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Abstract
When conducting experience sampling studies, one important decision that researchers must make is the method by which
surveys are administered. Dozens of reviews and recommendations cover types of response modes, including paper and pencil,
online survey, and interactive voice response. However, few studies have empirically tested differences across response methods,
and no studies have compared online surveys to interactive voice response surveys. Using a time-based experience sampling
design, the present study investigates differences in compliance, data quality, and participant burden when using interactive voice
response and online surveys. Results indicate no differences in terms of compliance rates and number of responses between the
two methods. Interactive voice response produced lengthier qualitative responses, although there were no differences in the
clarity of qualitative responses. Finally, online surveys may alleviate time burden, particularly as the number of items increases.
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Online survey

Experience sampling studies (sometimes referred to as diary
or ecological momentary assessment studies) are becoming
increasingly commonplace within the social sciences
(Eatough, Shockley, & Yu, 2016; Hamaker & Wichers,
2017; Ohly, Sonnentag, Niessen, & Zapf, 2010). In contrast
to traditional cross-sectional or longitudinal survey methods,
experience sampling allows for complex within-person
modeling of transient and dynamic processes across days,
hours, or minutes (Fisher & To, 2012). Experience sampling
also allows researchers to solicit multiple responses from par-
ticipants as participants engage in their daily lives (Eatough et

al., 2016). Social science researchers are therefore able to cap-
ture rich data on everyday phenomena as it occurs.

Historically, researchers administered paper and pencil ex-
perience sampling surveys (Bolger, Davis, & Rafaeli, 2003).
Within recent years, researchers have shifted away from paper
and pencil reports to the use of electronic devices such as
PDAs, ambulatory devices, and cell phones to capture expe-
rience sampling data (Beal &Weiss, 2003; Bolger et al., 2003;
Fisher & To, 2012). Advancements in communication tech-
nology have made experience sampling research easy and
accessible to a wide variety of researchers and participant
populations by enabling researchers to contact participants’
through the participant’s personal phone and/or computer
(Beal & Weiss, 2003). Researchers can use either phone
polling or mobile-accessible online surveys to solicit re-
sponses virtually anywhere at any time. However, there is
little empirical data to indicate if different modes of commu-
nication produce equivalent results. Investigation of this issue
is important in that there may be variation in participant com-
pliance and/or data quality due to differences in convenience
and ease of response across modes. Moreover, it is essential to
examine if these new collection modes produce high-quality
responses when recording this data.

The purpose of this study is to analyze the differences in
experience sampling data collected through two unique
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formats: an interactive voice response (IVR) survey and a
mobile-friendly online survey. We are the first to compare
IVR and mobile-friendly written online response modes.
The decision of response mode is critical in experience sam-
pling research, as researchers strive to minimize participant
burden and maximize both data quantity and quality. Indeed,
many experience sampling reviews and recommendations dis-
cuss response mode (e.g., Fisher & To, 2012; Ohly et al.,
2010), yet little data exists to guide this decision. To this
end, we examine indicators of compliance, data quality, and
participant burden, which can help guide future researchers in
choosing which data collection tool to use in experience sam-
pling studies. Our paper also contributes to the sparse litera-
ture investigating methodological choices when using experi-
ence sampling or daily diary methodology. Given the expo-
nential rise in experience sampling research, such guidance is
imperative for ensuring that researchers make well-informed
decisions for study design.

Experience Sampling Response Modes

When designing an experience sampling study, the choice of
tool for collecting participant responses is an important one.
Response mode might affect participant burden, and subse-
quent willingness to complete surveys, compliance with study
procedures, and the quality of data produced (Beal & Weiss,
2003; Bolger et al., 2003; Ohly et al., 2010; Shiffman, Stone,
& Huffard, 2008; Uy, Foo, & Aguinis, 2010). There are three
main categories of response modes: paper and pencil surveys,
electronic surveys (using a PDA or online survey host), and
IVR surveys. We describe each method and their pros and
cons in turn.

Paper and pencil surveys require participants to hand write
responses into paper diaries that they must carry with them
throughout the study (Beal & Weiss, 2003; Shiffman, 2007).
Paper and pencil surveys are relatively inexpensive and easy
to create and use. However, participants may not properly
follow instructions or skip logic. Moreover, researchers do
not have a way to detect exactly when surveys are completed,
leaving open the possibility that participants may fill out back-
logged surveys all at once (Shiffman et al., 2008; Uy et al.,
2010). In addition, paper and pencil surveys cannot signal
participants to respond. Instead, participants must rely on their
own memories or on personal devices to set reminders, or
researchers must remind participants to respond through alter-
native means (e.g., email, text signal, wristwatch device) (Beal
& Weiss, 2003). Thus, compliance and data quality may be
compromised when using paper and pencil response mode.

Electronic surveys may be administered using a variety of
devices or applications. Early experience sampling research
relied on personal digital assistant (PDA) devices, such as
palm pilots (Beal & Weiss, 2003; Uy et al., 2010). These

devices allowed for programmable items with skip logic and
pre-programmable signal schedules (e.g., random signals,
fixed time interval signals). In addition, electronic response
options allowed researchers to record the time and date of
participants’ responses. However, PDAs tend to be expensive,
making it difficult to run pilot studies or to conduct experience
sampling research without funding (Fisher & To, 2012). In
addition, participants still needed to carry an extra device to
answer surveys throughout their day, and some users found
the digital interface difficult to navigate (Ohly et al., 2010;
Shiffman, 2007). With the rise of smart phones, researchers
have increasingly relied upon smartphone applications and/or
online surveys that can be easily texted or emailed to partici-
pants’ personal mobile devices (Fisher & To, 2012; Ohly et
al., 2010). Such mobile-friendly experience sampling re-
sponse modes have all the benefits of PDAs while reducing
researcher equipment cost. In addition, participants are not
required to carry an additional device. However, participants
must have reliable internet access (Ohly et al., 2010).

A third possibility is use of IVR methods (Cohen &
Lemish, 2003; Kuntsche & Labhart, 2013; Shiffman, 2007).
Used primarily in behavioral medicine research, IVR requires
participants to use their personal cell phones or home phones
to call into a pre-recorded survey (Heron & Smyth, 2010;
Shiffman et al., 2008). The recording states each item and
the response categories, and participants respond by pressing
a number that corresponds to their response or by speaking
their answer into the phone. IVRs have high accessibility and
ease, as participants are not required to carry or own smart
phones, and those without a mobile phone may be able to
participate by using a home or office landline phone
(Kuntsche & Labhart, 2013). In addition, the verbal format
may be beneficial for participants who have difficulty reading,
writing, or typing. IVRs can also be programmed to place
outgoing calls, signaling participants when a response is re-
quired (Shiffman, 2007). Finally, timing of responses can be
recorded, similar to online survey methods. However, items
and response options must be short and simple to ensure ease
of use and accurate responses.

Empirical Response Mode Comparisons

Studies that have compared response modes most frequently
focus on paper and pencil versus electronic-typed responses
using either PDAs or online surveys. For example, Stone,
Shiffman, Schwartz, Broderick, and Hufford (2002) investi-
gated participant compliance using paper and pencil versus
electronic surveys. They found only 11% compliance for
paper and pencil methods, compared to 94% for electronic
surveys. Furthermore, research in behavioral medicine sug-
gests participants distort compliance rates for paper and pen-
cil surveys, compared to electronic surveys (Broderick &
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Stone, 2006; Stone et al., 2002). In a follow-up investiga-
tion, Green, Rafaeli, Bolger, Shrout, & Reis (2006) pointed
out that the differences found in Stone et al.’s (2002) inves-
tigation may have been confounded by other motivational
factors in the study design (e.g., providing feedback and
signaling response time). When using comparable proce-
dures, Green et al. (2006) concluded there was little differ-
ence in compliance and empirical relationships among study
variables attributable to response mode. Two additional
studies have compared IVR with paper and pencil response
modes. Cohen and Lemish (2003) investigated validity of
IVR methods for studying phone call information (e.g., call
time, call recipient), but compared IVR data to data from a
single cross-sectional paper and pencil survey taken at the
beginning of the study. They concluded IVR was a viable,
valid method for conducting experience sampling research.
Finally, Collins, Kashdan, and Gollnisch (2003) compared
participant compliance and response content when studying
substance use using IVR versus paper and pencil experience
sampling response modes. The researchers found similar
rates of compliance and similar substance use frequencies
across both response modes, although they cautioned that
paper and pencil compliance could not be verified.

From this review, it is clear that few empirical studies
test the pros and cons of response mode in experience
sampling research. Additionally, previous work has primar-
ily compared electronic or IVR methods to paper and
pencil methods. With the everyday use of mobile cell
phones and smart phones, paper and pencil methods are
rarely warranted given clear pitfalls documented in both
reviews and empirical work (Collins et al., 2003;
Kuntsche & Labhart, 2013). Two options remain: IVR
and electronic survey methods. Yet, it is unclear from
qualitative reviews whether IVR and electronic survey
methods differ in terms of participant compliance, data
quality, and participant burden.

The present study therefore answers three research
questions to explore differences between IVR and elec-
tronic survey methods. We examine complete compliance
rates, number of responses, and time between the response
and a focal event as indicators of compliance to study
procedures. We examine unclear responses, description
length, and out of range values on open-ended responses
as indicators of data quality. Finally, we examine the num-
ber of events reported, response times, and extra incom-
plete responses as indicators of participant burden.

Research question 1: Do IVR and online survey response
modes differ in terms of compliance?
Research question 2: Do IVR and online survey response
modes differ in terms of data quality?
Research question 3: Do IVR and online survey response
modes differ in terms of participant burden?

Method

Participants

Data for this study were collected for an experience sampling
study about work-family-school conflict (N = 107). Participants
were recruited through community fliers, a university partici-
pant pool of students enrolled in psychology courses, and word
of mouth. Eligible participants were full-time students working
in a paid job at least 15 hours per week with family responsi-
bilities (i.e., a dependent child or elder or a committed cohabit-
ing partner). Most participants were female (78.50%) with a
mean age of 25.87 (SD = 7.05). Participants identified primarily
as White/Caucasian (67.30%), Hispanic/Latino (29.90%),
Black/African American (7.50%), or Asian (6.50%).
Participants were all full-time students (Mean credit hours =
12.39, SD = 2.37) and worked at least part-time (Mean work
hours per week = 26.65, SD = 8.95; mean job tenure =
2.95 years; SD = 3.24). Most participants were married
(34.60%) or in a committed cohabiting relationship (29.50%),
and most did not have children (70.10%).

Procedure

The original purpose of the study was to examine work-
family-school conflict events. The first 47 participants used
Precision Polling to provide IVR survey responses. Precision
Polling was a Survey Monkey telephone polling service that
required participants call in and answer pre-recorded items.
For closed-ended items, the researcher recited the item and
response category options. Participants pressed phone number
buttons that corresponded to the desired answer. For open-
ended items, the researcher recited the item and Precision
Polling recorded participants’ numeric (for numeric open-
ended items) or verbal responses (for qualitative open-ended
items). Six months into data collection, Survey Monkey ter-
minated Precision Polling services. We then switched our sur-
vey method to Qualtrics for the remainder of the study (N =
60). Qualtrics is an online survey host using written items that
can be formatted for mobile-friendly surveys. Participants
accessed the survey by entering the online link into their mo-
bile smartphones or computers. For closed-ended items, par-
ticipants read the item and selected their desired answer. For
open-ended items, participants read the item and typed their
answer into a text box on the screen. Other than response
mode, the surveys were identical for all participants and all
time points. Participants in the IVR and online survey groups
did not significantly differ in terms of demographics (gender,
age, race/ethnicity, credit hours, work hours, marital status, or
parental status; p > .05).

Each participant was trained by one of the researchers on
the experience sampling procedures. Participants were asked
to respond four times each day over 4 days by calling a
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number (or by clicking an online link to a survey) provided
during the training session. The researcher recommended par-
ticipants save the phone number (or online link) in a conve-
nient location on their mobile phone. Participants could
choose to respond within any four of the 62-hour response
windows. Experience sampling surveys were identical and
designed to take approximately 5 min to complete.
Participants answered 10 closed-ended items (e.g., Byes^ or
Bno^) and 8 open-ended numeric items (e.g., BPlease enter
your blood pressure^). The final item (item 18) asked whether
or not they experienced a work-family-school conflict event.
Participants who reported a work-family-school conflict event
were then asked to respond to several additional items. First,
they reported details of the work-family-school using four
open-ended qualitative response items: BHow many instances
of work-family conflict have occurred since your last
survey?,^ BPlease describe the most memorable work-
family-school conflict situation. Be as detailed as possible,^
BWhat time did the work-family-school conflict occur?,^ and
BHow was it eventually resolved (i.e., did you choose the
work activity, the family activity, the school activity or were
you able to compromise)?^ In addition, participants
responded to 20 closed-ended items that described emotional
responses during the event using a 5-point Likert scale (e.g.,
Bto what extent did you feel distressed?^). Qualitative re-
sponses were used to code work-family-school conflict events
into directions (e.g., work-to-family, school-to-work) and
types (e.g., strain-based conflict, time-based conflict)
(Greenhaus & Beutell, 1985; Olson, 2014).

Measures

Complete Compliance Complete compliance was coded as a
dichotomous variable based on the number of complete re-
sponses logged out of 16 possible complete responses (1 =
complete compliance (all 16 complete), 0 = not complete
compliance (15 or fewer complete)). Responses were coded
as complete if participants responded to all 18 out of 18 items.

Number of Responses Number of responses was calculated as
a continuous variable based on the number of responses
logged throughout the 4 days. Only responses in which par-
ticipants responded to all 18 out of 18 items were included.

Time between the Event and the Response Participants were
instructed to respond as close as possible to the work-family-
school conflict if it occurred. To explore adherence to this part
of the procedure, we subtracted the system-recorded call time
from the participant’s self-reported time of the work-family-
school conflict to determine the number of hours between the
event and the response. Times were rounded to the nearest
quarter of an hour.

Unclear Responses Open-ended responses were used to code
the type of work-family-school conflict (e.g., time-based,
strain-based) and direction of work-family-school conflict
(e.g., work interference with school, family interference with
work) (Greenhaus & Beutell, 1985; Olson, 2014). Work-
family-school conflict events that could not be coded for either
type and/or direction due to poor call quality (i.e., calls cutting
out, static) or too little information were determined unclear (1
= unclear, 0 = clear).

Description Length For each participant, we counted the number
of words used to describe each work-family-school conflict epi-
sode in the open-ended responses. More words would indicate a
richer, fuller description of the work-family-school conflict.

Out of Range Values Participants were asked to type in their
heart rate, blood pressure, and systolic blood pressure as open-
ended response items. Frequencies of each variable were exam-
ined to determined discontinuous and implausible values. More
out of range values would indicate poorer quality data due to
typing mistakes. We identified outliers: 7 out of range values
for heart rate (< 45), 13 out of range values for systolic blood
pressure (< 67), and 7 out of range values for diastolic blood
pressure (< 43). The cutoff values fall well below typical heart
rate (60–100 beats per minute), systolic blood pressure (90–
140mmHg), and diastolic blood pressure (60–90mmHg) ranges
(American Heart Association, 2017). In total, 22 responses had
one or more values classified as out of the normal range (1 = not
out of range, 0 = out of range).

Number of Reported Events Because reporting a work-family-
school conflict required answering additional questions, it was
possible that participants would omit work-family-school con-
flicts in the interest of saving time. We therefore calculated the
number of work-family-school conflict events reported by each
participant throughout the four study days.

Response Time We examined total response time for all
responses in minutes, as well as total response time for when
reporting an event in minutes. Total response time was col-
lected automatically for both response modes. Shorter time
durations are ideal in order to promote compliance and relieve
burden on participants.

Extra Incomplete Responses Finally,we noted several responses
with substantial missing data, followed by a response shortly
thereafterwith complete data.We interpret these extra incomplete
responses as technological failures or difficulty using the survey
technology, which may be frustrating or time-consuming for
participants. An extra incomplete response was determined by
subtracting the total number of responses (including those with
missing data) per participant from the total number of complete
responses (responses with no missing data) per participant.
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Results

Because groups were not randomly assigned, we explored
differences between groups on potential confounds to ensure
groups were equivalent before exploring differences by re-
sponse mode. We identified 10 such potential confounds in
our dataset: chronic work-family-school conflict, weekly
work hours, number of credit hours, number of children, job
demands, age, gender, income, and mindfulness. We antici-
pated increased demands from work, family, and/or school
may reduce compliance, data quality, and participant burden
based on theory and empirical data that indicates demands
deplete resources available for alternative tasks, such as sur-
vey completion (e.g., Hobfoll, 1989). We also explored demo-
graphic differences across groups (age, gender, household in-
come). Finally, we explored mindfulness as a trait that may
predict compliance and data quality due to association with
increased attention and performance (Good et al., 2016). All
measures were taken during a baseline survey filled out by
participants the day before beginning the experience sampling
study. We used independent t tests run in SPSS to test group
differences. All t tests were non-significant (p > .05), showing
no differences between groups on potential confounds.

To ensure accuracy, indicators that required coding (time
between the event and the response, unclear responses, de-
scription length) were coded by two independent raters (in-
ter-rater reliability > .78 for all variables). Each of these three
measures required reading written/transcribed verbal re-
sponses and interpreting the information to assess differences
in time, type/direction of work-family-school conflict, and
word count, respectively. Disagreements were resolved
through discussion. Before testing our research questions,
we examined descriptive statistics for each of the dependent
variables (see Table 1). The descriptive statistics for total re-
sponse time were much higher than expected. Upon further
inspection, several participants who used the online survey
had response times lasting hours, likely due to leaving the
survey open on their smart phone or computer web browser.
To account for this issue, we marked response times at or
above the 95th percentile as missing (116.42 min or longer).
We used the response times with outliers removed to test our
research questions.

Several indicators (time between event and response, un-
clear response, description length, total response time) were
nested within three levels: time point (level 1) within day
(level 2) within person (level 3). To examine whether there
was substantial variance at each level, we ran unconditional
models in which each dependent variable was estimated by
only a random intercept (i.e., no predictors, Raudenbush &
Bryk, 2002). We then computed ICC1 for each dependent
variable to determine the proportion of variance at the day
(level 2) and person (level 3) levels by dividing the variance
at each level by the total variance. In addition, we used the log

likelihood ratio test to compare the unconditional model and a
general linear model in which the intercept was fixed across
levels. A significant change in log likelihood indicated a sig-
nificant improvement in model fit when the dependent vari-
able was allowed to vary across all three levels. Both substan-
tial ICC1s and significant log likelihood change are consid-
ered justification for using multilevel modeling (Raudenbush
& Bryk, 2002). Using multilevel modeling in the case of sub-
stantial ICC1s and a significant log likelihood is important for
adjusting standard errors to account for nesting and reducing
likelihood of type 1 errors. Results are presented in Table 2.
All outcomes except total response time indicated multilevel
modeling was necessary to appropriately analyze the data.
However, for description length, there was no day (level 2)
variance. Therefore, we analyzed time between episode and
response and unclear response as three-level models (time
points nested within days nested within person), we analyzed
description length as a two-level model (time points nested
within person), and we analyzed total response time as a
single-level model (time points). Computations were run
using IBM SPSS (Version 24.0) and the Bmultilevel^ and
Blme4^ packages in R (Bates, Maechler, Bolker, & Walker,
2015; Bliese, 2016).

Compliance

Research question 1 focused on compliance differences when
comparing IVR surveys to online surveys. We used a chi-
square test to compare complete compliance rates, and we
used an independent sampled t test to compare number of
responses across response modes. Because time between the
episode and response had significant day and person-level
variance, we used three-level means-as-outcomes modeling
in which response mode was used as an uncentered level 3
predictor for quality indicators at level 1 (Raudenbush &
Bryk, 2002). Chi-square results indicated no significant dif-
ferences in complete compliance rates when comparing IVR
to online response mode (χ2 = .70, p = .40; Fig. 1). Similarly,
the number of responses did not differ across response mode
(t(105) = − 1.35, p = .18; Fig. 1). Finally, there were no signif-
icant differences for time between the event and the response
(γ01 = .31, p = .52; Fig. 1).

Data Quality

Research question 2 focused on data quality differences be-
tween IVR and online surveys. We conducted logistic multilev-
el means-as-outcomesmodel in which responsemodewas used
as an uncentered level 3 predictor for unclear response and out
of range data at level 1 (Raudenbush & Bryk, 2002). Similarly,
multilevel modeling assuming a negative binomial distribution
was used to estimate the effect of uncentered level 2 response
mode on description length at level 1. There was no significant
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difference between response modes for clarity of the conflict
description (γ001 = .60, p = .25; Fig. 2), or out of range values
(γ001 = − 32.84, p = .74; Fig. 2). However, description length
significantly differed (γ01 = .14, p = .02; Fig. 2). Descriptions
were 18.61 words longer on average when participants
responded via IVR, compared to when participants responded
online.1

Participant Burden

Research question 3 focused on participant burden differences
between IVR and online response modes. We used an inde-
pendent sampled t test to compare number of episodes report-
ed per participant across response modes and total response
time.We used three-level means-as-outcomes modeling to test
response mode as an uncentered level 3 predictor of response
time when reporting an event. There was a significant differ-
ence in the number of reported episodes of conflict (t(105) =
2.18, p = .03), such that participants reported more episodes of
conflict when using the online survey compared to the IVR
survey (see Fig. 3). There was no significant difference in
response time for all responses (t(1481) = 1.44, p = .15; Fig.
3). However, there was a significant difference in response
time when participants reported a work-family-school conflict
(γ01 = 1.26, p = .04; Fig. 3). Participants who used the online

survey responded 1.26 minutes faster when reporting a work-
family-school conflict compared to those who used the IVR
survey. Finally, there was a significant difference in the num-
ber of extra incomplete responses (t(105) = − 8.18, p < .01),
such that IVR participants had an average of 1.60 extra in-
complete responses while online survey participants had no
extra incomplete responses.

Supplementary Analysis: Change over Time

A common concern in experience sampling research is
compounding participant burden over time, resulting in de-
creased compliance and data quality as participation time in-
creases. We did not have a theoretical reason to believe such
trends may differentially impact IVR and online survey groups.
However, given that this issue is an important research design
consideration, we explored whether changes in compliance, data
quality, and participant burden indicators over time differed by
response mode. Day of participation was coded as 1 for day 1, 2
for day 2, etc. For all within-person variables except out of range
values (time between event and response, unclear response, de-
scription length, response time, extra incomplete responses), we
computed multilevel models that built upon the hypothesized
model by adding day of participation as a fixed, uncentered
predictor of each outcome (model 1). Next, we added the inter-
action between response mode and day of participation as a
predictor of each outcome (model 2). Themodels for out of range
values were unidentifiable and failed to converge. Failure to
converge is likely due to limited variability in out of range values
overall, and no variability in out of range values for the online

1 Description length models were consistent when run as a normally distrib-
uted outcome (γ01 = 18.61, p = .03). Figure results reflect these findings, rather
than the results based on the negative binomial distribution, because they are
most easily interpretable and not substantively different.

Table 1 Descriptive statistics for
study variables N Mean Standard deviation Minimum Maximum

Response mode1 107 .44 .50 .00 1.00

Complete compliance2 107 .49 .50 .00 1.00

Number of responses 107 13.69 3.98 .00 19.00

Time between event and response3 209 1.76 2.59 .00 19.00

Unclear response4 267 .25 .43 .00 1.00

Description length5 264 57.92 44.30 .00 281.00

Out of range value6 1490 .99 .12 .00 1.00

Number of events 107 2.48 2.03 .00 9.00

Total response length7 1561 28.65 144.34 .00 2135.32

Total response length (no outliers)7 1483 4.36 6.60 1.00 97.57

Extra incomplete responses 107 .71 1.28 .00 5.00

1 0 = online survey, 1 = IVR survey
2 1 = yes, 0 = no
3Hours
4 0 = clear, 1 = unclear
5Words
6 0 = yes, 1 = no
7Minutes
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survey group. For all between-person variables (number of com-
plete responses, extra incomplete responses, number of work-
family-school conflict episodes) and out of range values, we
coded day-level measures (number of complete responses per
day, extra incomplete responses per day, number of work-
family-school conflict episodes per day, number of responses
with out of range values per day). We then computed two-level
(days within persons) regressionmodels in which responsemode
and day number were entered as a fixed, uncentered predictors of
each outcome. Next, we added the interaction between response
mode and day of participation as a predictor of each outcome.
Full results are available upon request. Of the nine outcomes, two
significant interactions emerged (p< .05). Both suggest the ben-
efits of IVRmay increase over time. First, individuals responded
increasingly closer to their work-family-school conflict over time
when using IVR surveys (simple slope =− .90, p< .01); online
survey participants showed no change in their response timing
(simple slope =− .05, p = .77). Second, individuals increased de-
scription length over time when using IVR surveys (simple
slope = 8.92, p < .01); online survey participants showed little
change (simple slope = .34, p= .89).2

Discussion

The present study investigated whether differences in compli-
ance, data quality, and participant burden emerged for IVR ver-
sus online survey experience sampling response modes. Overall,

we found no differences in compliance, although some differ-
ences in data quality and participant burden were significant.

Of the four participant burden comparisons, three signifi-
cant differences emerged. Specifically, participants reported
more work-family-school conflict events when using online
surveys compared to IVR surveys. Collins et al. (2003) simi-
larly found participants reported greater alcohol use when
writing responses, rather than when using verbal responses
(although the opposite trend was found for cigarette use).
This result might suggest participants are more willing to re-
port events or may more easily remember events when using
typed online survey response compared to verbal IVR.
Significant differences in response times when reporting an
event indicate the former is likely the case. When reporting a
work-family-school conflict, participants completed the sur-
vey nearly 90 seconds faster using typed online response com-
pared to IVR. Participants in the online condition may be able
to more quickly and easily read the follow-up items in com-
parison to IVR surveys, for which they must listen to an ad-
ditional set of items and response options. Our results suggest
that as the number of items increases, IVR response modes
may become increasingly burdensome. Studies with many
items may therefore have better quality results when using
online response modes compared to IVR. Finally, we found
IVR participants had 1.6 extra incomplete responses on aver-
age, while online survey responders had no extra incomplete
responses. These extra calls were placed shortly before com-
pleted calls, suggesting participants likely had trouble
connecting to the survey. This difficulty responding may be
perceived as burdensome and frustrating to participants. Lost
or poor quality calls may have also deterred participants from
reporting work-family-school conflict events. Further, extra

2 Estimated assuming a normal distribution for description length. Models run
assuming a negative binomial distribution failed to converge.

Table 2 Unconditional model
results Time between

event and
response

Unclear
response

Description
length

Out of
range
value

Total response
time (all
responses)

Total response
time (event
responses)

Intercept 1.86
.27

58.35 .026 4.40 7.22

σ2 4.81
.13

1094.97 .013 2522.81 284.34

τ00 .63
.00

.00 .001 .00 391.01

τ000 1.39
.06

1069.11 .001 63.36 179.32

ICC level 2 .09
.00

.00 .07 .00 .46

ICC level 3 .20
.32

.49 .07 .02 .21

Δ − 2 LL
signifi-
cance

.03
.02

< .01 < .01 .21 < .01

σ2 = within day (level 1) variance. τ00 = day (level 2) variance. τ000 = person (level 3) variance. − 2 LL = − 2 log
likelihood (deviance) for the unconditional model. ICC = intraclass correlation.Δ − 2 LL = difference in − 2 log
likelihood from the random effects unconditional model compared to the fixed-effects general linear model
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incomplete responding is potentially costly for the researcher
both in terms of financial costs of survey administration, and
time and effort costs associated with data cleaning.

In addition, we found IVR responses containedmore words
than those provided online. This is not surprising, given that it
is generally faster and easier to provide loquacious verbal
responses, compared to written responses (Collins et al.,
2003). The additional words for IVR responses might also
explain why IVR responses were longer, on average. Our
result suggests IVR may provide richer, more nuanced re-
sponses. From coding the data, we can confirm this is typical-
ly true, as participants tended to provide more detail in the
IVR condition compared to the online condition. However,
differences in word count did not translate into clearer re-
sponses. In fact, the IVR condition had a greater number of
unclear and out of range responses compared to the online
condition, although these differences was not statistically sig-
nificant. Upon closer inspection, many of the calls had poor
reception quality or were cut off, making it difficult to code
information. This pattern is consistent with the significantly

greater number of incomplete responses for IVR surveys com-
pared to online surveys. Such technical issues were non-
existent for online survey methods.

The results of our supplementary analyses suggest there are
few significant differences in compliance, data quality, and
participant burden over time. As exceptions, two IVR benefits
may increase over time. Specifically, IVR may produce re-
sponses closer to an event of interest and richer qualitative
responses in comparison to online surveys. Researchers inter-
ested in event-contingent responding and incorporating qual-
itative methods may benefit from IVR relative to online sur-
veys. However, participants may need a few days to adjust to
IVR before these benefits are realized.

Implications

Our findings suggest IVR and online response modes are
equivalent in terms of participant compliance. However, on-
line response modes may reduce participant time burden and
improve data quality, particularly when participants must
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Fig. 1 Graphic representation of response mode comparison for compliance indicators. None of the comparisons are significant (p > .05)
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respond to a large number of items. Specifically, our study
found increased time burden for 42 total items (12 open-
ended qualitative and numeric response items, 30 closed-
ended items), but not 18 total items (8 open-ended numeric
response items, 10 closed-ended items). This range of item
quantity is typical for the number of reported items in the
experience sampling literature, which often falls somewhere
between 15 and 35 reported closed-ended or open-ended nu-
meric items (e.g., Butts, Becker, & Boswell, 2015; Lanaj,
Johnson, & Lee, 2016).

Although less common, open-ended qualitative responses
have been used in high-impact organizational studies (e.g.,
Shockley & Allen, 2013). Such open-ended items are a par-
ticularly promising avenue for simultaneous mixed-methods
research that add both depth and breadth to our knowledge of
workers’ daily experiences (Tunarosa & Glynn, 2017).
Researchers who wish to incorporate greater item quantity
and qualitative response items can minimize burden by using
online survey methods, as opposed to verbal methods, while
maintaining compliance rates.

Online methods have additional benefits, such as allowing
for a diverse and high number of response options and formats
and integration with other forms of technology (e.g.,
pedometers; Kuntsche & Labhart, 2013; Rodrigues,
Kaiseler, & Queirós, 2015). In addition, IVR methods can
be expensive for long responders, as calls are typically
charged by the minute (e.g., VirtuaTell, Triton Polling &
Research; Kuntsche & Labhart, 2013). In contrast, there are
free or relatively inexpensive online survey platforms avail-
able (e.g., SurveyMonkey, Qualtrics). Services that send mes-
sages containing online links to participants range in cost de-
pending on services offered. Basic applications are free (e.g.,
Remind) or inexpensive (e.g., Google Boomerang). Further,
our findings imply that online surveys may come with fewer
technological hassles, and responses may be easier to edit to
ensure responses are complete and typo-free. Given the slight
edge and additional benefits offered for online surveys, we
suggest online platforms are likely the best choice when de-
signing an experience sampling study. Exceptions may occur
for populations with low reading levels (e.g., children, low
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SES samples) or those who have difficult working with or
have an aversion to technology (Green et al., 2006).

Limitations and Future Directions

The present research is limited in that a single study was used to
draw conclusions; therefore, it is unclear whether results gener-
alize across experience sampling designs. Our study used a
time-based experience sampling schedule that allowed partici-
pants to fit responses into their schedule. Most experience sam-
pling or daily designs in organizational psychology are similar,
using a text, email, or handheld device to prompt responses at
specified times. In contrast, signal-contingent responding in
which participants respond when randomly Bpinged^ might
yield different results, as signals could come at inconvenient
times. For example, if a participant is working in a quiet space,
it may be easier to respond discreetly using the online response
mode, rather than stepping out of their space to make a phone
call. Similarly, if participants are asked to report on socially

undesirable or sensitive information, participants may be more
reluctant to verbalize encounters than to type out their descrip-
tion. Our experience sampling was shorter than most studies,
requesting responses over 4 days as opposed to the typical 5 to
10 days. Although our supplementary analyses showed most
indicators did not significantly change over time, additional
research might replicate our study over longer periods of time
to show whether differences found amplify or deteriorate over
time. Finally, our participants were asked to respond four times
each day. To our knowledge, one response per day is common,
but three to four responses per day is becoming increasingly
typical in experience sampling research. However, both IVR
and online surveys might be used for greater or lesser frequency
sampling. In the case of greater frequency sampling, we might
expect the benefits of online surveys to be amplified, as IVR
costs, burden, and data quality issues mount. Future research
might explore these ideas to empirically test whether aspects of
response timing or topic sensitivity affect compliance, partici-
pant burden, and data quality.
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In addition, our study used primarily closed-ended items,
which can be cumbersome and time-consuming. Additional
work should compare experience sampling response modes
that aim to capture richer, more detailed information using
open-ended items. Our results indicate researchers interested
in open-ended responses may find better quality results using
IVR compared to online methods. Thus, IVR may be a par-
ticularly advantageous tool for researchers interested in
gaining in-depth and novel insights into workers’ daily expe-
riences. For example, IVR could be used to relay workers’
experienced performance or interaction episodes during their
work day (Weiss & Rupp, 2011) or to triangulate simulta-
neously collected empirical data (Tunarosa & Glynn, 2017).

Our assignment to response mode condition was based on
circumstance rather than a randomized procedure. This is an
important methodological flaw, in that we cannot rule out the
possibility that results may be due to an unmeasured third
variable and therefore should be interpreted with caution.
Although we have no evidence that our participants varied
in systematic or theoretically meaningful ways across condi-
tions, future research comparing modes based on random as-
signment would strengthen the conclusions drawn from the
current study. Future planned studies may also include data on
participant preferences for oral versus written communication
to determine if preferences have an impact on compliance and
quality.

Conclusion

The present study tests differences in compliance, data quality,
and participant burden across IVR and online response modes
in experience sampling research. In doing so, we add neces-
sary empirical backbone to qualitative comparisons detailed in
many reviews and recommendations (e.g., Collins et al., 2003;
Shiffman et al., 2008). We find no differences in data quantity
when comparing IVR and online response modes. However,
online responses may provide better quality data and ease
participants’ time burden compared to IVR.
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