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Abstract

This paper elaborates upon differences in socially desirable responding as being

the result of mode effects between web, telephone, and face-to-face survey modes.

Social desirability is one of the main threats to comparability of data between dif-

ferent modes. The paper conceptualises socially desirable responding as a specific

type of mode effect, which is not only a result of inherent characteristics of a survey

mode, but is also mediated and moderated by complex interdependencies of spe-

cific survey implementations, contextual factors, and characteristics and behaviours

of respondents. While web surveys are generally less prone to socially desirable re-

sponding, it is essential to be wary of circumstances that may reduce the perceived

privacy of the survey situation and lead to biased reporting. The presented empirical

study analyses the answers to a large number of items used in a pilot implementation

of the Generations and Gender Survey across the three modes to gain insights into

the incidence of socially desirable responding and its role in the observed differences

in estimates. The comparison of means, distributions, and proportions of extreme re-

sponses to scale questions is performed across 89 survey items. The results are in

line with the previous findings on lower susceptibility of web surveys to social de-

sirability bias. More importantly, the findings suggest that the problem of socially

desirable responding is likely to be a major contributor to the differences in mean

estimates, response distributions, and the level of extreme responding between the

studied modes.

1 Introduction

Web surveys have become one of the main data collection tools in many research areas.

However, the transition from traditional survey modes to web data collection often proves

challenging and requires careful elaboration to assure effective implementation of web

surveys and their compliance with the data quality requirements.

As previously recognized by Deming (1944), potential differences in answers caused

by a mode change are one of the central challenges of introducing any new survey mode.

The underlying causes of such differences have been embraced by the concept of “mode
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effects” (e.g., Aquilino & Lo Sciuto, 1990), a type of measurement error that arises be-

cause a specific survey mode is used for data collection. Mode effects are of particular

concern in regard to mixed-mode designs as well as changing survey modes in longitudi-

nal studies. However, even with one-time and single-mode surveys, potential influences of

the survey mode on respondents’ answers may introduce significant measurement biases

into the data.

Between-mode differences in answers to sensitive questions are among the most com-

monly observed consequences of mode effects. It was discovered early on that, in the

presence of an interviewer, respondents are less willing to report behaviours and atti-

tudes that are deemed socially undesirable (Bradburn, Sudman, Blair and Stocking, 1978;

Hochstim, 1967). These findings were replicated by many studies, including those com-

paring web surveys to traditional survey modes (Tourangeau, Conrad and Couper, 2013).

However, the social desirability bias as a mode effect has been rarely studied by observing

its effects on the differences in estimates between different survey modes across a large

number of questionnaire items.

This paper contributes new insights to the various levels of socially desirable respond-

ing by evaluating the estimates and response patterns in web surveys compared to tele-

phone and face-to-face surveys. We begin by establishing a conceptual framework that

links mode characteristics and mode effects to socially desirable responding. This in-

troduces some important considerations about factors that may increase or decrease the

incidence of social desirability bias in surveys. In the empirical section, we rely on the

data from an experimental survey, designed to study differences in the incidence of so-

cially desirable responding between web and two interviewer-administered modes. The

analyses are performed across a number of items, taking into account the susceptibility of

items to social desirability. The obtained findings offer further indications about the role

of social desirability bias in the observed differences in estimates caused by mode effects.

2 Background

Nederhof (1985) defines social desirability as a reflection of the tendency, on behalf of the

subjects, to deny socially undesirable traits and to claim socially desirable ones, as well as

the tendency to say things which place the speaker in a favourable light. In surveys, this is

manifested either by underrepresentation of undesirable behaviours or overrepresentation

of desirable ones.

How prone a survey question is to social desirability mainly depends on whether some

answers to the question are more acceptable than others according to the relevant social

norms (Tourangeau, Rips and Rasinski, 2000; Tourangeau & Yan, 2007). Respondents

are likely to distort their responses in the socially desirable direction when they feel their

attitudes, traits, or behaviours are not favoured by social norms (Bradburn et al., 1978).

What is deemed a desirable response to a question can therefore vary between respondents

from different social backgrounds and environments (Näher & Krumpal, 2012).

The level of distorted reporting also importantly depends on a respondent’s character-

istics, with some respondents being more inclined to provide socially desirable responses

owing to their personality characteristics, such as conformity or the need for social ap-

proval (Tourangeau et al., 2000). Paulhus (2002) further explains that respondents may



Mode Effects on Socially Desirable Responding . . . 23

distort their answers either due to purposive impression management or unrealistic self-

deception. While the differences in socially desirable responding between survey modes

are likely caused by the varying incidence of impression management rather than self-

deception, in the present study, we do not distinguish between the two aspects, but refer

to social desirability as a general term.

Before turning to the discussion of how specific characteristics of survey modes con-

tribute to differing levels of socially desirable responding, it is important to briefly outline

the mechanism of social desirability in the context of the survey response process. Re-

sponse errors due to social desirability stem from the respondents’ altered performance of

the response process, which, according to Tourangeau et al. (2000), consists of question

comprehension, information retrieval, judgment of the retrieved information, and report-

ing of an answer in line with the requirements of a survey question. When a respondent

resorts to social desirability, they may perform the response process thoroughly and de-

rive an accurate answer to a survey question, but may ultimately decide to edit the answer

before reporting it (Cannell, Miller and Oksenberg, 1981; Tourangeau et al., 2000). The

overediting of an answer in the reporting stage has been empirically demonstrated by

Holtgraves (2004), who confirmed longer response times when social desirability was

presumably affecting the response process.

2.1 Mode Characteristics and Mode Effects

Each survey mode can be described by a set of specific characteristics that distinguish

it from other modes. Although neither the term “survey mode” nor identifying proper-

ties of individual modes have been ultimately defined in survey methodology, Berzelak

(2014) used previous conceptualisations by various authors to identify the following six

characteristics that distinguish between common survey modes: information transmission

medium, main question presentation channel, response channel, interviewer involvement

during the data collection, and closeness of interaction with the respondent. Table 1 spec-

ifies the inherent characteristics of the three modes within the scope of this paper.

The inherent characteristics of a survey mode determine basic principles of communi-

cation and information transmission between a respondent and the survey questionnaire.

They present the foundation and constrain the range of possible options for building and

implementing the survey design. However, the chosen survey mode still allows for many

variations in the implementation of the actual survey. Depending on a variety of design

decisions, individual surveys implemented using the same mode may vary substantially in

characteristics, such as the level of control over the survey situation left to the respondent,

flexibility of the question presentation order, availability of verbal, nonverbal, and par-

alinguistic communication channels, sense of impersonality, pace of interview, and others

(Berzelak, 2014; Couper, 2011; de Leeuw, 1992).

Another set of survey characteristics is grounded in specific social and individual con-

texts in which surveying takes place. Factors like familiarity and the use of the survey

medium (e.g., the telephone or the World Wide Web), sincerity of the purpose conveyed

by the medium, social and individual perceptions of an appropriate pace of conversation

(de Leeuw, 1992, 2005), and the degree of privacy available to the respondent (Couper,

2011) are only some examples of contextual characteristics. Data collection procedures
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Table 1: Selected and observed questionnaire length and complexity determinants

Web CAPI CATI

Information

transmission

medium

Internet In person Telephone

Main question

presentation

channel

Visual Auditory (visual

supplement)

Auditory

Response channel Electronic input Oral Oral

Interviewer

involvment

No interviewer

(self-administered)

Interviewer

administers

Interviewer

administered

Closeness of

interaction between

interviewer and

respondent

Not applicable (no

interviewer)

Face-to-face Remote

Use of computer

technology in data

collection

Used by

respondents

Used by

interviewer

Used by

interviewer

may be further affected by factors such as social norms and values, respondents’ charac-

teristics and abilities, and many other factors specific to the survey environment.

The distinction between inherent, implementation-specific, and contextual character-

istics of a survey mode is beneficial for the conceptualisation of mode effects. Surveying

is a form of specific and standardised conversation (Tourangeau & Rasinski, 1988) that

is importantly determined by the characteristics of a survey mode. How information is

transmitted to and from the respondent, to what degree interviewers are involved in the

communication, and what medium and tools are used for this purpose determine not only

the nature of the communication itself, but also the respondent’s cognitive tasks and be-

haviour in the survey situation.

Mode effects are the result of influences of a survey mode’s inherent characteristics

on the response process and, consequently, on the obtained survey estimates. However,

such influences are, to a large extent, moderated and mediated by further complex in-

terdependences of implementation-specific and contextual factors, content of the survey

questionnaire, and characteristics and behaviours of individual respondents. For example,

a study by Bennink et al. (2013) demonstrated that mode differences between web and

face-to-face surveys emerge only with some combinations of visual presentation, question

topics, availability of a non-substantive response category, order of the answer categories,

mandatory answers, and so on. The incidence of mode effects, therefore, depends on sev-

eral factors that may be only indirectly related to the characteristics of a survey mode. In

the next section, we discuss key factors of mode effects that result in socially desirable

responding in different survey modes, with an emphasis on the three modes within the

scope of the presented study.
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2.2 Social Desirability as the Result of Mode Effects

The respondents’ perceptions of privacy in a survey situation were recognised early on

as a major factor of differences in social desirability between modes, particularly when

respondents may be concerned about the interviewer’s approval or disapproval regarding

the reported answer. A study by Hochstim (1967) found that mail surveys produce higher

reporting on sensitive questions than face-to-face and telephone surveys. This general

pattern was later confirmed by many further experimental verifications, summarised in a

meta-analysis by Tourangeau and Yan (2007). Consistently, web surveys elicited better

performance on sensitive topics than telephone (Chang & Krosnick, 2009; Jäckle, Roberts

and Lynn, 2006; Lee, Kim, Couper and Woo, 2018; Lozar Manfreda & Vehovar, 2002;

Milton, Ellis, Davenport, Burns and Hickie, 2017) and face-to-face interviewing (Jäckle

et al., 2006; Zhang, Kuchinke, Woud, Velten and Margraf, 2017). A meta-analysis of

ten studies comparing the web mode to other survey modes by Tourangeau et al. (2013)

further confirmed these observations.

The differences in privacy perceptions offered by the various survey modes predom-

inantly stem from two inherent characteristics of a mode: the involvement of an in-

terviewer, and the closeness of interaction between the interviewer and the respondent.

The impersonal nature of interaction in self-administered modes reduces the respondent’s

sense of disclosing their answers to a third party (Tourangeau et al., 2000; Tourangeau

& Yan, 2007), subsequently lowering their tendency toward socially desirable reporting

compared to interviewer-administered surveys. Theoretical elaborations and empirical

evidence, therefore, strongly support better performance of web surveys in terms of so-

cially desirable reporting compared to telephone and face-to-face surveys. Nevertheless,

it is important to elaborate upon some implementation-specific and contextual factors that

may lead to reduced privacy perceptions with the web mode and may increase the inci-

dence of social desirability.

According to de Leeuw (2008), some respondents may experience a lower degree

of privacy with the use of computers, while others may perceive computerised data to

be more secure against third-party access. While empirical evidence on such effects is

largely inconsistent (Dodou & de Winter, 2014; Fang, Wen and Prybutok, 2014), there is

some indication that respondents might be less willing to disclose sensitive information

in computerised surveys than in paper-based surveys when they are aware that the survey

participation is not anonymous (Smither, Walker and Yap, 2004).

The respondents’ sense of privacy in web surveys may also be reduced by specific

survey implementations that use highly interactive questionnaire features, in which case

Tourangeau and Yan (2007) caution the effect of media presence. Interactive capabilities

of computerised questionnaires, such as video clips of individuals asking questions, have

been known to potentially create the illusion of the interviewer’s presence and trigger ef-

fects commonly found with interviewer-administered modes (Krysan & Couper, 2003).

Overexploiting computerisation to humanise web questionnaires can thus reduce the ben-

efits of higher reporting on sensitive topics by introducing mode effects similar to those

caused by the presence of an interviewer.

Potentially negative influences on privacy perceptions in web questionnaires may also

arise from the survey environment. Self-administration allows respondents to choose the

place and setting of survey completion, which gives researchers little control over the en-
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vironment in which surveying occurs. Research has shown that the presence of others

decreases the perception of privacy and increases false reporting even when the survey is

self-administered (Aquilino, Wright and Supple, 2000; Beebe, Harrison, Mcrae, Ander-

son and Fulkerson, 1998; Castelli & Tomelleri, 2008). With a high flexibility of settings

in which the survey can be completed using the web as a medium of information trans-

mission, web surveys can be expected to produce a higher variability of effects related to

the surveying environment.

Finally, the perceptions of the web as a medium itself may influence the willingness of

respondents to disclose sensitive information. Characteristics of the medium, as well as

social and personal attitudes toward it, importantly influence the mode’s ability to convey

legitimacy of the survey, which has been linked to the sincerity of reports on sensitive

behaviours (Tourangeau et al., 2000). The absence of interviewers in web surveys limits

their capacity to establish legitimacy. Furthermore, attitudes regarding the web can further

contribute to this issue. A large amount of spam e-mail messages, fraudulent websites,

media-fostered privacy concerns, and reports on security breaches are some examples

of perils that undermine the general trustworthiness of the web. This is most directly re-

flected in lower response rates in web surveys compared to other modes (Lozar Manfreda,

Berzelak, Vehovar, Bosnjak and Haas, 2008).

In summary, self-administration is expected and has been shown by previous studies

to importantly reduce the tendencies toward socially desirable responding in web sur-

veys compared to telephone and face-to-face surveys. Yet, a variety of implementation-

related and contextual factors specific to web surveys can still negatively affect an individ-

ual’s privacy perceptions and potentially increase the social desirability bias. Among the

sources of such issues are negative influences of survey legitimacy, specific environments

in which surveying occurs, negative attitudes toward computer technology, and effects of

media presence caused by highly interactive questionnaire features.

3 Empirical Study Description

The empirical study analyses differences in answers obtained by an experimental survey

conducted using web, telephone, and face-to-face modes. Its primary focus is to identify

the presence of mode effects on socially desirable responding and to compare the mag-

nitude and direction of between-mode differences on items that are more likely or less

likely prone to the social desirability bias.

In contrast to most of the existing studies in the field, the presented analyses are per-

formed across a large number of questions and items rather than focusing on a few target

variables. While this occurs at the expense of less thorough item-level analysis, it offers

the benefit of a more general evaluation of both the identified effects and their consistency

(Jäckle et al., 2006).

3.1 Hypotheses

Following the conceptual elaboration and the aim of the study, the analyses strive to verify

the following hypotheses:
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• Hypothesis 1: Between-mode differences in mean estimates and distributions are

more commonly observed among the studied items that are prone to social desir-

ability. Differences in social desirability among survey modes is one of the most

consistently observed results of mode effects. More significant and stronger effects

can be therefore expected on items prone to socially desirable responding.

• Hypothesis 2: Web respondents express lower tendencies of socially desirable re-

sponding. The likelihood of socially desirable responding is importantly deter-

mined by the respondent’s perception of privacy. Despite possible implementation-

specific and contextual variations that can reduce privacy perceptions in web sur-

veys, the self-administered nature of this mode is likely to result in web respondents

being less reluctant to provide answers that may be regarded as socially less desir-

able.

• Hypothesis 3: Respondents of the two interviewer-administered modes more likely

select extreme scale answers than web respondents, with more pronounced effects

observed on questions prone to social desirability. Some previous studies (de

Leeuw, Hox and Scherpenzeel, 2010; Dillman et al., 2009) have found lower levels

of extreme responding in web surveys compared to interviewer-administered sur-

veys. While various mode characteristics may contribute to this, including primacy

or recency effects due to different question presentation channels, Ye, Fulton, and

Tourangeau (2011) suggested the important role of social desirability in heightening

the incidence of extreme responding in interviewer-administered modes.

3.2 Questionnaire and Analysed Items

The data for this study were collected as part of an experimental pilot implementation

of the Generations and Gender Survey (GGS) in Slovenia. The objective of the pilot

was to evaluate different aspects of data accuracy and comparability among web survey,

telephone survey (CATI), and face-to-face survey (CAPI).

The GGS questionnaire consisted of eleven thematic modules and covered a variety

of demographics and related topics. It contained approximately 340 questions and items

with an average face-to-face duration of approximately 45 minutes.

Single-item and multiple-item scale questions with the numbers of answer categories

ranging from two (“yes”/“no”) to eleven were selected for the analysis. Questions ap-

plicable only to some respondents and those included in various within-questionnaire

experimental manipulations were excluded to enable a comparison of the results across

several questions for the same set of respondents.

The final selection included 89 items covering a broad range of topics related to health,

personality, income, religiosity, life satisfaction, attitudes toward family and gender, and

the survey experience. Additional details of the selected questions, including the full

wording of each, are provided in the online material supplementary to the paper.

3.3 Sampling and Response Rates

The sample of respondents was obtained from an online access panel maintained by the

leading Slovenian market research company Valicon. Although the sampling method
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used was non-probability, it offers the important advantage of minimising confounding

non-coverage effects between modes and reaching a demographically diverse population.

The company obtained the necessary contact information (e-mail, postal address, and

telephone number) from 847 panel members who were randomly assigned to one of the

three modes. The overall final response rates were 87 % for the web mode, 61 % for CATI,

and 74 % for CAPI. In total, data from 623 respondents were used for the analyses. There

were very minor variations in a generally low breakoff rate and item nonresponse rates

across the analysed items. The number of cases for each item, therefore, vary between

611 and 618. A comparison of socio-demographic composition of the three mode groups

revealed relatively small and nonsignificant differences.

3.4 Identification of Items Susceptible to Social Desirability

To identify questionnaire items prone to social desirability bias, each item was rated by

three survey methodology experts using a developed coding scheme. The susceptibility

to social desirability was measured in line with the definition of purposive impression

management as a potential for overclaiming as a means of presenting oneself in a more

favourable light (Nederhof, 1985; Paulhus, 2002). The potential for overclaiming was

rated on a three-point scale, with the value “1” indicating no potential and the value “3”

indicating high potential. An item was considered potentially susceptible to social de-

sirability if the mean rating by three reviewers was “2” or higher. The majority (76 %)

of 89 items included in the analysis was found to be potentially susceptible. An overall

agreement between experts, measured using Krippendorff’s alpha, was moderate (0.51),

but was considered acceptable.

Because many of the analysed items were opinion-based, it was often difficult to iden-

tify scale pole with a higher likelihood of selection under the influence of social desirabil-

ity. Depending upon which social values and norms are invoked by a respondent during

the response process, answers to such questions may be often shifted to either side of the

scale (Näher & Krumpal, 2012; Schwarz & Oyserman, 2001). Without taking the risk of

over-guessing, the direction was assigned to 49 items.

3.5 Approach to Analysis

Like a majority of other empirical studies, the analysis of mode effects was grounded on

the differences between the web mode and both interviewer-administered modes (CATI

and CAPI). Because the true value of any estimated parameter is unknown, the decision

about which mode’s effects are causing the between-mode difference in the estimates

needs to be predominantly theoretically-driven. In studying social desirability bias, the

standard assumption is that the mode with a higher tendency toward socially desirable

answers is more severely affected (Bradburn et al., 1978).

The analysis of between-mode differences was performed using ordinary least squares

(OLS) regressions, logistic regressions, and partial proportional odds models (PPO). Al-

though no significant differences were found in the socio-demographic composition of the

experimental groups, the effects were controlled for basic socio-demographics (gender,

age, and higher education) to reduce the potential confounding influence of differential

unit nonresponse.
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The use of both OLS and PPO is beneficial because the former measures the effects on

means and the latter helps reveal more subtle patterns of mode effects by considering the

ordinal-level structure of variables. This is important since mode effects may differently

influence some rather than all response categories (Jäckle et al., 2006).

We fit one or more of these models to each of the 89 studied items. There is no

universal agreement on if and how the problem of testing many null hypotheses should

be adjusted for, particularly when the study objectives are exploratory. Rothman (1990)

cautions that one should not be too conservative if such adjustments could lead to missing

potentially important findings. We set a general threshold for interpretation of the results

as significant at 0.01; however, wherever applicable, we also report a significance at the

levels adjusted using the Benyamini-Yekutelli method (Benjamini & Yekutieli, 2001) and

the more conservative Bonferroni method (see supplementary material).

Some comparisons are additionally based on the calculated effect sizes for explained

variance (partial η2) and mean difference (Glass’s delta, ∆G, calculated as the difference

in means between the web mode and each of the self-administered modes, divided by

the standard deviation for this item in the web mode). For some descriptive comparisons

of effects across several items, the effect sizes were summarised using simple averages

(Turner & Bernard, 2006).

4 Results

The presentation of the results follows the sequence of the three hypotheses within the

scope of this study. However, before verifying the hypotheses, we expose some general

patterns of differences in means and distributions between modes, which are important

for further interpretation of the results.

Because the analyses are based on fitting the models to a large number of items and

details of individual models bring little added value apart from transparency of the anal-

yses, only some details at the level of individual items are presented in the text and the

rest is available in online supplementary material. Question names are included for easier

reference.

4.1 Overview of Between-Mode Differences in Estimates

We begin by analysing differences in means of target items between modes using OLS

models, where mode and socio-demographic control variables were fitted to each of 73

items with four or more ordered scale points (Table 2). The means are significantly dif-

ferent at p < 0.01 between web and CATI on sixteen items (22 %), and between web and

CAPI on twenty items (27 %). For six items, the mean value obtained by the web mode

significantly differs from both interviewer-administered modes.
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Table 2: The differences in adjusted means between modes and their effect sizes for items

with four or more scale points (items with a significant effect of mode at p < 0.01 on at least

one comparison)

Web
CATI compared

to Web

CAPI compared

to Web

Item X̄m ∆C−W ∆G ∆C−W ∆G

Personality (7.05)

1 – does not apply / ... / 7 – applies perfectly

Does through job (b) 5.490 0.200 0.165 0.470## 0.389

Talkative (c) 5.232 0.269 0.183 0.451# 0.307

Outgoing, sociable (h) 4.999 +0.498## 0.364 +0.668## 0.488

Values artistic, aesthetic ex-

perience (j)

4.571 −0.034 −0.023 +0.579## 0.392

Relaxed (n) 4.719 +0.467# 0.339 +0.320 0.232

Sense of control (7.06)

1 – strongly agree / ... / 5 – strongly disagree

Cannot solve own prob-

lems (a)

3.568 +0.354# 0.318 +0.407## 0.366

Feel pushed around (b) 3.635 +0.287 0.261 +0.435# 0.395

Depression (7.06)

1 – seldom or never / ... / 4 – most or all of the time

Could not shake off blues (a) 1.407 −0.284## −0.445 −0.015 −0.023

Felt depressed (b) 1.332 −0.220## −0.426 −0.082 −0.158

Thought life is a failure (c) 1.351 −0.241## −0.568 −0.167# −0.394

Felt fearful (d) 1.526 −0.364## −0.674 −0.181# −0.335

Felt lonely (e) 1.486 −0.313## −0.502 −0.165# −0.265

Had crying spells (f) 1.293 −0.240## −0.501 −0.099 −0.206

Felt sad (g) 1.642 −0.351## −0.571 −0.126 −0.205

Income adequacy (10.02)

1 – with great difficulty / ... / 4 – very easily

Making ends meet 3.402 +0.227 0.184 +0.435## 0.353

Imp. of religious ceremonies (10.04)

1 – strongly agree / ... / 4 – strongly disagree

Religious wedding (b) 3.782 +0.403# 0.340 +0.160 0.135

Planning for future (10.04)

1 – I plan f. fut. as much as possible / ... / 10 – I just take each day as it comes

Planning for future 4.700 −0.296 −0.116 −0.903## −0.354
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. . . continued

Web
CATI compared

to Web

CAPI compared

to Web

Item X̄m ∆C−W ∆G ∆C−W ∆G

Marriage and children (11.08)

1 – strongly agree / ... / 5 – strongly disagree

Living unmarried together all

right (b)

2.005 −0.040 −0.040 −0.284## −0.288

Divorce having children all

right (d)

1.838 +0.273# 0.254 +0.036 0.034

Woman w/o stable relation-

ship with man having a

child (h)

2.489 −0.217 −0.210 −0.385## −0.373

Elderly-care responsibilities (11.11)

1 – strongly agree / ... / 5 – strongly disagree

Children should adjust work

to parents’ needs (b)

3.367 +0.108 0.108 +0.277# 0.277

Children should financially

help parents (c)

2.402 +0.307# 0.333 +0.143 0.154

Gender roles (11.11)

1 – strongly agree / ... / 5 – strongly disagree

Women really want home and

children (a)

3.363 −0.181 −0.153 −0.311# −0.262

Man’s task earning, woman’s

family (c)

4.054 +0.118 0.136 +0.261# 0.302

Not good if woman works,

man cares for children (d)

3.593 −0.003 −0.003 −0.320∗∗ −0.239

Working woman same rela-

tion with child (e)

2.212 −0.235 −0.233 −0.415## −0.412

Family life suffers because

men too concentrated on

work (h)

2.798 +0.375# 0.295 +0.199 0.157

Survey feedback (12.02)

1 – definitely not / ... / 5 – definitely yes

Questions difficult (a) 1.731 −0.099 −0.125 −0.276# −0.347

Questions made think (c) 3.697 −0.513## −0.375 −0.626## −0.458

Questionnaire too long (e) 1.991 +0.847## 0.714 −0.073 −0.062

Mean |∆G| - - 0.171 - 0.188

Note: X̄m – the marginal mean based on the OLS regression; ∆C−W – the difference between the marginal

means of Web and each of the compared mode; control variables: gender, age, and higher education;
∗∗ p < 0.01, # p < αyek = 0.0052, ## p < αbnf = 0.0006
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The differences in means between the web and interviewer-administered modes are

comparatively small; the mean absolute Glass’s delta (∆G) is 0.171 for the difference be-

tween web and CATI and 0.188 for the difference between web and CAPI. The largest

effect (∆G = 0.71) was observed between web and CATI respondents for the question

regarding the questionnaire length (Q12.02E). Unsurprisingly, CATI respondents experi-

enced the lengthy questionnaire as “too long” to a larger degree than did web respondents.

Other medium-to-large effect sizes (|∆G|> 0.5) were identified in web-CATI comparison

for a majority of depression scale items (Q7.09), with telephone respondents claiming,

on average, lower frequency of all depression symptoms. Effects of a similar size for

web-CAPI comparison occurred less frequently. The most notably highlighted differ-

ences include higher self-portrayal of CAPI respondents as being outgoing and sociable

(Q7.05H, ∆G = 0.49), and higher reporting of web respondents about “being made to

think by questions” (Q12.02C, 0.46).

The analysis with partial proportional odds modelling (PPO) offers additional insight

into potential mode effects by exploring differences at the level of individual scale values.

We attempted to fit the models for all 89 selected items, but the estimation process failed

to converge for nine of them, presumably due to very low cell frequencies of some answer

categories. The effect of mode was found to be significant at p < 0.01 for 33 of 80 (41 %)

items in the web-CATI comparisons and 39 (49 %) items in the web-CAPI comparisons.

The PPO models are beneficial because they expose answer categories with the stron-

gest reflection of differences between the web and the compared mode, which is important

when studying social desirability bias. Four specific patterns of significant differences in

answers between modes were identified across the items. The first two patterns include

items for which web respondents tended to select higher or lower responses across the

whole range of response values. The second two patterns relate to items for which web

mode significantly differed only in a less frequent selection of upper or lower extreme

answers. The four patterns can be summarised as follows:

1. Generally higher responses in the web mode

(a) Web respondents are generally more likely than CATI respondents to report:

• Not having enough close people (Q7.08F).

• Being less able to shake off morning blues (Q7.09A), feeling depressed

(Q7.09B), fearful (Q7.09D), lonely (Q7.09E), and sad (Q7.09G) more.

• Inability to afford monthly dining out (Q10.03D).

• Being made to think by the questions more (Q12.02C).

(b) Web respondents are generally more likely than CAPI respondents to report:

• Having worse health (Q7.02).

• Being more easily nervous (Q7.05I).

• Claim not to have enough close people (Q7.08F).

• Feeling fearful (Q7.09D) and lonely (Q7.09E) more.

• Inability to afford one-week holidays (Q10.03B), furniture replacement

(Q10.03C), and monthly dining out (Q10.03D).

• Taking each day more as it comes instead of Planning for future (Q11.07).
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• Less agreement and more disagreement toward living together unmarried

(Q11.08B), woman having a child without stable relationship with a man

(Q11.08H), and equality of relationship between working woman and her

child (Q11.12E).

• Finding questions more difficult (Q12.02A), and being made to think by

the questions more (Q12.02C).

2. Generally lower responses in the web mode

(a) Web respondents are generally more likely than CATI respondents to report:

• Being less outgoing and sociable (Q7.05H) and being less relaxed (Q7.05N).

• More agreement and less disagreement with the importance of religious

wedding (Q11.04B).

• Not finding questionnaire too long (Q12.02E).

(b) Web respondents are generally more likely than CAPI respondents to report:

• Being less outgoing and sociable (Q7.05H), less value artistic and aes-

thetic experience (Q7.05J) and being less considerate and kind (Q7.05K).

• Being more agreeable and less disagreeable that they cannot solve own

problems (Q7.06A) and feel being pushed around (Q7.06B).

• Experiencing sense of emptiness (Q7.08B).

• Having more difficulties making ends meet with their income (Q10.02).

• Being unable to pay for utilities (Q10.04C) and loans (Q10.04D) in last

12 months.

• Being more agreeable and less disagreeable that children should adjust

work to the needs of their parents (Q11.11B) and that man’s task is earn-

ing while woman’s task is family (Q11.12C).

• Finding the overall survey experience more unpleasant and less enjoyable

(Q12.01).

3. Less high extreme responses in the web mode

(a) Web respondents are generally more likely than CATI respondents to report:

• Extremely disagree that they cannot solve own problems (Q7.06A) and

feel pushed around (Q7.06B).

• Extremely disagree that it is important for an infant to be registered in a

religious ceremony (Q11.04A), that marriage is outdated (Q11.08A) and

should not end (Q11.08C), grandparents should help childcare (Q11.10A),

parents should adapt life to help adult children (Q11.10C), man’s task is

earning while woman’s task is family (Q11.12C), and that family life suf-

fers if mother works (Q11.12G).

(b) Web respondents are generally more likely than CAPI respondents to report:

• Extremely disagree that grandparents should help childcare (Q11.10A),

children should live with parents for care (Q11.11D), and that family life

suffers because men are too concentrated on work (Q11.12H).
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4. Less low extreme responses in the web mode

(a) Web respondents are generally more likely than CATI respondents to report:

• Strongly agree that they have little control over things (Q7.06C).

• Claim with certainty to have plenty of people to lean on (Q7.08A), and

many people to count on (Q7.08D).

• Strongly agree that living unmarried together is all right (Q11.08B), mother

and father are needed for a happy child (Q11.08G), children should care

for parents (Q11.11A), what women really want is home and children

(Q11.12A), and that a working woman have the same relation with her

child (Q11.12E).

(b) Web respondents are generally more likely than CAPI respondents to report:

• Strongly agree that they have little control over things (Q7.06C).

• Claim with certainty to have plenty of people to lean on (Q7.08A).

• Strongly agree that parents should adapt life to help adult children (Q11.10C),

children should care for parents (Q11.11A), and that surveys enable own

opinion articulation (Q12.05C).

5. Other patterns

(a) Web respondents are generally more likely than CATI respondents to report:

• Web respondents less likely disagree and strongly disagree that religious

funeral is important (Q11.04C)

• Web respondents are more likely agreeable or neutral that children should

financially help parents (Q11.11C).

• Web respondents are more likely agreeable or neutral that family life suf-

fers because men are too concentrated on work (Q11.12H)

• Web respondents less likely strongly agree, but are also less likely dis-

agreeable that surveys enable own opinion articulation (Q12.05C)

(b) Web respondents are generally more likely than CAPI respondents to report:

• Web respondents less likely answer 6 or 7 (applies perfectly) for having

a forgiving nature (Q7.05F).

• Web respondents are more likely to disagree or strongly disagree that

marriage should not end (Q11.08C).

• Web respondents are more likely to be agreeable that children should fi-

nancially help parents (Q11.11C).

• Web respondents are less likely to strongly agree, but are also less likely

to be disagreeable that what women really want is home and children

(Q11.12A).

• Web respondents less likely agreeable that it is not good if woman works

and man cares for children (Q11.12D).
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Before turning to a detailed analysis of the direction of observed effects, it is worth

drawing attention to the difference in the number of identified significant effects using

the two modelling approaches. Because the PPO models did not converge for all items

and OLS regressions were used only for items with four or more answer categories, both

models were successfully estimated for 64 items. The ordinal-level approach revealed

thirteen more items with a significant difference when comparing web and CATI, and

seventeen more items when comparing between web and CAPI. All effects significant in

the OLS regressions were also found significant by the PPO models. This demonstrates

that mode can affect a specific part of the variable’s distribution without significantly

altering the mean; such effects go unnoticed in mean comparisons.

4.2 Mode Effects on Socially Desirable Responding

Of 68 items rated as potentially prone to social desirability bias (see the supplementary

material for the list of these items), differences between modes were found significant

either by OLS or PPO models at p < 0.01 for 37 % of these items in web–CATI compar-

isons and on 51 % of them in web-CAPI comparisons. As evident from Table 3, signifi-

cant effects are generally more frequently observed on items prone to social desirability

bias, with the exception of web-CATI comparison using the PPO models. Despite this in-

consistency, the role of social desirability tendencies in identified mode effects is further

strengthened by somewhat larger mean effect sizes for mean differences (∆G) on suscepti-

ble items. Although the effect sizes are generally small, this observation is largely in line

with the hypothesis of more commonly found between-mode differences among the stud-

ied items that are prone to social desirability; this is particularly true for the differences

between web and CAPI modes.

Table 3: Number of significant effects and effect size for mean difference found using the

two modelling approaches by susceptibility of items to social desirability bias

Web-CATI Web-CAPI

Prone Not prone Prone Not prone

OLS

Tested items 52 21 52 21

Sig. effects (p < 0.01) 13 3 19 1

Mean |∆G| for mean diff. 0.19 0.14 0.22 0.11

PPO

Tested items 61 19 61 19

Sig. effects (p < 0.01) 22 11 32 7

Differences in socially desirable responding between modes can be most thoroughly

examined for 49 items for which we were able to identify the likely direction of socially

desirable responding (which is the most socially desirable option).

A quick inspection of specific response patterns listed in the previous section already

gives support to the hypothesis of lower social desirability tendencies among web respon-

dents. In a vast majority of cases, web respondents show significantly lower odds of
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Table 4: The number of items with identified likely direction of socially desirable responding

and a significant effect of mode by the pattern of difference identified using PPO models

Lower response desirable Higher response desirable

Pattern of difference
Web vs.

CATI

Web vs.

CAPI

Web vs.

CATI

Web vs.

CAPI

Generally higher responses 7a 9a 1 1

Generally lower responses 0 0 2a 10a

Less high extreme 0 0 2a 0a

Less low extreme 2a 1a 1 1

Other patterns 0 0 0 1

No significant effect 11 10 18 11

Total items 20 20 24 24

a Cell represents response pattern that is consistent with the hypothesised lower social desirability ten-

dency among Web respondents

selecting more socially desirable answers, either across all categories (pattern types 1 and

2) or primarily at the extreme values (types 3 and 4). This is further demonstrated by the

counts of items in the labelled cells of Table 4 that are consistent with lower social desir-

ability tendencies of web respondents. Only two items for which PPO models indicated

significant mode difference deviate from this: compared to both interviewer-administered

modes, web respondents have lower odds of strongly agreeing to having little control over

things (Q7.06C), and generally claim to having felt obligated to think more deeply about

the questions (Q12.02C).

Lower impression management tendencies of web respondents are also reflected in

mean differences, calculated using OLS regressions for items with four or more scale val-

ues. The most obvious advantage over telephone interviewing is observed for depression

scale items (question 7.09), where absolute effect sizes (|∆G|) of mean difference range

from 0.426 to 0.674. Interestingly, face-to-face respondents reported the presence of de-

pression symptoms much more frequently, although still significantly less so than web

respondents (|∆Gmax
= 0.394). An opposite example includes finance-related questions

about affordable goods (Q10.03) and payment inability (Q10.04), where the difference

against web is higher among CAPI than CATI respondents.

The presented findings strongly confirm the hypothesis on generally lower social de-

sirability tendencies among web respondents. An additional review of the response pat-

terns listed in the previous section also indicates a relatively consistent performance of the

web mode on opinion items, for which we did not identify the likely direction of socially

desirable answers. The most notably highlighted area is the more traditional (or less lib-

eral) position of web respondents on most opinion items regarding marriage (Q11.08) and

gender roles (Q11.12).

4.3 Extreme Responding and Social Desirability

Some interesting initial information about the extreme responding in the web mode com-

pared to the two interviewer-administered modes can be obtained from the listed patterns
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Table 5: Median and mean odds ratios for extreme responses by susceptibility of items to

social desirability bias

Median (mean) OR

for lower extreme

answers compared

to Web

Median (mean) OR

for upper extreme

answers compared

to Web

No. of

items

CATI CAPI CATI CAPI

Lower desirable
2.71a 1.72a 0.88 1.00

17
(3.02) (1.70) (0.89) (1.02)

Upper desirable
1.11 1.00 1.33a 1.62a

22
(1.68) (1.51) (1.44) (1.65)

Not prone to soc. des.
1.57 1.36 2.06 1.54

21
(1.58) (1.43) (2.93) (1.82)

All items
1.68 1.41 1.32 1.33

79
(2.31) (1.98) (1.71) (1.50)

a Cell represents response pattern that is consistent with the hypothesised lower social desirability

tendency among Web respondents

of differences in answers, which reveal the lack of pattern types in the direction of more

extreme answers in the web mode.

To further examine the differences in extreme responding and its incidence on items

susceptible to social desirability bias, we limit the analysis to 79 items with at least three

answer categories. We fitted logistic regressions with two binary dependent variables

indicating whether a respondent selected the lower or upper extreme response for each of

these items. As with other models, gender, age, and higher education were included as

the control variables.

The findings are largely consistent with the observed patterns of differences in an-

swers. Significant odds ratios (α = 0.01) of selecting lower extreme answers were found

on nineteen of 79 items (24 %) in a comparison between web and CATI, and on eighteen

items (23 %) between web and CAPI. Interviewer-administered modes exhibit a higher

likelihood of extreme answers in all but one of these cases. The exception is the item about

questionnaire length, where web respondents were more likely than CATI respondents to

give an extreme answer that the questionnaire was “definitely not” too long (12.02E).

CATI and CAPI respondents were also found to have significantly higher odds of

selecting upper extreme answers than web respondents on fourteen items (18 %) in the

web-CATI comparison and on thirteen items (17 %) in the web-CAPI comparison. For

none of these items are the odds of selecting an upper extreme answer significantly higher

on the web.

Table 5 provides insight into the relationship between socially desirable and extreme

responding. It summarises average and median2 odds ratios across the items, with higher

2Exceptionally high odds ratios in a few items relatively strongly affect the overall means of odds ratios.

We therefore prefer to use median values for interpretation.
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odds indicating higher odds of selecting an extreme response in one of the interviewer-

administered modes. While there is a general pattern of lower extreme responding among

web respondents across all items, the observed effects are the highest for extreme re-

sponses identified as more socially desirable. In these cases (marked with a note in

Table 5), a lower extremity of answers by web respondents syndicate with their lower

tendency toward socially desirable responding. On the other hand, a lower extremity of

the web mode largely disappears for extreme answer categories opposite to the desirable

end of the scale.

These findings are in line with the hypothesis that respondents more likely select ex-

treme answers to questions prone to social desirability, where the effect appears to be in

synergy with a generally lower tendency of extreme responding in web surveys.

5 Conclusions

The presented study elaborated the differences in estimates between three survey modes

caused by mode effects with a focus on socially desirable responding. The comparisons

of web mode against telephone and face-to-face interviewing remains a topical research

area, particularly due to an ever-increasing interest in the transition from traditional to

online surveys.

The results of the empirical study agree with a majority of the existing research

observing lower social desirability tendencies in web surveys compared to interviewer-

administered modes. Significant differences were observed for 37 % of items rated as

potentially susceptible to social desirability through comparisons between web and CATI

and for 51 % of such items through comparisons between web and CAPI. An analysis

of 49 items for which we were able to identify the likely desirable response categories

revealed lower social desirability tendencies of web respondents where significant differ-

ences were observed between modes. Furthermore, while web respondents were gener-

ally less likely to choose extreme scale values compared to CATI and CAPI respondents,

the differences were particularly pronounced on items susceptible to social desirability.

This strongly suggests that social desirability bias might play a central role in differences

between modes. Although further research is needed to confirm such indications, so-

cial desirability has been the most consistently observed consequence of mode effects by

previously-conducted mode comparisons studies.

The performed analysis across a large number of variables enabled insights into the

prevalence of differences between modes caused by socially desirable responding. The

use of different indicators of response patterns (differences in means, distributions, and

extreme answers) offered additional added value by demonstrating how the (non)detection

of mode differences can strongly depend on the type of the estimated parameter. On the

other hand, such analysis comes at the cost of lower attention paid to specific factors of

individual items or scales. Therefore, it would be worth performing further item-level

analyses in the future, particularly to compare the reliability and validity of the measure-

ment between modes.

It is important to highlight some limitations of the presented study. While using an

online access panel for sampling assisted with assuring the comparability between modes

by reducing the non-coverage bias and reaching a broader demographic structure of re-
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spondents, the yielded sample may be specific compared to the general population in

other ways. Most importantly, the panellists are used to regularly participate in web sur-

veys, which may have affected the obtained results to some degree. For example, the

self-administration of the questionnaire and the use of computer technology may present

a smaller burden for panellists. The higher response rate achieved by the web compared to

the interviewer-administered modes also indicates that the study participants may favour

web surveying over the interviewer-administered modes.

As with other studies on social desirability, the decision on whether or not an item is

prone to social desirability is a largely subjective one, and the underlying assumption is

that a higher reporting of less desirable answers is more accurate. The expert evaluations

proved to be helpful in alleviating the former issue, but it would be beneficial to use a

more granular measurement of susceptibility to social desirability rather than a simple

binary one. This is especially true since most of the items were rated as susceptible, but

no significant difference between modes was found for many of them. A more sensitive

question evaluation methodology would allow further investigation of these observations.

In addition, we cannot rule out the possibility of potentially different results for questions

for which we did not identify the likely direction of socially desirable responses (mostly

questions regarding values), although there are little theoretical and empirical grounds for

expecting inconsistent findings.

The results thus strengthen the advantageous position of the web mode over telephone

and face-to-face surveys on sensitive and socially desirable topics. While this is clearly

beneficial in terms of accuracy, it may prove problematic with mode changes in longi-

tudinal studies, mixed-mode designs, and other surveys in which the comparability of

data between modes is of paramount importance. There is currently little action survey

practitioners may take regarding this issue apart from weighing the importance of var-

ious data quality dimensions and costs when considering the transition to web surveys.

Pilot evaluations are an essential decision-making tool for large survey projects to as-

sess the magnitude of potential differences caused by the differences in socially desirable

responding and other mode effects.

Finally, the lower incidence of socially desirable responding should not lead one to

regard this mode as being immune to the problem. As the theoretical elaboration in this

paper pointed out, the survey mode itself merely presents a foundation for the survey

implementation. Mode effects emerge under different circumstances, where complex re-

lations and interactions between mode characteristics are accompanied by other specific

survey-related and respondent-related factors. Highly versatile modes, such as web sur-

veys, offer numerous possibilities, but also involve the danger of damaging data quality

by careless use of available features, such as overexcitement with media-related and inter-

active capabilities. Survey practitioners should therefore carefully weigh the benefits of

exploiting specific characteristics of the web mode, especially when using features with

currently unclear methodological implications.
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