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Abstract

Background: The Experience Sampling Method (ESM) gathers real-time data in naturalistic
settings, enabling the capture of affect dynamics, including emotional variability, instability,
and inertia. While Likert and VAS scales are commonly used in ESM studies, their
association with different outcomes suggests that they may impact affect dynamics. However,
the influence of response formats on affect dynamics remains unclear. This study aims to
examine whether the use of VAS or Likert scales in ESM studies influences findings related
to emotional variability, instability, and inertia of PA.

Method: Participants were recruited through convenience sampling, and PA was measured
using ESM questionnaires. Participants were randomly assigned to either the Likert (N=35) or
the VAS (N=36) condition. Participants completed ten ESM questionnaires per day for seven
days. Fixed-effect and linear mixed models were used to analyse the impact of the response
formats on the emotional variability, instability, and inertia of PA.

Results: No significant effect of condition was found for emotional variability (b= -0.05,
p=0.34, 95% CI [-0.15, 0.05]), emotional instability (b= -0.-0.13, p=0.25, 95% CI [-0.36,
0.09]) and emotional inertia (b= -0.05, p=0.19, 95% CI [-0.03, 0.13]).

Conclusion: The findings of this study suggest that the response format used, whether Likert
or VAS, has no significant impact on affect dynamics in ESM studies. Overall, this study
provides useful insights into the influence of response formats on affect dynamics in ESM for
PA items. However, further research is needed to investigate the impact of response format on
ESM measures and thoroughly investigate the potential significance of habituation in this

context.



Introduction

ESM is a widely used approach that allows researchers to collect real-time data in real-
life settings over an extended time (Van Berkel et al., 2017). Participants in ESM studies can
complete daily surveys, for example on their mobile devices, allowing them to respond in
their natural surroundings. Change within a person can be measured over time using ESM
(Csikszentmihalyi & Larson, 1987). Thus, ESM participants' daily self-reports are collected in
a comparable way to traditional diary studies (Van Berkel et al., 2017). Unlike traditional
diary research, however, participants in ESM studies are pro-actively prompted at predefined
times throughout the day (Van Berkel et al., 2017). Thus, using this method, self-reports are
gathered in context, reducing the need for participants to reconstruct earlier events and
allowing the data to be focused on events of interest to the researcher (Van Berkel et al.,
2017).

Many biases can arise while reconstructing previous events, one of which is hindsight
bias, in which people believe that specific results were expected at the very beginning
(Stahlberg & Maass, 1997). According to Trull and Ebner-Priemer (2009), retrospective
approaches may be biased, raising concerns about the data's reliability and validity. This is a
result of discrepancies between retrospective and real-time self-reports. However, the fact that
ESM collects data in everyday situations, as opposed to traditional laboratory
conditions, improves its external validity (Trull & Ebner-Priemer, 2009). ESM offers real-
time data that can lessen recall bias, increasing to accurately represent participants' present-
moment emotional state (Trull & Ebner-Priemer, 2009). ESM additionally
simplifies questions and gives real-time data, which helps people comprehend psychological
events in practical contexts more precisely (Trull & Ebner-Priemer, 2009). As a result, ESM
is a useful study approach that can successfully address the complexity of psychological
phenomena in real-world contexts (Myin-Germeys et al., 2018).

Nowadays, there is an increase in the availability of mobile devices, allowing for
autonomous observation and hence new opportunities in fields such as psychological study
(Raento et al., 2009). This can lead to new opportunities in methodology and analysis of the
collection of data. Nevertheless, since mobile devices are widely available, the integration of
ESM with new technologies can increase data collection even further and make it more
comfortable for participants to participate in an ESM study (Van Berkel et al., 2017).

Response Formats

To measure psychological phenomena, it is required to quantify such subjective

thinking in a reliable and validated technique that can be examined using a variety of response



formats (Joshi et al., 2015). The Likert scale and the visual analogue scale (VAS) are two
response scales that are frequently used in ESM studies. The Likert scale is the most used
response format in survey research (Krebs, 2012 & Allen, 2017). The Likert scale allows
participants to show their level of agreement by selecting one of several answer options, each
of which is accompanied by a distinct descriptor and numerical value (Borg, 2019). On a 5-
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point Likert scale, response options may include "strongly disagree," "disagree," "neutral,"
"agree," and "strongly agree." (Borg, 2019). Another type of response format is VAS, which
allows participants to rate their responses on a scale with only two endpoints, such as
"extremely true" and "extremely false (S. Park & Xiong, 2021). The VAS presents the
respondents with a horizontal line with two ends reflecting two opposite extreme values,
thereby giving the participants a response continuum. This suggests that it might be less
cognitively demanding than fully labelled scales since it is more precise and easier to
remember (Moors et al., 2014). It's worth mentioning that VAS scales often span from 0 to
100, reflecting a continuous scale that, theoretically, offers more options for evaluating one's
current state than Likert scales (Visuelle Analogskala Im Dorsch Lexikon Der Psychologie,
2019).

Furthermore, there are contradictories about whether Likert or VAS scale is effective
and more reliable. According to Hasson and Arnetz (2005) and Kuhlmann et al. (2017), VAS
scales are more effective in measuring accurate variable results. Studies examining the test-
retest reliability of response formats, particularly Likert scales, have revealed inconsistencies
(Weng, 2004). Another study found no statistically significant difference in response format
and no evidence that the Likert or VAS scale is superior (Alkadi et. al., 2022).

Response Styles in Likert and VAS Scales

It is worth noting that research on response styles in the VAS versus Likert conditions
is limited and not uniform. As a result, the section that follows discusses various response
styles, potential underlying reasons, and their relationship with VAS and Likert scales.
However, overall, it has been demonstrated that there is a strong correlation between VAS
and Likert scale responses, indicating the presence of relationships and variations in
participants' responses across those scales (Hasson & Arnetz, 2005).

Response style refers to the tendency to respond in a somewhat consistent manner,
regardless of the question content, which can contribute to systematic error (Allen, 2017).
Moreover, when a response style is present, it can result in inaccurate measurements and alter

the interpretation of the score (Park & Wu, 2019).



Response bias is noticeable in responses to Likert scales, which ask respondents to
express their agreement or disagreement with a variety of statements (Smith, 2014).
Specifically, in the context of Likert scales, respondents tend to exhibit a tendency known as
central tendency, meaning they often avoid selecting extreme endpoints and instead favour
responses closer to the midpoint (Douven, 2017). However, according to Park and Wu
(2019), different response styles can be manifested when individuals respond to Likert scales
and commonly reported response styles include extreme response style (ERS). Additionally,
According to Weijters et al. (2021), respondents consider the visual midpoint of a rating scale
to be the conceptual midpoint. As a result, visually distant endpoint categories on a scale are
perceived as more extreme, leading to a higher likelihood of selecting those categories. Studer
(2012) demonstrated that, when compared to Likert scales, VAS scale responses have a
higher prevalence of ERS patterns.

While long questionnaires are commonly associated with ERS due to poor cognitive
structure (Baumgartner & Steenkamp), Kieruj and Moors (2010) discovered that other factors
such as demographics and personality traits may also have an impact on ERS. Furthermore,
previous research has found that the length of the questionnaires, rather than their frequency,
influence the burden experienced by participants (Eisele et al., 2020). Because of cognitive
effort, heuristics such as "satisficing" and "anchoring" are therefore used (Kieruj & Moors,
2010). Satisficing refers to participants responding with the least amount of effort required,
whereas anchoring refers to respondents relying on anchoring points rather than their genuine
response (Kieruj & Moors, 2010).

Furthermore, when compared to Likert scales, VAS scales that rely solely on anchors
may result in anchoring effects and thus ERS. However, because of the descriptions of the
response option, satisficing, in which respondents opt for less cognitive effort, may be more
prevalent in Likert scales, potentially leading to less genuine responses. However, the current
literature lacks an in-depth investigation of the different impacts of Likert and VAS scales on
response style, highlighting the need to investigate how these response formats influence
participants' tendencies toward biases including extreme responding or midpoint preference.
Affect Dynamics

One often-used outcome in ESM studies is emotional dynamics. affect dynamics can
be used to follow a person's shifting and fluctuating emotional and affective state over time,
and ESM is often used to measure them (Hipson & Mohammad, 2021). There are recurring
links between affect dynamics and psychological well-being. For instance, lower

psychological well-being is associated with less stable, unstable, and inert emotions (Houben



et al., 2015). However, it has been shown that PA indeed influences physical health.
Including an association between PA and various health benefits, including reduced
morbidity, decreased pain symptoms, and increased longevity among older individuals living
within the community. Consequently, PA is strongly associated with protective responses that
promote overall well-being (Pressman & Cohen, 2005). Three emotional dynamic patterns are
often used: emotional variability, emotional instability, and emotional inertia (Houben et. al,
2015).

The range of swings in the emotional state across time can be understood as emotional
variability. People with high emotional variability tend to experience extreme and more
deviations from their usual emotional stage. Emotional variability is typically quantified
using within-person standard deviation (Houben et. al, 2015). Emotional instability can be
used to compare feelings from one moment to the next. As a result, people with higher levels
of emotional instability vary their feelings from moment to moment, creating an
unpredictable emotional life. The mean squared successive difference between consecutive
emotion ratings is frequently used to assess emotional instability (Houben et. al, 2015).
Emotional inertia is the tendency for one emotion to be carried from one instant to the next,
or the maintenance of an emotional state. Thus, it indicates how predictable an emotional
state might be from one moment to the next. Emotional inertia is usually operationalized as
the autocorrelation of emotions across time. There is reason to believe that the choice of
response scales could impact ESM study findings and emotional dynamics. As
aforementioned, response styles can be influenced through the response scales and can lead to
ERS. Therefore, the current study will focus on the influence of response scales on
participants regarding PA items in ESM studies.

As previously stated, the format of response can influence how participants respond,
potentially leading to misinterpretations of affect dynamics. A response style triggered by a
response format may result in inflated or deflated data. When assessing affect dynamics, the
Likert scale may result in a lower standard deviation (SD) compared to VAS. This,
particularly in ESM studies, may have an impact on emotional variability. Since of the
increased SD, the results of a VAS scale may result in higher emotional variability than a
Likert scale. Participants in the Likert condition have a tendency toward responses closer to
the midpoint, which may result in less extreme values of emotional variability, instability, and
inertia. On the other hand, the length and cognitive effort involved in ESM studies can

introduce extreme response styles, such as anchoring, which are more commonly associated



with VAS scales. This, in turn, can lead to more extreme levels of emotional variability,
inertia, and instability.
Current Study

The following randomized controlled trial aims to investigate the impact of VAS and
Likert Scale response formats on participants' response styles, which will be analysed using
PA composite scores from an ESM study. The following research question (RQ) will be the
focus and will be tested in this thesis.

RQ. Is there an influence of VAS versus Likert scales on findings obtained from ESM
studies regarding emotional variability, instability, and inertia of PA?

This study proposes three hypotheses to address the RQ based on existing literature
that investigates the varying impacts of Likert and VAS scales in studies and their subsequent
interpretations:

H1: Emotional variability will be higher in VAS compared to the Likert condition.

H2: Emotional instability will be higher in VAS compared to the Likert condition.

H3: Emotional inertia will be higher in VAS compared to the Likert condition.

Methods

The study was approved by the ethics committee with request number 22144 of the
University of Twente. It is important to note that relevant data from two additional studies
were included in this study, forming distinct cohorts.

Participants

The study aimed to recruit 136 participants. To accomplish this, each member of the
two research groups was responsible for recruiting at least 15 participants, for a total of 120
participants. In this study, convenience sampling was used to select participants from the
researchers' immediate surroundings because they were easy to reach. As a result, the
researchers used personal contacts to find potential participants. To make the study more
appealing, it was decided to have a small contest at the end of the study in which all
participants were picked at random and the winner received a 40€ Amazon gift card.
Furthermore, additional participants should be recruited using SONA (https://utwente.sona-
systems.com/Default.aspx?ReturnUrl=%2f). Furthermore, the study will recruit additional

participants through SONA, a platform available at (https://utwente.sona-

systems.com/Default.aspx?ReturnUrl=%2f). This allows psychology students at the

University of Twente to take part in research studies. Participation in SONA is mandatory for
earning credits, as students are required to complete a minimum of 15 credits as part of their

bachelor's degree requirements in psychology. To determine the required sample size for a
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linear model, a priori power analysis was performed using G*Power (Faul et al., 2009). The
analysis revealed that a sample size of 128 participants would be required to achieve a power
of 8 with an effect size of F = 0.25 and a significance level of = 0.05. All participants were
required to be 18 years old or older and have sufficient knowledge of English as well as a
mobile device on which to download the ETHICA app ((https://ethicadata.com/) to fill out the
ESM questionnaires. Additionally, before taking part in the study, the participants were
required to provide informed consent.

Randomization

After recruiting participants, each researcher used stratified randomization to assign
them to one of two conditions. This randomization procedure was carried out independently
for each researcher's group of recruited participants. Each researcher made nine separate lists
for this purpose. These lists were used to randomly assign participants to one of two
conditions. This process was carried out using an online tool

(https://www.sealedenvelope.com/). The researcher divided the participants to ensure an even

distribution, ensuring a balanced 50/50 ratio for each condition in both this study and the first
cohort. It is important to note, however, that the second cohort was randomized with a 70/30
ratio between the conditions. This was done as a new condition was included to ensure equal
allocations throughout the study. However, this did not work out, which is why the sample
sizes for the two conditions differ slightly (see Figure 1). After participants provided their
SONA number and email address, they were randomly assigned.

Participants recruited through SONA were assigned to one of two conditions at random.

Figure 1
Flow Chart of the samples across different cohorts.
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Note: Participants who completed less than 33% of the questionnaires were excluded.

Design and Procedure

Three to four days before the study began, participants received an email
corresponding to either the VAS or Likert condition. The email contained all the relevant
information including the description, procedure, and purpose of the study, which can be
found in Appendix A. The email also included a unique registration code as well as a link to
the ETHICA platform, which allowed participants to register and participate in the study.
Furthermore, before the start of the study, participants provided informed consent (see
Appendix C).

As aforementioned, the data in this study consists of three distinct cohorts. The first
cohort took place between Monday, November 11, 2022, and Sunday, November 13, 2022.
This cohort specifically compared an endpoint-only labelled Likert scale to a fully labelled
Likert scale. The second cohort began on Monday, February 13, 2023, and ended on Sunday,
February 19, 2023, with the same conditions as the current study. Finally, the current study
began on Monday, April 17, 2023, at 07:30 a.m. and ended on Sunday, April 2023 at 10:30
p.m.

All participants received the same questionnaire at the start of the study and were first
required to fill out a lengthy questionnaire about their well-being and demographics.
Following that, depending on whether they were in the Likert scale or VAS condition, they
received much shorter surveys for the next seven days. The participants would be notified per
assessment ten times per day to complete the questionnaire over the course of seven days, for
a total of 70 surveys. The notification to complete the questionnaire was delivered at random
within ten pre-defined intervals of 90 minutes. However, the questionnaire expired when
participants were unable to finish it 15 minutes after being notified (see Table 1).

Measures

This study is part of a larger study, and only components that are directly relevant to
this thesis were included. Specifically, demographics from the baseline questionnaire and PA
measures from the ESM questionnaire.

Demographics

At the start of the study, all participants were asked to provide information that
included their gender, occupation, age, nationality, email address, and educational
background. Participants who received SONA points for their participation were required to
provide their SONA identification number.

Baseline questionnaire
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On Monday, April 17,2023, at 7:30 a.m., all participants received the same
questionnaire and were first required to fill out a lengthy questionnaire about their well-being
and demographics.

ESM questionnaire

The PANAS scale (Positive and Negative Affect Schedule) was used in this ESM
questionnaire to assess PA and NA, consisting of four items each. Four items (cheerfulness,
enthusiasm, satisfaction, and relaxation) were used to measure PA.

All PA items were assessed using either a Likert scale or a VAS scale. In the Likert
condition, participants were given seven answer options ranging from "strongly agree" (1) to
"strongly disagree" (7), and they had to select the option that best represented their response.
Participants in the VAS condition, on the other hand, used an analogue slider ranging from 0

to 100 to indicate their response on a continuum.

Table 1
Each day's study schedule included the type of questionnaire, relevant variables, specific time
points, and expiration times.

Day Questionnaire Relevant Time points Expire time
variables
1 Baseline All At the No
beginning of
the study

1-7 ESM PA 7:30-9:00 After 15
9:00 —10:30 minutes
12:00 — 13:30
13:30 - 15:00
15:00 — 16:30
16:30 — 18:00
18:00 — 19:30
19:30 — 21:00
21:00 —22:30

Data Analysis

For data analysis, the data was imported into RStudio version 4.3.0

(https://www.rstudio.com/tags/homepage/). The data analysis is divided into two steps: data

cleaning and statistical analysis.
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Data Cleaning

First, both the Likert and VAS datasets were combined, and a condition variable was
added (0= Likert condition, 1= VAS condition). Then, an additional variable was created, the
time variable, which indicated the specific assessment point for each data collection.
Participants who had completed less than 33% of the questionnaires were excluded (i.e.,
fewer than 23 questionnaires). Furthermore, data with potential errors, including participants
with an unusually large number of data points, were removed. To specifically analyse the data
for PA, a composite score was calculated by aggregating the scores of all four items. Finally,
a z-score standardization for PA was computed. The within-person standard deviation was
computed to assess the influence of variability, the Mean Square of Successive Differences
(MSSD) for instability, and inertia a lagged variable of PA was created.

Additionally, to obtain an understanding of the participant’s demographic
characteristics, descriptive statistics were calculated on the baseline questionnaire (see Table
2).

Statistical Analysis

Following that, a series of linear mixed models were used to analyse the data. These
models took into account the nested structure of the data where individual observations were
nested within participants by adding a random effect for participants. For the statistical
analysis the package Ime4 and for the visualizations the package ggplot was used.

To assess emotional variability and determine whether it is higher in the Likert
condition compared to the VAS condition, a linear fixed-effect model was used. For this
analysis, the independent variable was condition (VAS vs. Likert), while the dependent
variable was emotional variability. To avoid a unit of analysis error, only one row per
participant was considered for analysis.

A linear fixed-effect model and a significance test were used to assess emotional
instability. Emotional instability was the dependent variable, while the condition (VAS vs.
Likert) was the independent variable.

A linear mixed model was used to investigate emotional inertia as it effectively
handles the nested structure of the data, where observations are nested within participants.
The condition + PA(t-1) + PA(t-1) * condition was the independent variable, while PA(t) was
the dependent variable. Notably, the model included an interaction of the lagged PA variable
and condition. The covariance structure was set to autoregressive (1), and the estimation was
done with restricted expectation maximum likelihood. The random effect accounted for

random intercepts of participants. Furthermore, a multiple intercept model with PA as the
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dependent variable and the time-lagged variable as the independent variable was created. The
model also accounted for the interaction effect of the condition variable (VAS vs. Likert) and
the time-lagged variable, as well as the nested structure of the data with random intercepts for
each unique participant (Device. ID). A boxplot was also created using the dependent variable
PA and the independent variable condition. Statistical significance was determined using a p-
value of 0.05.

Results

Demographics

This study initially involved a total of 162 participants. However, due to incomplete
responses (at least 33% of all questionnaires), missing data due to application errors, and
participants with an unusually high number of data points, resulting from a technical issue in
the data collection app ETHICA, the final number of participants included in the analysis is
80. Most participants in this study were female (60.7%), with an average age of 28.
Furthermore, most participants were German (92.6%), students (38.3%), and had completed
their education up to the high school level (53.1%) (see Table 2). The distribution of relative
frequencies is illustrated in Figure 2. It demonstrates that the distributions in both cases have
identical kurtosis and skewness. This means that the distributions are comparable and show
similar patterns. Table 3 shows the relative frequencies of standardized PA scores for each

condition.



Table 2

Sample Descriptives

13

Variable Likert Condition (nBaseline = 28),n VAS Condition (nBaseline = 35),
(%) n (%)
Mean Age (SD) 29.04 (12.7) 27.17 (10.8)
Initial sample size n 67 95
Gender
Female 17 (60.7) 23 (65.7)
Male 11(39.3) 12 (34.9)
Nationality
German 27 (96.4) 34 (97.1)
Dutch 1(3.6) 1(2.9)
Occupation
Working 12 (42.9) 10 (28.6)
Student 8 (28.6) 12 (34.3)
Studying and Working 8 (28.6) 11 (31.4)
Self-employed 0 1(2.9)
Other 0 1(2.9)
Education
High School 9(32.1) 16 (45.7)
Bachelor 13 (46.4) 11 (31.4)
Master 5(17.9) 8(22.9)
Other 1(3.6) 0
PA Composite Likert (nESM= 47) VAS (nESM=33)
Mean PA (SD) 4.05 (1.30) 51.1(19.7)
Median PA 4 53.1
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Table 3
Relative Frequencies of Observations of the PA Composite Scores for the Likert and VAS
Condition
Likert (n =2014) VAS (n=1371)
Category Count % Count %

1 42 2.24 52 4.07
2 236 12.59 132 10.33
3 288 15.37 221 17.29
4 661 35.27 318 24.88
5 357 19.05 362 28.33
6 254 13.55 164 12.83
7 36 1.92 29 2.27

Visualizations

Figure 2

Histogram of SD PA scores Measures. On the left side is the Likert condition (0), and on the

right side is the VAS condition (1).
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Figure 3
Multiple intercept model of PA SD and the lagged PA. The colour red illustrates the Likert

condition (=0) and the colour blue the VAS condition (=1).
Multiple Intercept Model for Affect Inertia
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The multiple intercept model doesn’t show significant differences in affect dynamics

between the VAS and Likert conditions indicating similar distributions. (See Figure 3).

Figure 4
Boxplot of PA composite (t) Measures of emotional inertia. The Likert condition is on the left
side (=0) and the VAS condition is on the right side (=1).
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Figure 4 shows that the boxplots of both conditions are very similar and thus non-
significant, but it is worth noting that there is a minor difference in the median of both

conditions, indicating similar distributions and spread of the data in the central tendency.

Hypothesis Testing

H1: Emotional variability will be higher in VAS compared to the Likert condition.
There was no significant effect of condition on emotional variability of PA (b=-0.05,

p =0.34) (see Table 4).

Table 4

Coefficients Regression Analysis PA for emotional variability
Term Std. Estimate SE CI (95%) t-value p
Condition (Likert -0.05 0.05 [-0.15, 0.05] -0.95 0.34
=0, VAS=1)

Note. N = CI = confidence interval, 80, R%adjusted = 0.01, CI= Confidence interval, Degrees
of freedom=78

H2: Emotional instability will be higher in VAS compared to the Likert condition.
There was no significant effect of condition on emotional instability of PA (b= -0.13,

p =0.25) (see Table 5).

Table 5

Coefficients Regression Analysis PA for emotional instability
Term Std. Estimate ~ SE CI (95%) t-value p
Condition (Likert -0.13 0.11 [-0.36, 0.09] -1.17 0.25
=0, VAS=1

Note. CI = confidence interval, N = 80, R%adjusted = 0.02, Degrees of freedom=78

H3: Emotional inertia will be higher in VAS compared to Likert condition.
There was no significant effect of condition on emotional inertia of PA (b= 0.05, p =
0.19) (see Table 6). Figure 3 shows a multiple intercept model and Figure 4 illustrates

boxplots of the two conditions.
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Table 6

Coefficients Regression Analysis PA for emotional inertia
Term Std. Estimate SE CI (95%) t-value p
Condition (Likert=0, -0.05 0.05 [-0.20, 0.11] -0.57 0.5paP7
VAS=1)
PA(t-1) 0.46 0.03 [0.41, 0.51] 18.08 0.00
PA(t-1) 0.05 0.04 [-0.03, 0.13] 1.29 0.19
*Condition

Note. CI = confidence interval, N = 80, R%adjusted = 0.01, Degrees of freedom=1960

Discussion

This thesis aimed to examine the influence of Likert and VAS scales on participant
responses in ESM studies, with a particular focus on PA measures. The results of the linear
mixed model analysis indicated that neither the Likert nor VAS scales had significant effects
on the emotional variability, emotional instability, or emotional inertia of PA. These findings
indicate that the scale used (Likert or VAS) had no significant impact on affect dynamics as
typical outcomes of ESM.

Main Findings

According to the findings, there were no significant differences in emotional
variability, emotional instability, or emotional inertia based on response format. These
findings contradict the existing reviewed literature. As a result, all three hypotheses must be
rejected: H1 (Emotional variability will be higher in the Likert condition compared to the
VAS condition), H2 (Emotional instability will be higher in the Likert condition compared to
the VAS condition), and H3 (Emotional inertia will be higher in the VAS condition compared
to the Likert condition).

As previously stated, the choice of response scales in research studies varies greatly,
and no consensus exists on which scale is superior for the selection of ESM design in order to
obtain genuine responses. Even though many researchers select a response format based on
their personal preferences, the choice of a response scale should be determined by the specific
study and its objectives (Gries et al., 2018). Depending on the needs and goals of the study,
different response scales may be required. Previous studies have shown that the response
format influences affect dynamics. Specifically, it has been found that certain response styles,

such as anchoring or satisficing, may occur as a result, which are heuristic behaviours that can
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result in less genuine responses (Kieruj & Moors, 2010). However, the findings of this study
suggest that using the Likert scale or the VAS scale to analyse affect dynamics has no
significant impact on the results. This is beneficial because it allows researchers to choose the
scale that is best suited to the context of their study.

However, it is important to recognize that several factors may have contributed to this
study's non-significant findings, which may have outweighed the influence of the response
format. To begin, it is crucial to remember that the current study has primarily focused on PA,
implying that the results may differ significantly when examining other emotions. This would
mean that the findings could have been different for negative affect items (NA). The nature of
ESM itself may contribute to different response styles. Previous research suggests that it is
not the frequency of the questionnaires that causes an increased burden, but rather the length
of the questionnaires (Eisele et al., 2020). Furthermore, other variables, such as cultural
background or individual characteristics, can interact with response formats, indicating the
presence of confounding or moderating variables that can influence participants' response
styles and perceptions of various response formats. Cultural factors, for instance, could have
an impact on ERS. According to Hui and Triandis (1989), Hispanics have higher ERS than
non-Hispanics. It should be noted, however, that there was no significant relationship
between ERS and age (Light et al., 1965). Furthermore, Arce-Ferrer (2006) identified other
factors that can influence response styles beyond the choice of response scale. These factors
include familiarity with the response scale, communication style, and social norms.

Overall, the findings of this study suggest that the response format does not have an
impact on affect dynamics. This goes align with the findings of Kuhlmann et al. (2017).
Kuhlmann et al. (2017) conducted a study comparing a VAS with a Likert scale in a within-
subject design, and the results revealed: The researchers found a high correlation between the
two scales, indicating consistency in participants' responses. Furthermore, the internal
reliabilities, means, and standard deviations did not differ significantly between the two
scales. Furthermore, the Personality measure included in the study had no significant effect
on the results. These findings imply that both the VAS and Likert scales may yield similar
outcomes and provide reliable measures for assessing variables.

Strengths and Limitations

One limitation of this study is that the researchers used the convenience sampling
method, which involved recruiting participants from their immediate environment. As a
result, there was a greater likelihood of recruiting students and individuals with a high school

education level. As a result, the generalizability of this thesis' findings may be limited.
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Furthermore, because students are more familiar with completing questionnaires, they may
have been less likely to be influenced by the questionnaire design, which could have impacted
the hypothesis's significance. A further limitation was the low compliance rate among
participants, which resulted in the exclusion of 143 people during the data-cleaning phase.
The frequency of the questionnaires, according to feedback from these participants, was a
significant factor contributing to their inability to complete them. Consequently, the low
compliance rate resulted in a smaller sample size than initially anticipated. Another limitation
of this study is the repetition of questionnaires, which may cause participants to respond out
of habit or with decreased attentiveness, which is a feature of ESM studies.

However, one of the research's strengths is that it provides valuable insights into
research choices, particularly in ESM studies, as one of the first studies that focused
specifically on PA and the influence of Likert and VAS scales. Another strength of this study
is the use of a randomized controlled trial (RCT), which is a relatively uncommon
methodological approach in the design choices in ESM studies. The use of an RCT increases
the research's accuracy and validity by randomly assigning participants to different
conditions, wing for a better assessment of the causal effects being investigated.

Future Directions

The potential influence of scale design on participants is a crucial aspect to consider.
Therefore, it is important for future directions to include a more diverse range of social
groups in the sample. By doing so, it becomes possible to account for any potential impact
that the occupation of being a student or having a high school education level may have on
the study results. This broader inclusion of participants with different backgrounds will help
to ensure a greater variability and improve the overall quality of the study, it may be
beneficial to investigate sampling methods other than convenience sampling. Furthermore, a
better understanding of moderating variables could help in better understanding the impact of
response styles.

Furthermore, the nature of the ESM study, which involves repeated questionnaires, must be
considered. This characteristic may have contributed to a non-significant effect by causing
non-attentive responses. Individuals may engage in habitual responding, which means they
might not employ the entire range of possible responses, according to Scollon et al. (2003).
To account for the potential influence of habitual responding, future research should consider
changing the sequencing of the questionnaires. This modification could account for the
possibility of participants becoming familiar with the questionnaires while also improving the

general reliability of the findings. Furthermore, researchers use pilot testing and refining
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procedures to address this issue and ensure more accurate data collection (Scollon et al.,
2003). Overall, gaining a better understanding of moderating variables would contribute to
understanding the impact of response styles. Researchers can learn more about how these
variables interact with response formats and provide insight into the nuanced factors that
shape participants' responses by identifying and examining them. This could be researched
effectively using Experimental Manipulation. Thus, designing experiments in which different
variables (e.g., demographic factors, emotional states) and response formats (e.g., Likert
scale, VAS) are systematically manipulated to examine their combined effects on participants'
responses. This enables a controlled investigation of how variables interact with response
formats.

Implications

This study provides new insight into the impact of scales, particularly Likert and VAS
scales, on participants' responses to PA measures in ESM studies. The results of this study
show that the type of scale used, whether a Likert or a VAS scale, has no significant effect on
PA when studying emotional variability, instability, and inertia related to PA in ESM studies.
This implies that researchers are free to use either scale without the fear of obtaining different
mean values. As a result, scale selection is more flexible, allowing researchers to consider
factors such as participant preferences, study design, and ease of administration when
choosing between the two scales. These non-significant findings allow researchers to make
scale choices based on other factors rather than solely on their potential impact on participant
responses.

Conclusion

The purpose of this ESM study was to compare VAS and Likert scales and investigate
their impact on emotional variability, instability, and inertia using PA items. The findings of
this study did not reveal any significant influence of response formats on affect dynamics,
which partially contradicts the existing literature. Future research should aim to replicate
these findings and highlight the benefits of ESM in collecting real-time data, even though
questionnaire repetition may lead to habituation. Therefore, it is important to note that future
research should broaden its focus to include other aspects of affect dynamics and take

participant engagement into account to improve the study design.
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Appendix A
Enrolment Information Sheet: Likert Condition

Dear participant,

Thank you for your participation in the study on mental health in daily life. We are contacting
you because you kindly agreed to participate in this study for the bachelor psychology at the

University of Twente.

A brief summary of the project

The study you are participating in is a daily diary study. With this study, we want to
investigate how people feel and react to events in their day-to-day lives. By asking a few
questions at several moments throughout the day, we get an insight into behavior of people in
their everyday environment, which is necessary if we want to understand how people behave
and feel in daily life. You will receive a notification on 10 random moments a day to answer a
short questionnaire which will take about 1 minute to complete. We ask you to do this for 7

days in a row. The first questionnaire will be send on Monday morning, the 17th of April. Of

course, there are situations in which it is not possible to fill it out (such as when you are

driving), but to get a good overview of your daily life it is important that you fill out as many

of these questionnaires as possible. In addition to these short questionnaires, you will receive
one questionnaire in the beginning of the study that takes about 20 minutes to complete. It’s

important that you complete this questionnaire as well.

How to get ready to participate

Before continuing, make sure to download the Ethica application on your smartphone.
Clicking on the following links on your smartphone will bring you the app store.

Android:

https://play.google.com/store/apps/details?id=com.ethica.logger&hl=en US&gl=US&pli=1
10S: https://apps.apple.com/nl/app/ethica/id1137173052

Then follow the these steps:

e Open the Ethica application on your phone. Please make sure to allow push
notifications for the Ethica app on your phone!

e Click on “Sign up” and create an account.


https://play.google.com/store/apps/details?id=com.ethica.logger&hl=en_US&gl=US&pli=1
https://apps.apple.com/nl/app/ethica/id1137173052
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e After you signed up in Ethica, login in to the Ethica application using your username
and password.

o After logging in, click on the following link on your phone:

https://ethicadata.com/study/2349/

o Alternatively, you can also directly enter the registration code 2349 in the Ethica
application.
e On the next window click on “Register” to enroll in the study.
o The study should now be set up and you will receive the first questionnaire next
Monday.
Contact details
This study is part of a larger project with many researchers involved. If you have any
questions, you can contact one of the following students who are involved in data collection

or the supervisors. The contact details can be found below.

Students

Simon Brune (eMail)

Nick Delventhal (eMail)
Jan Derksen (eMail)

Gina Haccou (eMail)
Samuel Pietsch (eMail)
Aleksandra Popovic (eMail)
Lea Staudigel (eMail)

Nina Zarrin Tigh (eMail)

Supervisors
Jannis Kraiss: eMail
Thomas Vaessen: eMail

Thank you for participating in this study. Your contribution is greatly appreciated.

Kind regards, also on behalf of the whole study team,


https://ethicadata.com/study/2349/
mailto:s.j.brune@student.utwente.nl
mailto:n.a.delventhal@student.utwente.nl
mailto:j.derksen-3@student.utwente.nl
mailto:s.pietsch@student.utwente.nl

27

Enrolment Information Sheet: VAS Condition

Dear participant,

Thank you for your participation in the study on mental health in daily life. We are contacting
you because you kindly agreed to participate in this study for the bachelor psychology at the

University of Twente.

Brief summary of the project

The study you are participating in is a daily diary study. With this study we want to
investigate how people feel and react to events in their day-to-day lives. By asking a few
questions at several moments throughout the day, we get an insight in behavior of people in
their everyday environment, which is necessary if we want to understand how people behave
and feel in daily life. You will receive a notification on 10 random moments a day to answer a
short questionnaire which will take about 1 minute to complete. We ask you to do this for 7

days in a row. The first questionnaire will be send on Monday morning, the 17th of April. Of

course, there are situations in which it is not possible to fill it out (such as when you are

driving), but to get a good overview of your daily life it is important that you fill out as many

of these questionnaires as possible. In addition to these short questionnaires, you will receive

one questionnaire in the beginning of the study that takes about 20 minutes to complete. It’s

important that you complete this questionnaire as well.

How to get ready to participate

Before continuing, make sure to download the Ethica application on your smartphone.
Clicking on the following links on your smartphone will bring you the app store.

Android:

https://play.google.com/store/apps/details?id=com.ethica.logger&hl=en US&gl=US&pli=1
10S: https://apps.apple.com/nl/app/ethica/id1137173052

Then follow the these steps:

e Open the Ethica application on your phone. Please make sure to allow push
notifications for the Ethica app on your phone!

e Click on “Sign up” and create an account.

o After you signed up in Ethica, login in to the Ethica application using your username

and password.


https://play.google.com/store/apps/details?id=com.ethica.logger&hl=en_US&gl=US&pli=1
https://apps.apple.com/nl/app/ethica/id1137173052

e After logging in, click on the following link on your phone:

https://ethicadata.com/study/1296/

e Alternatively, you can also directly enter the registration code 1296 in the Ethica

application.

e On the next window click on “Register” to enroll in the study.

e The study should now be set up and you will receive the first questionnaire next

Monday.

Contact details

This study is part of a larger project with many researchers involved. If you have any
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questions, you can contact one of the following students who are involved in data collection

or the supervisors. The contact details can be found below.

Students

Simon Brune (eMail)

Nick Delventhal (eMail)
Jan Derksen (eMail)

Gina Haccou (eMail)
Samuel Pietsch (eMail)
Aleksandra Popovic (eMail)
Lea Staudigel (eMail)

Nina Zarrin Tigh (eMail)

Supervisors
Jannis Kraiss eMail

Thomas Vaessen eMail

Thank you for participating in this study. Your contribution is greatly appreciated.

Kind regards, also on behalf of the whole study team,


https://ethicadata.com/study/1296/
mailto:s.j.brune@student.utwente.nl
mailto:n.a.delventhal@student.utwente.nl
mailto:j.derksen-3@student.utwente.nl
mailto:s.pietsch@student.utwente.nl
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Appendix B
Informed Consent

Dear participant,

Thank you for your participation in this study.

Brief summary of project

The study is using the Experience Sampling Method (ESM) to obtain data. This means that 10
times a day there will be a prompt to answer a questionnaire containing about 20 items, which
will take about 1 minute to complete. The questions regard your psychological well-being in
the specific moment you are receiving the questionnaire and the time in-between
questionnaires. It is important to fill out as many questionnaires as possible to ensure the

success of the project.

To participate in this study, we need to ensure that you understand the nature of the
research, as outlined in the participant information sheet. Please confirm at the bottom
of the page to indicate that you understand and agree to the following conditions:

I confirm that I have read the participant information sheet for this study. I have had the
opportunity to consider the information, ask questions, and have had these answered
satisfactorily

[ understand that to take part in this study, I should

Be at least 18 years old

Possess a basic level of English

I understand that personal data about me will be collected for the purposes of the research
study including age, gender, nationality, level of education, current studies, and primary
occupation, and this data will be processed completely anonymous and in accordance with
data protection regulations.

I understand that taking part in this study involves that I will be filling in 10 questionnaires
every day for one week.

I am voluntarily taking part in this research, and I know that I can stop the research at any
time without giving any reason, without my rights being affected

I don't expect to receive any benefit or payment for my participation.

I understand that I am free to contact the researchers or supervisor with any questions I may

have in the future.



I understand that the data collected in this study will be anonymized, and only be used for

academic purposes i.e., writing a thesis for the bachelor and/or master.
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I understand that personal data that will be collected within this study will not be shared with

anyone other than the study team.

I agree to take part in this study.

If you have questions about your rights as a research participant, or wish to obtain

information, ask questions, or discuss any concerns about this study with someone other than

the researcher(s), please contact the Secretary of the Ethics Committee/domain Humanities &

Social Sciences of the Faculty of Behavioural, Management and Social Sciences at the

University of Twente by (eMail)

Students

Simon Brune (eMail)

Nick Delventhal (eMail)
Jan Derksen (eMail)

Gina Haccou (eMail)
Samuel Pietsch (eMail)
Aleksandra Popovic (eMail)
Lea Staudigel (eMail)

Nina Zarrin Tigh (eMail)

Supervisors
Jannis Kraiss eMail

Thomas Vaessen eMail


mailto:s.j.brune@student.utwente.nl
mailto:n.a.delventhal@student.utwente.nl
mailto:j.derksen-3@student.utwente.nl
mailto:s.pietsch@student.utwente.nl
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Appendix C

Table A1
Ranges of Values for each Category for the Likert and VAS Condition
Range
Category Likert VAS

1 1.00-1.25 0.00-14
2 1.50-2.50 14.75-28
3 2.75-3.25 28.25-42
4 3.50-4.50 42.25-57
5 4.75-5.25 57.25-71
6 5.50-6.50 71.25-85
7 6.75-7.00 85.50-100




	Abstract
	Introduction
	Response Formats
	Response Styles in Likert and VAS Scales

	Methods
	Participants
	Randomization
	Design and Procedure
	Measures
	Data Analysis
	Data Cleaning
	Statistical Analysis

	Results
	Demographics
	Visualizations
	Hypothesis Testing

	Discussion
	Main Findings
	Strengths and Limitations
	Future Directions
	Implications

	Conclusion
	References

