 CAPT cages per interviewer) and half using PAPL
ot g CAX! (roughly 160 CAYI Cages per: VICWET) ang usmg
The PAPI cases were supposed to be done first so that the interviewers were already trained

on the instrument and had experience with Round 11 cases. Training on CAPI was conducted

after the interviewers had already done some PAPI cases.

A second larger nationwide experiment was conducted as part of Round 12. Data from

that experiment will be reported in subsequent papers.

RESULTS
The NLS/Y is an extremely complex questionnaire, and there are a vast number of
comparisons that can be made between the PAPI and CAPI modes. In this paper I shall

.
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First, however, I can report that out of 139 variables we examined, we only found 4
that reached conventional levels of significance. Of these 4, two are related to reports of
alcohol use, one concerned the unit of pay and one was respondent attitude toward the
interview, which is not part of the NLS questonnaire itself. I shall organize the discussion
around 5 types of possible effects--interviewer error, length, anonymity, respondent

motvation and the venerable "other".

Interviewer Error

The major advantage of computer representation of questionnaires is that the
investigator can better control the presentation of questions and subsequent branching patterns
that are contingent on the responses. In complex questionnaires like NLS/Y there are many
skip patterns and sections of the questionnaire that refer to responses earlier in the
questionnaire. Even with extensive training, interviewers make many mistakes as they
proceed with the interview. Many of the these mistakes are caught by the interviewer during
the interview itself, others are corrected in the central office by editors, but some slip thi‘ough
and cannot be corrected even with extensive cleaning. One of the primary attractions of
CAPI is the ability to program skips so that branching errors are eliminated. Errors of this-
type exist only insofar as the programming has not been able to anticipate every possible
combination of answers and allowed for a proper track through the questionnaire_. Reducing
this type of error can improve the quality of the data and reduce costs by eliminating costly

editing and retrieval and reducing the extent of cleaning.
CAPI does have a big effect in this domain. Table 1 presents the average error rates
for the CAPI and PAPI cases. It is clear that CAPI is working the way it is supposed to and

reducing the number of interviewer skip errors.

TABLE 1 HERE



Note that interviews done with CAPI also had fewer legitimate missing "Don’t
Knows" and item refusals. It is not clear why this difference should occur. Perhaps
respondents view CAPI as a more anonymous form of data recording and are more willing to
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differences described below. We will have to follow up in our analyses of Round 12 to see
whether this finding is replicated and whether we can understand better what might cause it.

One of the major differences between face-to-face interviewing and telephone
interviewing is length. Interviews conducted over the phone tend to go faster and responses
to individual questions tend to be shorter. Indeed, this difference is one of the primary mode
effects. Does anything similar happen with CAPI? The answer is clear and simple--No.

Table 2 shows the average length of interview for the two modes.

CAPI cases averaged 50.2 minutes/case; PAPI cases averaged 51.1 minutes/case with
large standard deviations for both groups. We do not have timing for individual items, as one
can from telephone interviewing, but times for some sections in Round 12 were recorded, and

preliminary analysis suggests that they also did not show any difference.

Anonyrity ST
One of the most interesting mode differences among face-to-face, self-administered

and telephone interviewing found by Sudman and Bradburn (1974) in their review of response

effects was on sensitive questions where there may be problems of self-p;cscntation. With
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to report negative behavior. While it is not apparent that CAPI would be viewed as more
anonymous than PAPI, since both are face-to-face, it is possible that the fact that the
interviewer is entering the responses into a computer rather than writing them down on a

form that has the respondent’s identifying information on it, will make respondents feel more
5



anonymous and encourage them to report more negative information. There is some evidence
that this may be the case, as is shown in TABLE 3.

TABLE 3 HERE

Table 3 presents the frequencies for the CAPI and PAPI cases on a number of items
relating to alcohol use, questions that have been shown to be sensitive and affected by
wording and format changes. {(se¢ Bradburn, Sudman and Associates, 1979.) While not all of
the items show differences in the direction of higher frequencies for CAPI and most the
differences are probably not statistically significant (2 of them are), in 23 out of 26
comparisons reports of frequency of alcohol-related problems in the last year are greater for
CAPI than for PAPI cases. The findings suggest a pattern that is worthy of further
investigation. Data from Round 12, which has a larger sample size, will enable us to follow

up on this possible effect.

Motivation of respondents

The quality of data is affected by respondents’ motivation to provide the requested
data, particularly in a study like NLS/Y which taxes the respondents’ memories for reports of
their past behavior in many different areas and asks a number of sensitive questions, not only
about such things as alcohol use but also about detailed information on income and assets. If
the mode of administration of the survey affects respondent motivation, it can thus have a
profound impact of the quality of data. Insofar as we can detect any effects of CAPI on
respondent motivation, it would appear to be positive or neutral.

. TABLE 4 HERE

There was no difference in the response rates between the two modes, a finding that is
replicated in the Round 12 experiment. Since these respondents have been interviewed for so
many years and have continued to cooperate, response Tate is not a very sensitive measure of

motivation. There was, however, a difference in the interviewers’ ratings of respondents’
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attitude toward the interview with the CAPI respondents being rated as more friendly and
interested than the PAPI respondents. In Round 12 we obtained more data from respondents
about their reaction to CAPI and may be able to say more about the motivational effects of
CAPI.

Other effects

I shall end with a puzzie. One unexpected difference that has emerged from the
examination of the data concerns the proportion of respondents who report being paid by the
hour. As can be seen in Table 5, 76% of the CAPI respondents report being paid by the hour
while only 67% so report when the interviews were dons PAPL

TABLE 5 HERE

This difference in wage rates is not statistically significant, but the proportion being
paid by the hour is probably significant. Since we have examined a large number differences,
and we would expect some significant differences on the basis of chance, it is possible that
this finding is just one of l-;hose chance differences. But there are indications from some
preliminary anaiysis of the Round 12 experiment that this difference is appearing there as

well. So it looks as if it is something real.

If it is a real difference, it is not clear what is causing it. The questions asked of
respondents about this topic are complex and have several subparts to enable respondents to

answer in a flexible fashion.
FIGURE 1 HERE

In the PAPI version all of the questions appear on on¢ page together so that the
interviewers can see what is going to be asked and where the question is going. CAPI
interviewers, on the other hand, get only one question at a time on their screens, with the next

question being determined by the response to the first question. Since the set of questions
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involve income, pay rates and whether one is paid by the hour or some other time period,
respondents may answer the questions before they are asked. The PAPI interviewers,
knowing what is coming, might actually use the suggested probe more often and get more
hourly reports in the beginning. But if that were the case, there would be a higher proportion
reporting being paid by the hour when the queston is first asked. As we seen Table 5,
however, the difference shows up only in response to the second question in which they were
asked specifically about being paid by the hour. It is possible that interviewers in the PAPI
condition were not in fact asking the follow-up question, but were codi_ng the answer as "no"
on the basis of either what they had heard before the question would have been asked or their
assumption that respondents who reported incomes as paid by the week or month were not
paid on an hourly basis. Further analysis is needed before we can understand what is
happening with this question. For Round 12 we have tapes of both CAPI and PAPI

interviews, so we will be able to test out some of these process hypotheses.

Conclusion o
We examined the differences for 139 variables between CAPI and PAPT cases in an
experiment where assignments had been made randomly to mode of administration. Except
for effects on interviewer errors that were programmed into the CAPI itself, in all of these
comparisons we found only 4 differences that looked as if they might even approach
statistical significance. This number is within the number that one might expect by chance

when making multipie comparisons.

There are a few differences, however, that deserve further study before rejecting them.
One intriguing hint is that respondents may treat CAPI as a more anonymous mode of data
collection and increase their reports of sensitive or negative behavior. A second possible
finding is that there may be some question formats designed to give flexibility to respondents
that when available to the interviewer only one question at a time affects the way respondents
answer or how their answers are recorded. Considerable further work is needed to understand

what is really going on in this case.




Table 1

Invalid skips
Don’t know
Refusals

NORC

Missing Data

PAPI
(N=260)

.19%
43%
.19%

CAPI
(N=248)

0%
15%
.004%




Table 2

TYA TYTY

rFaAril

CAPI
TOTAL

NORC

Length of Interview

Average
Minutes/ |
Case S.D. N.
51.1 274 247
50.2 17.5 259
- 50.7 22.9 506




NORC

Table 3
Alcohol-Related Behavior Reports
Question - - PAPI CAPI
IN_121) fAT_1 AON

\WN=104)

UN=LaT)

21/60 # times had 6 or more
drinks in last 30 days

4 or more 17

IxD
&

21/65 Ever had strong desire
or urge to drink
Yes 37

21/66 Ever drink much more
than intended
1 or more times
during the year 42

55

21/67 Ever found it difficult to
stop drinking
. b .

L1

ek
o

fud
w

21/68 Ever driven car after
drinking too much
Yes

S

o]
o

(V)
pd

21/69 Ever been sick the
morning after drinking
1 or more times
during the year 21

30

21/70 Drinking caused R or
someomne to be hurt
1 or more times
during the year 14

12

21/71 Ever drink for a long
period of time
1 or more times
during the year 19

33




NORC
Alcohol-Related Behavior Reports (Con’t )

Question - PAPI . "CAPI

21/72 Need more to get drunk
now than before
1 or more times

P SN e —

during t the yYear

-
[1v
bhd
=

21/73 Spouse/ partner threatened
to leave because of drinking
1 or more times
during the vear 4 5

/74 Tried to cut down drinking -  — —
n’t

1 or more times .
during the year 7 8

21/75 Ever shake the morning
after drinking
1 or more times
during the year 8 7

21/76 Given up on activities/
interests to drink
1 or more times
during the year 4 5

21/77 Needed drink so badly
couldn’t think
1 or more times
during the year 3 3

22/10 Drink more than before
to get same effects
1 or more times
during the year 7 11

22/11 Stayed away from work
because of drinking
1 or more times
during the year 3 9




NORC

Table 3

Alcohol-Related Behavior Reports (Con’t.)

Question

PAPI

CAPI

22/12 Lost ties with family
because of drinking
1 or more times
during the year

22/13 Drinking instead of doing
something you were supposed to

1 or more times
during the year

11

18

22/14 Kept drinking even though

Fa, N I S A FL N
LILIEdi VU I1edllll

1 or more times
during the year

11

22/15 Chance for raises hurt
by R’s drinking

1 or more times
during the year .

22/16 Spend a lot ot time drinking

1 or more times
during the year

14

22/17 Hangover interfered with

something else

1 or more times
during the year

0

15

22/18 Kept drinking after
emotional problem
1 or more times
during the year

22/19 Heard/seen things not
real after drinking
1 or more times
during the year




NORC
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Alcohol-Related Behavior Reports (Con’t.)

Question

PAPI CAPI

22/20 Taken a drink to keep
from shaking
1 or more times

»
- LT e Tr b ]

GUuring uwuie yeax

[
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22/21 Kept drinking after
problems at home _
1 or more times
during the year
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Tabie 4
Respondent Reactions
PAPI - CAPI TOTAL
(N=247) (N=260) (N=507)
Response rate - 95.6% 91.8% - 93.59%
Respondent attitude
toward interview
Friendly/ -
interested - 80 91 85
Cooperative 18 7 12
Impatient 1 2 3
Hostile i O -

100 100 100




NOGRC
Table 5
Respondent Pay Unit
PAPI - CAPI TOTAL
(N=137) (N=172) (N=309)
Identified as hourly in
first question 49% 48% 49%
Identified as hourly in
second question 18% 28% ‘ 23%
Total hourly 67% 76% 0 T2%
Average hourly wage
When identified in
the first question $6.81 . $6.82 ' $6.82
When identified in
the second question = $8.03 $7.92 $7.96

Total - $7.12 $7.22 $7.17




- NORC
Ficure 1

A. Altogether, how much (do/did) you usually
earn at that job? ENTER IN APPROPRIATE
BOXES. PROBE IF NECESSARY: Was that per
hour, per day, per week, or what?

NN

f LR R i 7 J & i i '}

DOLLARS CENTS

Perhour ....... (GOTOQ.23) ... 01

Perday ........ (GOTOB) ..... 02

" Perweek . ...... (GOTOB) ..... 03
Bi-Weekly

(Every 2 weeks) . .(GOTOB) ..... 04

Permonth ...... (GOTOB) ..... 05

Peryear ....... (GOTOB) ..... 06

Other (SPECIFY) . .(GO TOB)
07 .

B. (Are/Were) you paid by the hour on this job?

XYes & v v i e e e e (ASKC) ...... 1
No ...........GO0TOQ.23) ...0

C. How much (do/did) you earn per hour?

A A S A A A |
DOLLARS CENTS




A COMPARISON OF COMPUTER-ASSISTED PERSONAL INTERVIEWS (CAPI)
WITH PERSONAL INTERVIEWS IN THE NATIONAL LONGITUDINAL
SURVEY OF LABOR MARKET BEHAVIOR-YOUTH COHORT

. N.M. Bradburn, M. Frankel, E. Hunt, J.Ingels,
A. Schoua-Glusberg, M. Wojcik
National Opinion Research Center
and
Michael R. Pergamit

ABSTRACT

The purpose of this experiment was to assess the effect of conducting
interviews in Round 12 of the NLS-Y by the Computer-Assisted Persomnal
Interview (CAPI) method as compared with the traditicnal paper-and-pencil
personal interview method. The experiment was conducted on one-half of the
total sample and excluded respondents who had to be interviewed ocutside the
United States and/or in Spanish. Interviewers were assigned cases in the same
geographical region and, where possible, were matched with respondents for -
ethnicity. Assignment to the proper experimental or control group was done
through random assignment of interviewers., Thus the experiment reflects
actual field practices. The paper will report on the operational problems in
conducting the experiment. '

KEYWORDS . . _
CAPI; Mode Effeécts

INTRODUCTION

In this paper we present the first report of an experiment conducted in Round
12 of the Nationmal Longitudinal Survey of Labor Market Behavior-Youth
Cohort(NLS) in which a computer-assisted personal interview method (CAPI) was
compared with the standard method of face-to-face paper-and-pencil personal
interviewing (PAPI). The purpose of this experiment is to assess the effect
of conducting interviews by the CAPI method as compared with the PAPI methed.
Previous pilot work has demonstrated the logistical feasibility of conducting
NL3 interviews with CAPI, but no ajai.-cmal.-;b studies have b€6u d-l.u.u: to

invesrigate possible method effects on interviewer accuraéy or respondents
responses.

E NLS PREVIQUS PI F NCES

The NLS is a longitudinal face-to-face survey administered by the Bureau of
Labor Statistics(BLS) now in its 13th year. The Round 12 sample consists of
11,465 people who were aged 14-21 as of January 1,1979 and who have been
interviewed every year since then. . The sample was stratified by sex, race,
ethnicity and poverty status with oversampling of blacks, hispanics, white
youths in poverty and equal numbers of men and women in each group. The
questionnaire is primarily oriented toward labor market participationm,
education and fertility. It is an extremely complex questionmaire with many




skip patterns and extemsive rostering. The complex1ty of the gquestionnaire
and the difficulties that interviewers have in making their way through it
correctly make it an ideal candidate for a computer-assisted form.

NORC began work on a CAPI version of NLS in 1989 using software developed by
the Center for Human Resources Research (CHRR) at Ohic State, the prime
contractor for this study. In a pilot study, half of the Ohio sample for
Round 11 of NLS, randomly selected from all Ohio cases, was interviewed using -
CAPI. 1In all, 301 cases were completed by CAPI (completlon rate = 91.7%). a
All 20 Ohie interviewers were trained on CAPI. They completed approximately

half of their cases using CAPI (roughly 16 CAPI cases per interviewer) and
half using FAPI. -

While there were some problems that developed during this pilet study, the
pilot was considered successful and a more ambitious experiment was conducted 7
in Round 12. In the pilot study we used the Toshiba 1200 Laptop Computer =
(LTC) with a 20MB hard disk drive, a floppy disk drive, back-lit screen and

2400 baud internal modem weighing 14 lbs. which could be powered by battery or
electrical outlet. From the pilot study we learned that:

* At 14 lbs. LTC weight is a problem but is not an obstacle to use of
the computers. . -

* Use of battery ws electric power presented no problems to either the
interviewers or respondents.

* Hardware problems were reported by about 3% of the interviewers,
mostly during the first two weeks of the field pericd.

* Sereen readability presented a problem, particularly in bright light.

Interviewer difficulty with the keyboard turned out to be due to lack of
typing skill, racher than any spec1al problem with computer keyboards.
Practice improved performance,

Software o ' o -

The software used in these experiments was especially developed for this study
by the CHRR staff, under the leadership of Randall J. Olsen, rather than
adapting a previously used computer-assistance programming system as has been .
common in previously reported CAPI experiments(Denteneer, et al.,l987; -
Rothschild and Wilson, 1988; Sebestik et al, 1988). The software incorporated

the basic CADAC features of controlling skip patterns and ranges, rostering, "
allowing movement within the instrument, "filling” preentered data, and other :
minor features. It also handled the complex calendar operations in the

employment history section--a critical section which had given interviewers
considerable difficulty in the PAPI mode.

it is, of course, an advantage to be able to develop CAPI software for a
specific study, but it still does not make it an easy task. The development
and testing of software regquires considerable effort and extensive cooperation
between computer programmers and survey specialists. It cannot be viewed as

-2 : . .



simply designing a questionnaire appropriate for PAPI and then turning it over
to the programmers. BT T

Software development began with NORC survey staff adv1s;ng the programmlng
staff on the requirements of the software for actual field situations. When
CHRR programmers completed internal testing and judged a software version
ready for further testing, the NORC staff began Ttesting by "keybanging" to
determine if the software could be induced to break down. In addition the
software was tested for screen formats, consistency between PAPI question text
and CAPI question text, acceptability of ranges, enforcement of consistency
between guestion responses, correctness of skip patterms, correctness of
rostering and awkwardness of usage. When faults were found in the software,
programming staff first attempted to duplicate the error to verlfy its
existence and then correct it. - -

Most problems were found during the testing stage and quickly corrected. A
few more were discovered by the interviewers during training and were
corréected before the field period began. During the first 2 weeks of the field
period several other problems were discovered and corrected by instructing the
inrerviewers to phone in electronically to receive "fixes". The "fix" was
made by the CHRR programmer and sent to NORC for checking to verify its
accuracy and that it did not in turn create additional errors. When the fix
was successful, the CHRR programmexr set up a program so that the next time an
interviewer dialed in, the fix was automatically put. into her computer.

While one would like to have the CAPI program completely correct by the time
the field period begins, it is likely that some bugs will show up during
actual field interviewing even with the most rigorous testing beforehand.
Pencil-and-paper questionnaires frequently have errors also. The posslblllty
of fixing them after the field period begins is small. With CAPI, however,
updating of the programming was possible during the field period and was dome
electronically by the central office without having to rely on interviewers'
correcting the programs in their own LIC's. : - - -

THE NLS-12 EXPERIMENT

The success of the Round 11 pilot led BLS to consider usage of CAPI for the
NLS. They felt, however, that it was first necessary to acquire more
information: (1) What steps were mnecessary to carry out CAPI on a national
scale?: (2) What was the impact on the costs of carrying out the survey?; and
(3) What was the impact on the data of a change in colilection method?

Due to cost consideratioms, it was necessary to carry out further CAPI testing
in a live~production framework. BLS determined that a controlled experiment
was required. Information would be collected which would allow us to evaluate
each of the three questions posed above.

The NLS-12 experiment was designed with two constraints in mind. First, it was

to be a true experiment and strict procedures were developed to insure that
there was no contamination between the experimental and control groups; and
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second, the experiment could not compromise the quallty of the data for the
study as a whole, including the overall completion rate target of 92% which
was necessary to maintain the integrity of the panel.

The experimental design called for division of the NLS sample into three
subsamples: 25% of the respondents were interviewed using CAPI, 25% were
designated as a control group to be interviewed using PAPI; the remaining 50%
were regular NLS cases that were not part of the experiment. The data from the
CAPI and Control cases will be compared in the analyses of mode effects. The

wlll A -

design serves as a substitute for overlapplng samples which one might use in a
repeated cross-section survey. Thus, any mode effects from CAPI which cannot
be corrected can be controlled for in any future use 6f the data.

use random ==1actlc“ of cagses into

ecaus
efficient clusterlng of cases f interv1ewer assi gnment, mode selectio
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characteristics e.g. geographical location and previous NLS experience. Thus,
25% (77) of the Round 12 interviewers were randomly assigned to the CAPI
condition, 25% (77) were assigned to the control condition and the remaining

170 interviewers were assigned to the regular cases which were also done PAPI,

The sample selection process was as follows: field managers assigned NLS cases
to each interviewer as in any normal round. Interviewers were characterized
by assignment size and complexity (the presence or absence of supplementary
child cases), urban vs rural case load, assignment type (regular vs regular-
plus-conversion cases), and ethnicity (black, white, Hispanic). Interviewers
with Spanish language cases and cases outside the 48 contiguous states were
excluded from the experiment for cost reasons, the anticipated difficulty with
international phone transmission of cases, and the cost of providing
interviewer support by intermational long distance. These types of cases are
a very small portion of the NLS sample and excluding them from the experiment
was judged to have little adverse 1mpact on the generalizability of the
experimental findings.

Interviewers were randomly assigned to conditions by using procedures which
balanced the conditions on the basis of interviewer type: regular interviewer
vs conmverter; ethnicitfy; geographic region; and metropolitan/non-metropeolitan
areas. This was accomplished by sorting the interviewers with respect to
these four variables and then forming groups of four "matched" interviewers.
Within each matched group, interviewers were randomly distributed among &
groups: 1 CAPI group, 1 control group, and 2 regular groups.

Cases belonging to a CAPI condition interviewer were done in the CAPI mode,
those belenging to a control interviewer were in the control condition and
done PAPI. The remaining cases were "other" and dene PAPI. To maintain
experimental integrity interviewers and cases could not cress mode, that is a
CAPI interviewer could not interview a respondent in any other condition as
long as the interviewer was participating in the experiment. No PAPI
interviewers were allowed to do cases using CAPI.
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The total number of cases assigned to the CAPI mode was 2814 the control
sample had 2715 cases.

0 T PLE

Because interviewers were not allowed to work in more than one mode, certain
of the usual field economies were mot possible in the Round 12 data collection
effort. . For instance it was not possible to use one interviewer to conduct
interviews with two neighboring respondents if the Tespondents were in
different modes. The sample selection process (selecting assignments rather
than cases) minimized these effects. Further becauss of the exclusive nature
of the experimental modes and the use of a computer supported field management
system, it was possible to track experimental costs efficiently and easily.

The NORC automated Field Management System (FMS) is designed to track, om a
case by case basis, production, cost and sample information. Modifications in
the system set up for Round 12 were designed to allow tracking of the B
experiment and to assure that no contamlnatlon occurred between experlmental
conditions.

Executing a field experiment of this magnitude requires continual tracking and
the understanding and cooperation of the field management staff. Initially
there was some resistance on the part of field managers to some of the
requirements of the experiment since it meant that cases could mot be freely
transferred from interviewer to interviewer to maximize completion rdte and
minimize costs. Special attention had to be given to explaining to the field
supervisors the logic of the experimental method and the necessity of keeping
experimental and control cases completely separate. A special procedure was
established so that each week requests for reassigmment of cases between
interviewers were reviewed by the principal investigators to make sure that no
reassignments were made that would compromise the experiment.

Near the end of the field period it became clear that, within the constraints
of the budget, we could not achieve the targered completion rate for the
entire study and still maintain strict adherence to the experimental
conditions. Thus, for cost reasons, we stopped the experiment after we had
reached a completion rate of at least B0% each for the CAPI and the control
conditions (2305 cases, or 81.9%, for CAPI and 2268, or 83.5%, for the
controls). The remaining cases were completed by whatever method and
interviewer was convenient. The overall completion rate for all Round 12 cases
was 9l.8%.

FOR EV. E PERT

A great variety of data were gathered as part of the experiment which will
enable us to analyze potential mode effects. Interviewers filled out
Interviewer Feedback Forms on each case. Problem Report Forms were used when
problems were encountered as well as a lengthy 15th Case Questionnaire and an
Exit Questionmaire. In addition, Interviewers reported any problems to a CAPI
Support Supervisor who assisted them in problem solwving. In turn, the CAPI
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Support staff kept the central office persommel apprised of all difficulties
on at least a weekly basis. Respondents were also requested to f£ill out a
very brief questionnaire on the CAPI experience.

Because the aim of the experimental evaluation of CAPI compared with PAPI data
was to determine what--if any--mode effects occurred, the data had to be
treated in a comparable manner once they reached the data reduction center.
Once cases were received, the experimental design dictated somewhart different
processing procedures to assure comparability of daza. Control cases were
receipted, edited, coded and data entered. A case selected for validation was
sent to the wvalidation shop; if it required retrieval, it went to a retrieval
shop before being returned to the NLS library.

CAPI cases were electronically transmitted te NORC and immediately checked for
problems; transmitted data were checked against datz on the mailed-in disketre
for discrepancies and a dump of verbarim information {occupation, induscry,
colleges attended, etc.) was printed out for coding.  Dumps of validation
questions were printed for cases selected for validation. It was anticipated
that retrieval would be extremely rare and indeed this proved to be the case--
there was only one CAPI case Yequiring retrieval. CAPI cases, then were not
subjected to retrieval, editing or cleaning Control cases were processed
l1ike regular PAPI cases except that after editing, but before cleaning, a
first-stage file of control cases was created for the PAPI/CAPI evaluation.
These data will be the core of much of the analysis of CAPI and PAPI edzted
cases.

Because we are interested in knowing whether CAPI affects the way
interviewers read the questions or other aspects of the interactions between
respondent and interviewer, tape recordings were made of the first, second and
tenth interviews conducted by interviewers in the CAPI and Control conditions.
These tapes will be coded for interviewer reading accuracy and for any
mistakes in data entry by CAPIL 1nterv1ewers that would not produce a machine
detectable error. -

Data collection for the experiment ended in December and data processing is
still in progress, so we are not able to report here on modal effects on the
data themselves. We can, however, report ¢n many operational aspects of
conducting a large scala CAPI effort on a nation-wide basis.

OPE ION AS T ) : ) o B oo

NORC devoted a comsiderable amount of time and effort to the selection of the
hardware that most c¢losely met its needs as determined by the NLS-11
experimental results. From the interviewer’s perspective, the most impertant
desiderata were lighter weight computers and more readable screens. Ten
computers were evaluated. The Compag LTE was selected because of its light
weight, backlit screen, internal modem and 20MB hard disk, and long batrery
life. Although the GCompag computers were priced slightly higher than some of
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the others considered, they were selected because of their ability to meet all
of our needs as well as the support offéered by the vendor. Each CAPI
interviewer was provided a Compaq laptop at the start of the field period.

Where CAPT Interviews Were Conducted’

CAPI interviewers set appointments with NLS 12 respondents by the same means
as those interviewers doing traditional paper and pencil interviews. CAPE
interviews were conducted in the respondent's home, at the respondent’s place
of business, via telephone and, in several cases, in a penal institution.
With one exceprion, CAPI interviewers were able to go wherever necessary to
cemplete an interview using CAPI. In some cases CAPI intefviewers did tiot
have access to an alternmating current powsTr source and so made use of the
rechargeable battery they were issued with each computer.

There was only one occurrence of an interview being refused because of CAPI:
prison officials in one state refused to grant an NORC CAFI interviewer access
to an incarcerated respondent because the contents of the machine were
suspect, and could not be scanned by prison security personnel in advance.

How CAPI Interviews Were Complered o : o T

Each CAPI interviewer's laptop was preloaded in the central office with
electronic face sheet data specific to the interviewer’s caseload; the
information on a given respondent’'s face sheet largely determined the default
path followed during the interview. At the survey‘'s conclusion, a special
data backup and archiving program executed automatically, thus saving two
backup copies of the completed interview (one version copied to the Compagq
hard disk, another copied to a 3.5" floppy diskette) and preparing the case
data for electronic transmission to the host computer in Chicago. Case data
for interviews "broken off" before completion were not archived in preparatiom
for electronic transmission. S

How E : ata Were Sent to Chigcago

CAPI interviewers sent completed case data to Chicago using specidl
communication software lcaded into their laptop computers. They were also
regquired to send in weekly the 3.5" backup diskettes containing case data,
The contents of the backup diskettes were compared, byte-by-byte, with case
data transmitted electronically. Close analysis of data returned for every
completed case revealed no differences between the two versions. Details of
the computer support and transmission procedures are presented in Speizer's
paper (1991).

Traiping -~ < - S T S

Seventy-seven men and women were trained as CAPI interviewers. Since these
NORC interviewers were randomly selected to participate in the experiment,
they possessed varying levels of skill and experience with both interviewing
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and ccmputer use. The training program was designed with this wvariety in
mind. The aim was for complete flexibility: <that is, to teach individuals at
all experience levels. The training had three parts: self-study, in-person
training, and post-training evaluation

Early in the field staffing process six of the NLS-12 Field Managers were

selected to serve as CAPI field support during the field period. CAPI support ’

training for field managers lasted one day and focussed on support of
interviewers with CAPI difficulties. At the conclusion of this training, each
of the CAPI support staff was issued a.Compag laptop computer, loaded with the
CAPI software and data for 10 mock interviews. This enabled them to
familiarize themselves with both the hardware and sofrware. During this time
Central Office CAPI training staff were available to answer any questions that
arose among the support staff. Support staff familiarity with CAPI had the
added advantage of allowing us to use them as assistant trainers during the
CAPI interviewer training which took place two weeks after the support

training. Members of the central office CAPI training staff were avail

answer any guestions that arose during this perioed.

Each interviewer was mailed a CAPI Self-Study Training Guide and instructed to

spend 30 minutes completing it before arriving in Chicage for the training.
Rather than focusing on the NLS interview itself, the guide focused on basic
computer hardware and terminoleogy. The goal was te ensure that all trainees
arrived at the training with the same basic understanding of computer
terminology. The guide proved extremely valuable in two ways. First, all
trainees arrived at.rtraining with at least a basic level of computer knowledge
although a few with previous computer experience possessed more than the
others). Second, the descriptions and completed exercises served throughout
the field periocd as valuable job aids. Furthermore, because of their .
familiarity with basic computer terminology, even the most inexperienced
interviewers were able to accurately report any problems they encountered in
the field. :

Because interviewers were randomly selected to participate in the experiment,
they came to the NLS with varying levels of interviewing experience, both in
general and specifically on NLS. All CAPI interviewers received 3 days of
NLS-CAFI specific training after completion of whatever general and study
specific training was necessary because they lacked prevxous interviewing or
NLS experience. :

CAPI is a new technology, thus, we had available only a limited number of.
experienced CAPI trainers. This forced us to hold the CAFPI training in two
separate three day sessions. The first session contained all of the non-NLS
experienced interviewers, as well as some experlenced interviewers. The
second session contained only NLS experienced interviewers.

We paid special attention to the needs of trainees for a high level of
personal, hands-on experience with the CAPI program while they were still at
training. The training was designed so that the lecture and demonstration
modules were attended by the entire group. For the practice medules, the
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group was divided into three smaller working groups and given hands-on
exercises. This process enmabled us to standardize the lecture .and
demonstration modules of the training while still giving each trainee personal
attention.

Upon arrival at the trainine. each of the

F ikl = == =2 —_——t=itn gy TS bl

rainees received a set of GAP
materials designed to make their initial use of CAPI easier and less
overwhelming. The most important of these materials was the CAP] Technical
Manual which contained step-by-step instructions for performing any of the
tasks asked of a CAPI interviewer. Thus, if interviewers encountered a
problem with the CAPI software at any point during an interview, they could

refe* to this CAPI Technical Manual for the answer. S

In addiction to the CAPI Technical Manual, each of the 1ncerv1ewers received a
set of CAPI administrative specifications, which outlined the procedures o

follow when conducting a CAFI interview and a series of job aids to make the
interviewing task easier.

The focus of training day 1 was helping interviewers overcome any initial
computer fears they may have had. A brief session om how to pack and unpack
the computer was held. (The main cause of damaged machines is the failure to
pack them correctly for shipping.) This segment of the training had an added
benefit when it became apparent that computer-novices found this
familiarization time very reassuring. They were able to identify the various
parts of the computer for the first time and gain ease in handllng the
equipment.

The rest of the first day was spent in a demonstration of the software,
allowing the trainees their first hands-on experience with CAPI. The first
hands-on session was conducted using a generic non-NLS questionmnaire so that
trainees could concentrate on the CAPI procedures without worrying about the
specifics of the NLS instrument. The second half of the hands-on training
consisted of practice with a mock NLS interview,

D 2 covered the CAPT Ad
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onsiderably from the paper-and- penc11 procedures an in-depth demonstracion
of the CAPI special features such as slide mode, fast forward, review of Face
Sheet Information, ete., and more hands-on practice for the 1nterv1ewers

highlighting the use of the special features. - -

c

The vast majority of Day 3 was spent doing more hands-on NLS practice. The

trainees were required to complete an entire mock interview from the Household
Enumeraztion to the Interviewer Remarks. The mocks were done in pairs, freeing
up the trainers to move about the room and help the people who needed it most.

While trainees were c¢ompleting these mock interviews, members of the training
staff took pairs of interviewers and walked them through the transmission
process. Interviewers were shown how to enter the transmission portion of the
software, enter the appropriate codes and password, and transmitc their
completed cases. Also, at this time, interviewers had their actual NLS
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caseload loaded into their computers, so that when they arrived home they were
able to complete their telephone mocks and begin interviewing.

Day 3 concluded with interviewers repacklng their computers and preparing them
for shipment home. . ,

Upont returning home from training, each interviewer was required to complete a
telephone mock using the CAPI system. The telephone mocks were conducted by
non-CAPI NLS Field Managers.. This strategy allowed us to ensure that the FM
was able to assist the interviewers to resolve any CAPI specific problems.
This enabled us both to establish a test atmosphere and to model accurately an
actual interviewing environment. "Each of the seventy-seven interviewers was
able to complete successfully the telephone mock and begln actual field
interviewing. i
We believe the CAPI training was a complete success. During the field period,
only one CAPI interviewer, out of a total of 77, quit and that for reasons
having nothing to do with CAPI. Only one required training beyond the initial
training session., In comparison, the paper and pencil interviewers in the
Conitrol group lost 53 interviewers. It should be noted that all of the
interviewers, who were randomly selected to participate in the experiment,
attended the training. No one refused to work on NLS because of CAPI.

Operatijonal Problems

In planning for the Round 12 NLS experiment NORC established procedures to
address many problems that we expected to occur during the field peried.

While many of these problems did occur, others did not. Indeed, some problems
we anticipated to be major turnmed out to be insignificant.

One of the problems we anticipated was that of developing a cost efficient way
of providing support to interviewers during "non-business” hours. The firsc
step in developing this support structure was to establish a field support
network. Since the computer programmers’ time is very expensive, we wanted to
ensure they were involved with problems only they could reselve, The field
support network was designed to screen calls and resqlve a5 many problems as
possible withoutr programmer intervention.

In anticipation of problems solvable only by a programmer, however, an NORC
programmer was "on-call" during non-business hours for the first few weeks of
the field period. We found the number of calls requiring programmer
intervention rapidly dwindled, and, by the 4th week, we ceased te need
programmer assistance. At this point, the field support network took on more
responsibility in diagnosing problems and soon became quite proficiemtz. If
the field support metwork could not resclve the problem, a member of the NLS
staff was contacted at home. This cccurred only three times during the entire
field period. = o S

NORC developed a plan for quick repiacement of ‘field computers. Replacement
computers were always sent within 24 hours. 1If the problem occurred over a
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weekend, the replacement procedures were implemented first thing Monday
morning. The number of hardware problems experienced during the field peried,
however, was far fewer than originally expected. In fact, only five machines
broke down and needed to be replaced; three of these problems were diagnosed
during the training. S

terviewer E r o . L .

Due to the quick receipt of the CAPI tases, NORC was able to detect, analyze
and resolve interviewer errors much more effectlvely than those detected in
PAPI questionmnaires. When interviewers emcountered a problem in CAPI, they
were instructed to describe what happened in a comment field available at any
point during the CAPI interview. Additionally, in the Interviewer Remarks
section of the CAPI questionmnaire, interviewers were asked if they had
encountered any problems. If they responded positively, they were asked again
to describe the problem in detail. Whenever a "Yes" was recorded in response
to this question, CAPI automatically flagged the case as a "problem case"
requiring instant editing.

Problem cases were sent to members of the CAPI staff, usually the day after
they were received. Staff reviewed the case to determine what happened and
how to resoclve it. In many cases, the errors reported were very simple
things, e.g., the interviewer forgot the password to get into the case and had
to look it up in the manual. In other cases, they pointed to more serious
errors. The vast majority of problems encountered inveolved difficulty in

antarimas faditrdine raoctar A Ay e AF sharneae e thoa epafFrurass A
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improved training procedures should minimize this type of error in the future.

a7 ss cblems ' ’ - T

Before begimning the discussion of transmission problems, it is important to
note that transmission was not considered to be a success unless all parts of
the transmission were completed successfully. Thus, if an interviewer
attempted to transmit three cases, and was successful with the transmission of
only two, the transmission was considered to be a failure, even though two
cases were sucgessfully transmitted and received.

Success rates in the early part of the field period (July 1990) averaged 80%.
At that time NORC instituted some changes in the transmission sofrware that
increased the success ta 90% on the first transmission try, where it remained
for the rest of the field period.” The vast majority of the transmission
problems that remained were due to bad telephone line conmections. If the
interviewer terminated the connection and attempted to transmit again, the
probiem was solved. It shoulid be noted that the communication software
prohibited the dispatch of incomplete case data.

SYSTEMS TC SUPPORT CAFT
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The NORC Field na t 3 e S .

in an effo¥t to facilitate the management of the CAPI eXperiment, NCRC both
refined many of its existing project monitoring systems and developed new
ones. .The most notable of these systems was the Field Managemenr System,
(FM3), which was used for the first time on NLS during Round 12, TIn addition
to allowing Field Managers the ability to momitor the progress of their
individual regions electronically, on a case-by-case basis, the system allowed
the central office and the fleld managers to share data in new ways. For_
instance, the field managers’ computers were updated weekly as cases were
received in the central office. When a CAPI case was electronically received
in the office a code was returned to the field manager, through the FMS, to
indicate thart the case had been transmitted and successfully received.

Cne of the biggest advantage of using the FMS was its ability to enforce the
basic sample control rules outlined earlier. The FMS was designed so that
illegal assignments, e.g. 3551gn1ng Conrrol cases to a CAPI interviewer, were __
not allowed. Thus, by using the FMS, we were able to ensure the integricy of
the experiment. .

akd i " to oftware

In some cases, early in the field period, errors in the guestiommaire sofrware
were identified and the need for a fix was established. These errors
paralleled the type that-are traditionally corrected with errata memos to the
interviewers. CAPI, however, offered an opportunity to correct these errors
centrally, thus ensuring that each interviewer was following the correct
procedures.

During Round 12 five fixes to the CAPI questiomnaire were needed, all within
the first few weeks of the field period. When it was determined that a fix
wWas necessary, interviewers were notified and instructed to dial in to receive
the fix electromnically. )

Dnahﬂhﬂﬁ_?’!t Oninion Q-F CAPT
Each CAPI respondent was asked to complete a CAPI Respondent Feedback
Questionnaire at the conclusion of the Main interview. To date, 1,131
questiconnaires have been partlally analyzed. The preliminary analysis
indicates that respondent opinionm about CAPI on NLS is generally favorable,
often enthusiastically supportive. Most of the CAPI respondents stressed that
this year's survey, administered via the laptop computer, seemed easier for
the interviewer, was less stressful than in the past, i.e., than with paper &
pencil, and seemed more accurate.

Cost CA 2 - . . -
The cost elements for CAPI and PAPI cases are differently distributed, with

training costs being higher and data processing costs lower for CAPI as
compared with PAPI. These are cost differences that will persist by mode even
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after the method is firmly established and frequently used, although CAPI
training costs may come down somewhat as more interviewers become generally
familiar with computers. We estimate that the 3 days devoted to CAPI training
might be reduced to 2.5 if all interviewers were experienced computer users
and did not have to be familiarized with computers in general before beginning
training on the particular CAPI system and the particular srtudy.

At prevailing prices for laptops at the time we conducted this experiment, the
total costs of the CAPI and PAPI cases wére almost exactly the same. The
training costs ran aboutr 69% higher for CAPI than for PAPI, the field costs
for interviewine lahor were about 1% higher for CAPI, but fF vou add the cost

=iln SdLL SaT S04 Ll 5Tl lnl SLC

of the laptops (amortized over 3 years) to the 1nterV1ew1ng costs, then
interview costs for CAPI were about 38% higher than PAPI. On the other hand,
data processing cosSts§ Were almost 500% higher for PAPI than for CAPI cases
which almost exactly offset the greater CAPI costs of the orher elements.
Thus, the rotal direct costs for the twec modes in this experiment were almost
exactly the same. These costs do not reflect the costs of developing and
fixing the software and other CHRR costs nor the costs of admihistering the
experiment itself. 7

Direct interviewing costs for CAPI-administered cases were appreciably more
expensive during the first two months of the field period, costing an average
of $8.00 more per completed case than the PAPI control case through Week 12 of
the field period. After Week 12, the cost of completing cases via CAPI
decreased while the cost to-complete cases using traditional matrerials rose
slightly; by Week 17, the last week of the CAPI experiment, the cumulative
cost per completed case was only 1% higher than that of the Control sample.

We must be cautious in generalizing this cost experience to other surveys
since the final cost difference will depend on the mix of the elements in a
particular survey. For NLS, data processing costs are very large relative to
other costs, thus considerable savings in this element was achieved by using
CAPI, and those savings offset the extra expenses for training and the cost of
machines.

A big cost factor, of course, is the cost of the laptops, but the cost of
acceptable hardware is declining rapidly which will help make CAPI more cost
effective in the future. The depreciation period used and how one allocates
machine costs across studies will also affecr the costs for a particular

ctryvAary Fry +*his avmnarimanr we assumed a machine life of 3 vezrs and haranceas
sSTUSY . Or YNls €Xperinent, We a355ulcd macinine Llle OI 2 years and, opecause

of the lengthy field period, we assigned all of the machine costs to this
study. Other studies with a different mix of interview complexlty assignment
size and data processing complexity might have a different cost comparison
between the two modes,

CONCLUSTION

surveys even with present technology. For large, complex surveys it is
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probably cost effective at present hardware prices if the machine costs can be
spread over a number of years and the machines can be used at least 50% of the
time. The logistical problems in maintaining the machines, training and
supporting the interviewers and in transmitting the data electronically are
all well within our capabilities. The data concerning the effect of CAPI on
data quality or. possible mode differences in responses are still to be
analyzed, but so far we are optimistic that there will be few problems, and
many advantages. :
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