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Research Questions

1 What are the relative effects of the two self-administered modes
and how do they compare to interviewer administration of the
questionnaire?

2 Do mode effects differ for socially desirable and undesirable
behaviors?

3 Does the more-is-better assumption hold?
4 Does question sensitivity vary with mode?
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Study Design - I Frame Data

Bias studies are difficult, true score often missing.
Here, survey of University of Maryland Alumni with records from
registrar and Alumni Association as sampling frame.
Table displays frame values in %:

Dropping class 70.9%
Unsatisfactory or failing grade 62.7%
Academic warning or probation 2.6%
GPA < 2.5 15.2%
GPA > 3.5 18.6%
Academic honors 9.5%
Member of Alumni Association 7.3 %
Donating money to UMD - ever 25.3 %
Donating money to UMD - in ’04 8.4 %
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Study design - II Dropout Rates by Mode

8 Kreuter, Presser, and Tourangeau

Table 4. Dropout Rates by Mode of Data Collection

Total CATI Web IVR

Initially assigned 1,501 338 639 524
Agreed to participate in Web – 617 –
Agreed to participate in IVR – – 508
Started the main questionnaire 1,107 329 368 410
Number of completes (in percent) 1,003 (66.8) 320 (94.7) 363 (56.8) 320 (61.1)

Association. Even though individuals with these positive characteristics were
overrepresented among the screener respondents, they still constituted a minor-
ity of respondents, and thus the majority of the respondents were in a position
to overreport these behaviors.

Nonresponse occurring after the screening interview could also introduce
bias and affect comparisons across the modes of data collection. Table 4 shows
the number of cases assigned to each mode of data collection, the number
who started the questionnaire, and the number who completed it.6 The overall
completion rate among the screener respondents was 67 percent.7 The rate
was highest among those assigned to the interviewer-administered interview
(320 completed the main questionnaire out of the 338 assigned to CATI, or
94.7 percent) and lower for the Web group and those switched to IVR, the in-
teractive voice recognition system (56.8 and 61.1 percent, respectively). These
differences are highly significant—χ2 = 155.0 with 2 df (p < .001). Most
of the nonresponse to the main questionnaire in the Web and IVR conditions
occurred before the sample alumni started the questionnaire. Of the 617 re-
spondents who agreed to do the survey over the Web, 40.4 percent (249 of
617) never actually started the main questionnaire; only five Web cases quit
partway through. Similarly, most of the IVR cases that didn’t complete the
main questionnaire (a total of 204 alumni) either refused to be switched to the
IVR questionnaire (16 cases) or dropped out during the switch to the automated
system (98 more cases). Once respondents began either the IVR or Web survey,
IVR cases were more likely to drop out (90 of 410) between the beginning and
the end of the interview than the Web cases (5 of 368); the difference between

6. The sample was divided into 40 replicates that were released in sequence to allow changes
in the mode allocation throughout the data collection period. The initial goal was to achieve 360
completed cases from each mode. Based on response rate estimates by mode from the operations
pretest, the initial allocation of sample cases was set at 19, 56, and 25 percent for CATI, Web,
and IVR, respectively. The allocation by mode was adjusted to 24, 36, and 40 percent at the end
of August. In the second week of September, all the remaining cases were designated to the IVR
mode of collection.
7. This leads to an overall response rate of 21.3 percent (AAPOR Response Rate 1 computed by
multiplying the screener completion rate of 31.9 percent times the completion rate after initial
assignment of 66.8 percent).
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Study design - III Distribution of Dropouts10 Kreuter, Presser, and Tourangeau
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Figure 1. Distribution of Dropouts by Mode: Number of Respondents
Responding at 10 Time Points between Random Assignment, Start of the
Questionnaire, and the End of the Survey.

NOTE.—Question sections are marked inside the graph.

poor relationships with the University were somewhat less likely to complete
the main questionnaire but the overall biases were small and did not differ
by mode. It is conceivable that the reports of the nonrespondents would have
been affected by mode differently from those of respondents; unfortunately,
this conjecture cannot be tested with the data at hand.

Analysis

We present the analysis in three parts, each related to our initial research
questions. First, we compare the survey reports by mode without making use
of the data from official University records. Next, we examine accuracy of
the survey reports by mode, comparing the survey reports to the University
records. Both of these analyses shed light on the relative effectiveness of the
two self-administered modes (IVR and Web) for eliciting sensitive information
compared to an interviewer-administered telephone interview. Our final set of
analyses explore whether the mode of data collection affects perceived question
sensitivity.

DIFFERENCES IN REPORTING AND ITEM NONRESPONSE BY MODE

Table 6 shows the proportion of respondents reporting each of the undesirable
and desirable characteristics by mode of data collection. In addition, it shows
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Results - I Proportion YES by Mode
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Table 6. Proportions Reporting Desirable and Undesirable Characteristics, by Item and Mode of Data Collection

t-statistic/χ 2 (df; p-value),
CATI IVR Web ANOVA/χ 2 (df; p-value) CATI versus Web

Percentage “yes” summing across the four
undesirable characteristics

25.8 27.7 30.5 F(2, 996) = 2.72, p = .07 t = −2.30 (680; .01)

GPA < 2.5 1.8 3.7 6.2 7.74 (2; .021) 7.30 (1; .01)
At least one D or F 42.2 44.3 50.7 5.44 (2; .066) 4.90 (1; .03)
Dropped a class 46.7 45.6 50.6 1.84 (2; .399) 0.99 (1; .32)
Warning/probation 10.2 13.4 13.8 2.34 (2; .311) 2.07 (1; .15)

Percentage “yes” summing across the five
desirable characteristics

27.0 25.5 26.0 F(2, 997) = 0.27, p = .76 t = 0.554 (688; .71)

GPA > 3.5 23.8 20.4 24.2 1.43 (2; .489) 0.01 (1; .92)
Honors 16.3 19.9 15.5 2.58 (2; .275) 0.08 (1; .77)
Ever donate 42.1 40.5 41.3 0.15 (2; .927) 0.04 (1; .84)
Donated in last year 44.2 41.9 40.5 0.36 (2; .835) 0.36 (1; .55)
Member of Alumni Association 24.8 21.5 23.6 0.97 (2; .615) 0.12 (1; .73)
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Results - II Item Nonresponse by Mode12 Kreuter, Presser, and Tourangeau

Table 7. Item Nonresponse Rates, by Mode of Data Collection

Item missing (in percent)

CATI IVR Web

Undesirable
At least one D or F 2.19 1.88 0.00
Dropped a class 6.25 3.44 0.28
Warning/probation 1.56 1.88 0.00

Desirable
Honors 4.06 2.81 0.28
Ever donated 3.44 4.38 0.55
Member of Alumni Association 2.81 2.50 0.83

GPAa 12.80 15.60 1.93

NOTE.—aThe missing item rates for GPA are reported overall, not grouped by low and high
GPA.

two summary measures, one for the four undesirable items and one for the five
desirable times.

We examined the proportion of the four undesirable items that respondents
answered affirmatively. On the average, this was lowest for the interviewer-
administered telephone interview (CATI showed an average of 25.8 percent)
and highest for the Web (30.5 percent). The corresponding figure for IVR was
27.7 percent. A one-way ANOVA among the three modes shows that these dif-
ferences are marginally significant (p < .07), with the difference between CATI
and Web reaching significance (p < .02). This overall pattern generally holds
at the item level. The rate of positive reporting for all four of the undesirable
items is highest via the Web but the difference by mode is significant only for
low GPA (p < .05); it is marginally significant for grades of D or F (p < .07).

In contrast, for the socially desirable items, there are no significant differ-
ences across modes either for the average proportion of “yes” answers to the
five desirable items or for any of the individual items.

Another way by which respondents can avoid making embarrassing admis-
sions about themselves is to skip the question. Table 7 shows the item nonre-
sponse rates by mode on our key questions. (We leave out donations in the prior
year, since that item was skipped for the respondents who said that they had
never made a donation to the University). The CATI and IVR respondents were
more likely not to answer these questions than the Web respondents.9 Most of
the CATI item nonresponse comes from respondents saying they didn’t know
instead of refusing to answer. The distinction between don’t know and refusal
is not available for the IVR and Web mode.

9. With the exception of Alumni Association membership, all of these differences show significant
chi-square values (p < .05).
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Results - III False Positive and False Negative Results

Social Desirability Bias 13

Table 8. Percent Reporting Having a D or F for a Class, by Recorded Status

Survey Report of D or F

Yes No Total

Status according to records Yes 73.4 26.6 60.7
No 3.6 96.4 39.3

Total 46.0 54.0 n = 990

ACCURACY OF REPORTING BY MODE

Because we have external record data, we can compare the modes not only on
levels of reporting (and levels of item nonresponse) but on levels of accuracy
as well. By comparing the survey reports to the record data, we can measure
two types of errors: (1) behavior that is reported in the survey but not in the
records represents a false positive or overreport, while (2) behavior that is not
reported in the survey but is indicated in the records represents a false negative
or underreport.

As an example, table 8 shows the false positive and false negative rates
for grades of D or F. Of the 990 respondents who answered that question,
60.7 percent had received such a grade according to the records. Of those,
roughly 27 percent did not report an unsatisfactory grade (false negatives). The
false positive rate (respondents claiming a grade of “D or F” when records
show they did not receive one) is only about 4 percent. We exclude respondents
who didn’t answer the question from this analysis and the analysis of other
individual items.

Table 9 shows false negative and false positive rates for each of the items
by mode. The errors in the expected direction are boldfaced. For the three
socially undesirable items, the false negative rates are much higher than the
false positive rates and this is true for all three modes of data collection. For all
three socially undesirable items, the false negative rates are lowest for the Web
respondents. For the socially desirable items, the difference between the false
negative and false positive rates across all survey modes is less pronounced and
the differences across the modes are somewhat smaller.

Some of the false negative and false positive rates are based on small num-
bers of cases. For example, only about 2 percent of the respondents actually
received a warning or were placed on academic probation; only 12 percent re-
ceived honors. For four of the items, more than half of the respondents in each
mode group were in the socially undesirable category (that is, they had in fact
received at least one D or F, dropped a course, earned a GPA less than 3.5, or
never donated money to the University). We carried out tests examining mode
differences for these four individual items and found that the mode differences
were significant for two of them (the item asking about getting a D or an F and
the item on the respondent’s GPA).
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Results - IV Misreports by Mode

False positive and false negative reports across three modes:

CATI IVR Web
% FN % FP % FN % FP % FN % FP

GPA < 2.5 80.8 0.0 61.9 0.8 55.6 0.7
D or F 32.5 2.5 27.8 5.4 20.0 2.2
Class dropped 34.3 6.4 34.2 8.3 31.4 6.7
Warning 33.3 9.2 33.3 11.7 28.0 12.4
GPA > 3.5 16.7 7.4 19.1 1.9 6.7 6.0
Honors 2.7 5.2 0.0 5.4 2.8 6.5
Donations 30.9 23.8 25.0 19.2 30.5 20.0
Donations 04 8.8 26.2 22.2 24.1 20.0 22.6
Member 2.0 10.9 11.4 9.5 3.2 8.1
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Perceived Sensitivity

Questions sometimes have different effects on people. We’d like your
opinions about some of the questions in this interview.

[CATI/IVR:] As I mention a question, please indicate whether you think
it might make people you know falsely report or exaggerate their
answers.

[Web:] Do you think that the following questions might make people
you know falsely report or exaggerate their answers? (Please answer
yes if you think a question might make people falsely report or
exaggerate their answer. Otherwise please answer no).
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Results - IV Mean Sensitivity Ratings16 Kreuter, Presser, and Tourangeau
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Figure 2. Mean Sensitivity Ratings, by Item, Mode, and True Status.
NOTE.—For each item, the top row represents the desirable state and the

bottom row the undesirable state.

Table 10. Odds Ratios (and Standard Errors) From Logit Models for Perceived
Sensitivity by Mode and Status

Dropped class D or F Warning/probation Low GPA

Web 0.546 (0.093) 0.498 (0.081) 0.471 (0.075) 0.660 (0.104)
IVR 0.367 (0.071) 0.420 (0.073) 0.363 (0.062) 0.374 (0.064)
Undesirable
category

1.071 (0.172) 2.172 (0.311) 2.560 (1.114) 1.775 (0.366)

n 951 955 956 954
Likelihood
ratio χ 2

29.83 60.20 44.43 43.27

Prob. > χ 2 .000 .000 .000 .000

actual status—those in the undesirable category found the items significantly
more sensitive (demonstrated by odds ratios greater than 1) than those in the
desirable category. Even with the one item for which true status didn’t have a
significant effect (the item on having dropped a course), the trend was in the
right direction.

Discussion

We report three main findings, corresponding to the research questions we
posed initially. First, Web administration increased the reporting of sensitive
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Summary

Web administration increased reporting of sensitive information
relative to CATI (IVR between the two)
Effect larger for socially undesirable behaviors than for the socially
desirable ones
More is better assumption: Increased levels of reporting in the
Web represented increased accuracy (more reports and lower
false negative)
Increased accuracy by mode more apparent for items concerning
undesirable characteristics than for those about desirable
characteristics
Status and mode influenced perceived sensitivity (with substantial
variation across items)
Items were seen as more sensitive by the Web respondents than
by the IVR respondents (lingering concern?)
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Discussion - Further Research

Paradata
Record data

under-utilized
quality often unknown

Total survey error
nonresponse vs. measurement error
item specific effects -> survey decision
interviewer effects
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