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Investigating smishing in Luxembourg: How people perceive

SMS Phishing Attempts

Bruna Fernandes Alves, Jo Lorang, David Zhang

Supervisor: Dr. Anastasia Sergeeva

Luxembourg has experienced an increase in registered cases of phishing attacks. Our study
aimed to investigate how people perceive SMS Phishing Attempts, which means analyzing
the psychological responses of individuals. Interviewing people with Luxembourgish phone
number in person, where data were collected from a sample of 10 participants aged between
21 and 69. The study employed quantitative and qualitative methods. The results are a be-
ginning to this topic and will help for further research in the different aspects, such as possible
prevention to combat smishing attacks. The study's limitations, including a small sample size,
selection bias, and the fact that our participants are vigilant. Future research with larger and
diverse samples is needed to validate these initial insights.

1. Introduction

1.1 What is Smishing?

Phishing is a type of fraud where scam-
mers try to trick people into sharing per-
sonal information like passwords or bank
details. They pretend to be from trusted
companies and send fake emails, websites
or messages. This can lead to identity theft
and financial loss.

Smishing is phishing through text messag-
es (SMS). Scammers send fake texts that
look like they are from real companies.
Their goal is to get people to share per-
sonal details or click on harmful links.

1.2 Problematic of smishing in Lux-
embourg

Smishing has become an increasingly fre-
quent and concerning topic, as evidenced
by the graphic (see figure 1, (Luxembourg
Times, 2024)) about the reported cases
over recent years. In 2020, only 27 cases
were officially registered, while in 2023 that
number increased to 1,324. This increase

highlights that smishing is not only a grow-
ing global issue but also a significant con-
cern within Luxembourg. There is still a no-
table lack of data and studies on this topic
in the Luxembourgish context, despite its
relevance — a gap that motivated the de-
velopment of our research.

Figure 1: Number of new phishing attacks registered in
Luxembourg

134

1.3 Goals of our study

The limited existing research on smishing
tends to focus primarily on the technical
and cybersecurity facets, often overlooking
the human and psychological aspects in-
volved. However, understanding how indi-
viduals emotionally and cognitively re-
spond to smishing attempts is essential for
developing more effective prevention
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strategies. Our study aims to explore how
people interpret and react to smishing
messages: how they experience such
messages, how they evaluate them, and
what factors influence their decisions to fall
for those messages or ignore them.

By exploring the psychological reactions
and behavioural patterns associated with
smishing, particularly in a country where
research on the topic remains limited. We
hope to contribute meaningful insights that
can support public awareness initiatives
and guide the development of more effec-
tive protective strategies.

2. Research Questions

RQ1: How is the subjective experience
with smishing in Luxembourg?

RQ2: What are the different tactics of
smishing? RQ3: What are the possible so-
lutions from people’s perspective?

3. Methodology

3.1. Participants and recruiting

We conducted a lab-based study in the
user-lab of the University of Luxembourg in
Belval. We had the following eligibility cri-
teria: (a) age 18 or over, (b) personal ex-
perience with use of mobile phone (c) pro-
ficiency in English. (d) Having
Luxembourgish  nationality or living
/working in the country most of their life.
We recruited 10 aged from 21-69 and
with  variety of professional experienc-
es[e.g.] Most of them reported everyday
use of the phones. 5 participants identified
themselves as women and 5 as men. We
used our professional and social networks
to reach our participants. We also imple-
mented snowballing method.

3.2. Procedure

Based on previous qualitative studies in-
vestigating user perceptions of phishing
and smishing, we identified core themes
such as trust, message plausibility, and
emotional response. For instance, Ferreira
et al. (2015) explored how end-users as-
sess the credibility of suspicious messages
and highlighted the role of contextual cues
in decision-making. Similarly, Yasin et al.
(2019) conducted a comprehensive review
of social engineering strategies and user
vulnerabilities, emphasizing the im-
portance of personal and situational fac-
tors in threat perception. More recently,
Schops et al. (2024) examined user re-
sponses to simulated phishing scenarios in
controlled environments, offering insights
into how realistic threats are interpreted
and processed. These studies informed
the structure and content of our interview
questions and helped ensure our approach
was grounded in relevant empirical and
theoretical work. The collected key points
were reformulated into questions to en-
hance the understanding of the require-
ments and furthermore guided the devel-
opment of our 10 research questions.
Those 10 research questions were each
used to create even more user-based
questions to help us develop our interview
questions. A document of the research
questions can be found in the Appendix.

Before starting with the final questions for
our semi-structured interview, an infor-
mation sheet with a transparent description
of what our study is about, our data collec-
tion and storage and the participants rights
have been created. A detailed version of
this document provided to participants can
be found in the Appendix. A written con-
sent form to receive consent for the partic-
ipation on our study and a signature from
the participant was also formulated. The
participants received a 10 € gift voucher as
a compensation of their time. This step is
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important to respect and follow the ethical
rules. This document can also be found in
the Appendix.

In addition, we conducted an extended lit-
erature review and examined relevant the-
ories in order to theoretically ground our
interview questions and to ensure a certain
degree of conceptual guidance and con-
trol. The theories we worked with were as
follows:

1. The elaboration likelihood model fo-
cusing on peripheral and central pro-
cessing (Petty & Cacioppo, 1986),

2. The persuasion principles focusing
on urgency, scarcity, authority, social
proof, etc. (Cialdini, 2001),

3. The protection motivation theory fo-
cusing on risk perception and adaptive be-
havior (Rogers, 1975),

4. The self-determination theory focus-
ing on motivation, competence and auton-
omy

5. And the dual processing theory fo-
cuses on intuitive and analytical thinking
(Kahneman, 2011).

After that, we designed and conducted a
semi structured interview focusing on par-
ticipants’ encounters with smishing SMS.
Several versions were created before fin-
ishing our final version. Our study protocol
included questions about participants’ ex-
periences with smishing in Luxembourg,
their strategies for distinguishing between
the two types of SMS (legitimate or fraudu-
lent), their perceptions of the tactics used
by fraudsters and what they think which
solutions could be implemented to effec-
tively combat smishing and support users
in recognizing and handling such threats.
The full study protocol is provided in the
Appendix.

A questionnaire with a small number of
questions to collect personal background
information for a better understanding of

the participants responses and opinions
was additionally created. We were asking
about their gender, their age, their profes-
sional background, how often they use
their mobile phone and how often they re-
ceive SMS messages, both personal or
from organizations, in a week or in a
month. It was sent by mail along with the
10€ gift voucher after the interview. All our
mails got confirmed afterwards by the par-
ticipants. The document with the question-
naire can be found in the Appendix.

Simultaneously we were also working on
creating categories based on real smishing
messages taken from Smishing Dataset I:

Phishing SMS Dataset from
Smishtank.com (Timko and Rahman,
2024) and Grumbletext (n.d.) for our ana-
lytical research, although these were not
from Luxembourg and we compiled them
in a word document. In order to avoid a se-
lection bias, we put the document contain-
ing the samples in ChatGPT and asked it
to create a list containing 90 samples that
are randomly selected from the main data
set.

To make sure the categories were reliable;
we used SPSS to check the agreement
between different raters. This helped us
define clear and consistent categories for
smishing content. Those categories sup-
ported the identification of real smishing
examples which we demonstrated to our
participants to trigger the participants re-
flection on different tactics. In detail, we
asked them what tactics they think the
fraudster tried to use, what their feelings
are about the strategies, if they saw some-
thing like that before and for which people
they think this strategy could be the most
effective.

The interview was conducted in the user-
lab with at least two researchers and our
empirical research supervisor present. All
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answers were recorded by a microphone
and afterwards analyzed inductively by the
researchers.

3.3. Analysis

We used a combined inductive-deductive
approach to analyse transcripts of the
qualitative interviews. We used a com-
bined deductive and inductive approach to
analyse the interview transcripts. In the
deductive part, we worked with predefined
codes based on existing theories (like per-
suasion or protection

motivation). This means we looked in the
data for ideas that we already knew from
the literature. This helped us stay focused
on our research questions and check how
well the theories matched what partici-
pants said. In the inductive part, we al-
lowed new ideas and patterns to emerge
from the data itself. We used open coding,
which means reading the transcripts close-
ly and labelling meaningful segments of
text without predefined categories. In many
cases, we used participants’ own words to
label these ideas, helping us stay close to
their personal experiences and perspec-
tives. Combining both approaches gave us
a strong structure while also letting us stay
open to new and surprising findings.

Our main goal was to identify the factors
that influence why people perceive SMS
as

smishing and understand the measures
people believe should be applied to tackle
this fraud; as the study was performed in
Luxembourgish context we try to discover
which factors of

cultural context of the country (e.g. high
level of digitalisation and
multilingualism) contributed to the suscep-
tibility or protection from smishing

attacks. The process of analysis was as
follow:

1. Each member of research group
read all the transcripts and marked the
findings according to the answers to RQs
as well as making preliminary coding
scheme

2. All four authors make a discussion
session where they discuss the findings
and finalise the scheme

3. When three authors separated the
following analysis according to RQ's; the
preliminary findings are presented in the
results sections

4. The final coding and analysis were
discussed between all four authors

4. Smishing Strategies

4.1. Goal of research

The goal for the qualitative research
consists in revealing the different
strategies used by fraudsters to trick
people into interacting with the SMS
messages. For our research we took
inspiration from the article Principles of
Persuasion in Social Engineering and
Their Use in Phishing (Ferreira et al.,
2015) in creating our smishing strategy
categories.

4.2. Evaluation

4.2.1.Findings of 1st trial

This list of 90 samples is individually
evaluated by 3 people. For the evaluation
we assigned 1 of the 5 categories
established by Ferreira et al. (2015) to
each sample based on how well the
content of the message matched the
description of the category and at times 2
categories are assigned to a sample when
the meaning of the message was rather
ambiguous. After our first trial we noticed
that not every category was used as
frequently as some others (i.e. the
categories Liking, Similarity & Deception,
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Distraction and Authority were more
frequent, whereas Commitment,
Reciprocation & Consistency (CRC) and
Social Proof (SP) have barely seen any
use). We also noticed that the existing
categories were too broad and general,
and they often didn’t fully fit the message
they were assigned to. We came up with 5
preliminary categories that were more
specific, and they were chosen to cover
messages that didn’t fit the existing
categories. The following categories were
established: “Financial and Banking
scams” (FB), “Fake competition and
Prizes” (FP), “Subscription scams” (S),
“Fake customer support & delivery scams”
(FD) and “Job & identity theft scams” (JI).
The 5 new categories were then
associated with the categories by Ferreira
et al. (2015) to maintain a certain level of
validity:

. FB [ Authority & Social Proof

. FP O Liking, Similarity & Deception
. S [0 Commitment, Reciprocation
&

Consistency

. FD 0O Distraction & Authority

. JI O Liking, Similarity & Deception

4.2.2. Findings of 2nd trial

On our 2nd trial, we noticed that once
again certain categories were overused
(FB, S, FD) while some others didn’t see
any use at all (JI, FP). So, we redefined
the underused ones whilst we specified the
overused ones, since they were still too
general. We then came up with 6 more
refined categories: loss (urgent messages
threatening the loss of money, a package
or an account), opportunity (messages
offering money, free vacations or a job
opportunity), social (messages appealing
to the need of romance, friendship and
altruism), competition (messages offering
the quizzes or tests to assess your
knowledge about a certain

topic), authority (messages sent by the
government, the bank or a renowned
company). We've once again associated
the newly defined categories with the ones
established by Ferreira et al.

(2015):

. Loss [ Distraction

. Opportunity [ Distraction

. Social 0 Liking, Similarity,
Deception

. Competition [J Distraction

. Authority O Authority and
Commitment, Reciprocity & Consistency

4.2.3. Findings of 3rd trial

On our 3rd trial with the newly established
categories on a new list of 90 samples. We
compared our results and noticed that the
categories “Authority”, “Social”, “Loss” and
“‘Opportunity” had a decent level of
agreement between the 3 raters, but we
also noticed that while “Authority” and
“Social” were well defined and fitting.
Although the categories “Loss” and
“Opportunity” saw frequent use, more than
half of the messages were assigned to
them which indicates that they are still too
broad and required more refinement. So,
we kept the categories “Authority” and
“‘Social” (renamed to “Social bonding”),
split up “Loss” into “Scarcity” and
“Urgency” while we split up “Opportunity”
into “Compensation” and “Lucky Winner”.
We redefined “Competition” into “Curiosity”
as the former was too specific. We made
sure to give the categories clearer
definitions in order to discriminate the
messages more efficiently. So, we came
up with the following descriptions:
Authority (messages incorporating trusted
orangs to have people act without
questioning the context), Social bonding
(messages aiming to exploit a person’s
emotional needs, i.e. romance, friendship
and altruism), Curiosity (messages aiming
to trigger interaction by offering novelty or
by presenting a seemingly trivial offer +
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any qifts that don’t involve money),
Scarcity (messages presenting a limited
stock of a desirable item, thus enticing
user to act quickly),

Urgency (messages

containing elements of time pressure or
potential vital losses), Lucky winner
(messages aiming to make the user feel
special about winning a big price) and
Compensation (messages offering a high
amount of money that seemingly requires
a small effort to claim,

i.e. answering a survey, a job that pays
exceptionally well or a recompense for
past efforts).

4.2.4. Findings of 4th trial

On our 4th trial we once again used a new
list of samples, and we noticed a high
agreement between the 3 raters for most
of the categories. So, we decided to run
the results through SPSS in order to check
for reliability. First, we transformed the
findings of our categorization into sheet
format which was suitable for SPSS. Then
in SPSS we checked the kappa value of
the overall agreement, the Z-statistic and
the confidence intervals of our findings.

Table 1
Inter-rater agreement of categories

Asymptotic 95% Confidence Interval

Overall Agreement
Kappa z Lower Bound Upper Bound

Authority ,689 6,535 482 ,895
Curiosity ,241 2,284 ,034 447
Lucky Winner ,584 5,445 ,374 ,794
Social Bonding ,788 7,478 ,582 ,995
Urgency ,135 1,277 -072 ,341
Compensation ,259 2,460 ,053 ,466
Scarcity -023 -216 -,229 ,184

The categories Authority, Lucky winner
and social bonding have performed fairly
well. Reason for that is that the sample
contained many messages with these
elements which allows the odds to even
out.

The problem with urgency performing so
badly was because it was often used as
secondary category or totally omitted from
the get-go. In another testing with different
samples, it saw more usage and the
results were also showing a high % of
agreement.

For Curiosity and Compensation there was
consistently a confusion between these
two and I'd argue that the categories per
se are good, but they require stricter
definitions.

Scarcity being the worst performance wise,
one would think it should be discarded but
in during the whole testing it was only used
twice, hence why the given result of -0.23
might be a distorted due to a too small
sample size. It could be argued that this
category is redundant and that it should be
either discarded or revised.

We decided to split up “Authority” into
“Trivial issues” and “Urgent issues” as it
was still too broad and general, since that
category contained 30% of the messages.
Then we discarded “Scarcity” as most
messages contained an element of
scarcity which renders this category
redundant. “Social bonding” remained the
same, since it was well defined and also
showed a high inter-rater agreement.
Category wise “Lucky winner’” and
“Curiosity” remained the same, but we
gave them a clearer definition in order to
separate them more clearly from the other
categories. Lastly, we renamed
“‘Compensation” to “Reciprocity” and gave
it a more polished definition.

In the end, we received the following
descriptions for the categories:

. Reciprocity: Big compensation for
small efforts (i.e. survey’s, big job offers,
quizzes with big money offers),
compensation for past efforts (tax refund,
reparation for technical issues), surreal
deals at an absurdly low cost (discounts)

. Curiosity: Presentation of unusual
information (i.e. news headlines, quizzes
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with no monetary gain, ...), obscure links
or gifts with vague descriptions, not
involving an exact amount of money

. Social bonding: Messages
appealing to social needs such as
romance, friendship (invitations to groups,
“friendly” messages), altruism (charity,
donation)

. Lucky winner: Being chosen as the
main winner for huge prizes (money,
vacations, valuable items like iPhone,
jewellery) or for huge upgrades (to a
service) for free

. Verification (common): Notification
about a parcel in transit, an account
suspended (from Amazon, Netflix, ...) or a
message about a verification process

. Urgent issues (urgent): Messages
about suspension of an account (bank
accounts, credit card) or the expiry of
governmental documents

For our 4th trial we applied the same
method as before and after running the
results through SPSS in order to check for
inter-rater agreement.

Table 2
Inter-rater agreement of categories

Asymptotic 95% Confidence Interval
Overall Agreement
Kappa z Lower Bound Upper Bound

Urgent Issues 909 14.929 789 1.028
Verification 908 14.922 789 1.027
Lucky Winner 540 8.877 421 660
Social Bonding 936 15.374 .816 1.055
Curiosity 701 11.524 582 821
Recompense 759 12.478 640 879

4.3. Conclusion

We deemed the results as satisfactory and
subsequently chose some of the
messages assigned to the categories as
examples that are meant to be presented
to our interview participants in order to
assess the user’s opinion and perception
about the different smishing tactics.

5. Results

5.1. Findings RQ1:

In Luxembourg, smishing is very common
and increasingly sophisticated, although
participants still perceived many messages
as flawed, noting issues such as bad
grammar, vague or out-of-context wording,
strange links, or foreign numbers. During
the interview, people’s reactions ranged
from confusion and anger to growing
indifference because they got used to it
over time. Most people now delete or
ignore messages they identify as smishing.
Some people are blocking the messages,
especially when there are multiple
attempts using the same phone number.
However, people are rarely reporting them
due to unclear, timeconsuming processes
and the belief that reporting is pointless.

5.2. Findings RQ2:

The majority of smishing messages were
generic and mimicked Luxembourgish
companies such as POST, LuxTrust and
CNS, thus creating a trusted environment.
The phrasing and presentation of the
messages would fall under the category of
“Trivial issues” as they entice the user to
complete seemingly simple tasks by
clicking on a link. In order to avoid
suspicion the messages are sent in the
local administrative languages such as
French and Luxembourgish. The smishing
is most dangerous when the given context
matches the recipient’s life situation which
creates an additional layer of trust.
Occasionally messages disguised as
official Police or bank writings imposed a
tight deadline in order to trigger emotional
response (panic and fear) which in return
increases the chance of interacting with
the message. In rare cases there were
messages that praised the recipient for
winning a huge prize money or
congratulated them for being accepted to a
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job application. These messages were
once again phrased in a very general
manner and lacked personalization,

i,e. the person’s name, detailed
information

about the person’s life situation.

5.3. Findings RQ3:

During the interviews, various groups were
identified as  particularly  vulnerable,
including older adults, young
people/students, individuals facing
language barriers, people with limited
digital experience, and even those in
financially precarious situations. Several
potential solutions were suggested to
address these vulnerabilities. These
included awareness campaigns through
different channels, such as advertisements
on social media, public transportation (e.g.,
trams), radio, and television. Another
important strategy involves education and
training, both in schools and in
professional environments. By integrating
digital safety trainings programs in school
and workplace, individuals of all ages can
develop the necesssary skills to navigate
the digital world more safely and
confidently. In addition, technical
measures were proposed, such as the
implementation of systems that allow users
to report suspicious activity, as well as
filtering and blocking systems to prevent
exposure to harmful content. Warning
mechanism would also be a preventive
measure to reduce smishing. Lastly, the
importance of support within the family
context was emphasized, particularly
through the role of “tech guides”; family
members who are more digitally
experienced and can provide guidance
and assistance in navigating technology
safely to those who are less comfortable
with it.

6. Highlights

People need straightforward (easy-to-use)
mechanisms  to report  suspicious
messages, such as clear feedback to know
their report was received and taken
seriously. This would help to build trust
and encourages more people to report
such cases.

In  Luxembourg, the presence of
multilingualism provides challenges and
opportunities in the fight of smishing. It can
be harder to share messages with a great
and correct grammar, but using different
languages also allows messages to reach
more people in ways they understand best.
Additionally, the increasing use of artificial
intelligence (Al) in Luxembourg introduces
also creates new risks. Al can be exploited
by scammers to create more convincing
and personalized messages, making it
harder for individuals to  distinguish
between the legitimate and the fraudulent
messages. Finally, it is important to create
different solutions for different groups
because people have different needs and
levels of experience with technology.
There is no one- size-fits-all approach
addressing the smishing threat. Tailoring
solutions helps protect more people in a
more effective way.

7. Limitations

Firstly, the small sample of 10 interviewees
may not sufficiently represent the
variations of opinions which a larger group
would certainly surface. Further, any
outlier position would disproportionally
weight in the results. The small sample
may therefore not be statistically relevant
on all dimensions of the study.

10
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Secondly, there was a selection bias
because participants were recruited
through our personal social networks and
snowball sampling which may have
resulted in a less diverse sample and
therefore less diverse responses and
perspectives.

Lastly, we mostly had vigilant participants.
This may have led to a Ilimited
understanding of the challenges and
vulnerabilities associated with smishing.
The populations that are potentially more
susceptible for such attacks were
underrepresented which means that again,
important aspects of user experience may
be missing from the data.

8. Future directions

To gain a better and more detailed insight
on this topic in Luxembourg, longitudinal
research should be done to explore further
changes in awareness, perception and
behavioral responses to smishing attacks.

In addition, investigating cultural and
linguistic influences may represent a
compelling subject for further study
because Luxembourg’s multilingualism
may influence the perception of smishing
and message interpretation.

Lastly, it is essential to develop more
precise methods for identifying at-risk
populations for a better understanding of
their vulnerabilities and tailor preventions
strategies to support them accordingly.
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Appendix

10 Research Research Questions:
1) Does a stressful environment
influence the susceptibility / success rate
of phishing?

- Is a person under stress more likely
to process information only on surface-
level?

- Do people under stress only rely on
certain keywords in order to judge the
legitimacy of a message?

- Does workload induced stress make
a person more likely to consider the
phishing message as yet “another” task to
be dealt with?

- Is a person under stress more likely
to do a simple favor?

2) How do phishing scams impact a
consumers trust in Luxembourg’s online
services?

- What impact have phishing scams
on consumer trust in Luxembourg’s online
services?

- How does consumer trust in
Luxembourg’s digital platforms change
after exposure to phishing scams?

- What impact can phishing scams
have on consumer trust in Luxembourg’s
online services?

3) What psychological factors
influence individuals in Luxembourg to fall
victim to phishing scams?

4) Do different attributes of messages
have an impact on the success rate of
smishing?

- How do urgency cues (limited time
offers, threats, rewards) influence user
responses to smishing messages?

- Does the inclusion of personal
information (name, location) increase the
likelihood of a successful smishing attack?
- What role do grammar, spelling, and
message length play in determining a
smishing message's credibility?

5) Can training be relied on as a
mechanism to improve user's security
awareness/knowledge?

6) Does the socio-cultural context of
Luxembourg play a role in which kinds of
phishing strategies are applied?

- Is there a correlation between GDPs
per capita and the amount of phishing
attempts?

- Do most phishing messages
pretend to be associated with bank
insurance companies?

- Is the method of gaining confidential
information adapted to the advanced
digital processes?

- Is it more based on simple manual
input rather than via calls or text
messages?

- Do they resort to the
Luxembourgish language to build trust on
a more personal level?

7) How does a user's impulsivity in
making decisions affect their ability to
judge the safety of a link in an SMS?

- How does a user's tendency for
impulsive decisions affect their ability to
evaluate the security of links in SMS
messages?

- How does user impulsivity influence
the evaluation of SMS link security?

- To what extent does impulsivity
affect a user's capacity to judge the
reliability of links in SMS messages?

8) Which factors make people detect
smishing attacks? / How does trust
influence user’s likelihood of clicking on
phishing links, and what factors contribute
to this trust?

- How does prior cybersecurity
training impact an individual’'s ability to
recognize smishing attempts?

- To what extent do generational
differences affect the likelihood of
recognizing smishing messages?
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- How do spam filters and Al-driven
detection methods affect user perception
and response rates to smishing?

9) To which extend do phishing
attacks exploit the emotional vulnerability
of users and how successful are the
different strategies?

- To what extent do phishing attacks
take advantage of wusers’ emotional
vulnerability, and how effective are
different strategies?

- How do phishing attacks exploit
emotional vulnerability, how effective are
different approaches?

- In what ways do phishing attacks
manipulate users’ emotions, and which
strategies prove most successful?

10)  What were the factors that affected
users' perceptions behavior and actions
after receiving the smishing?

- What factors influence whether
users report a smishing attempt or ignore
it?

- Does being a victim of smishing
make individuals more likely to adopt
proactive cybersecurity measures?

- What role does cognitive
dissonance play in how users justify their
actions after interacting with a smishing
message? / Do users experience guilt or
embarrassment after falling for smishing,
and how does this shape future behavior?

INFORMED CONSENT FORM

in relation to “SMIR (Smishing:
Methods, Impacts and
Reactions)” project

| have read the information sheet and |
have been informed by Researcher (dr.
Anastasia Sergeeva) orally and in writing
(see pages 2 and following) about the
nature and the potential consequences
and risks of the above-mentioned research

project (the Research Project), and | have
had sufficient opportunity to ask any
questions.

| understand that my data will be collected
and used in connection with this Research
Project and to enable publication of the
research results.

| have been informed that | am entitled to
withdraw my consent to participate in the
Research Project at any time without
giving a reason and without negative
consequences to myself. Furthermore, |
may object to further processing of my
personal data and/or samples or request
that these be deleted. | may do so by
contacting dr. Anastasia Sergeeva or prof.
dr. Christine Schiltz (principle investigator)

Please tick the appropriate boxes in the
table below:

| consent to the collection and use of my
personal data in relation to the Research
Project *Yes *No

| agree to the data | provide being archived
on-line in the University of Luxembourg
servers and being used in pseudonymised
form for other research in the area of
studies about privacy concerns in
Extended Reality applications
beyond the Research Project
No

| consent to my interviews being recorded
in audio format for the purposes of the
Research Project e« Yes < Only if my
identity is

not disclosed+ No

| consent to my personal data, as
described in the information sheet, being
processed for the purposes  of
understanding the smishing attacks
presented in the pseudonymized form in
scientific publications and conference
presentations of findings. < Yes « Only if
my identity is not disclosed * No

*Yes ¢
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| am happy to be contacted after « Yes -
No

this Research Project to ask whether |
would be interested in taking part in a
follow-up study

| voluntarily agree to take part in this
Research Project. PARTICIPANT

Last name: First name:

Date of birth:

Place & date:

Signature of the participant:

Signature of the legal representative:

RESEARCHER

| have informed the above-mentioned
participant orally and in writing (see pages
1 and following) about the nature and the
potential consequences and risks of the
Research Project, and | have given the
participant the opportunity to ask any
questions.

In addition, the participant has received a
copy of the information sheet(s) and of this
consent form.

Name:

Place & date:

Signature of the researcher:

Information sheet

Title of research project: Investigating
smishing: How people react to SMS
Phishing Attempts

Acronym: SMIR (Smishing: Methods,
Impacts, and reactions)

What is this study about?

This study is about phishing, a type of
fraud where scammers try to trick people
into sharing personal information like
passwords or bank details. They pretend
to be from trusted companies and send
fake emails, websites or messages. This
can lead to identity theft and financial loss.
We focus on smishing, which is phishing
through text messages (SMS). Scammers
send fake texts that look like they are from
real companies. Their goal is to get people
to share personal details or click on
harmful links.

In this study, we want to understand how
people react to smishing messages. We
will discuss:

1. Your experience with smishing —
what influenced your reactions and
actions.

2. Different smishing tactics — how
they work and your thoughts on them.
3. Possible solutions — what should be

done to prevent smishing in the future

The interview will take about 45-60
minutes, and you will receive 10 € qift
voucher as compensation for your time.

What data do we collect?

During the interview, we will record your
voice as you answer our questions. We will
also collect your opinions on examples of
smishing messages we show you.

In addition to this, we will ask you for some
background information to help us better
understand your responses. This includes:

. What is your age?

. What is your gender?

. What is your professional
background?

. How often do you use your mobile
phone?
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. How often do you receive SMS
messages (both personal and from
organizations)? (e.g., per week or per
month)?

Your data is pseudonymized, as your
name is replaced with a code to protect
your identity. A secure key list that links
your name to the code will be stored
separately. Your response will only be
used for research purposes to gain a
better understanding of smishing.

How will we use your data?

The collected data will be used only for
research. It may be included in scientific
publications (journals or conferences) but
always in an anonymized and
pseudonymized format.

How do we store and protect your data?
Your name and other personal details will
not be linked to your recordings.

The data will be stored securely and only
accessible to researchers working on this
study.

After 36 months, all personal data will be
deleted automatically.

Pseudonymized data (without names) will
be kept for up to 10 years for research
purposes.

What are your rights? You have the right
to:

Access, correct or delete your data at any
time.

Withdraw from the study whenever you
want without giving a reason. Receive a
summary of the study’s results if you are
interested.

For more details on your rights, visit the
University ~ of  Luxembourg’s Data
Protection page:

https://wwwen.uni.lu/university/data_protec
tion/your_rights

If you have an questions, feel free to ask
before participation. Thank you for your
time !

If you have a concern about any aspect of
your participation, please raise this with
the researcher, or with :

Dr. Anastasia Sergeeva Postdoctoral
researcher (+352) 621 384 503
Anastasia.sergeeva@uni.lu

Questionnaire

. What is your age?

. What is your gender?

. What is your professional
background?

. How often do you use your mobile
phone?

. How often do you receive SMS

messages (personal C organizations)? (in
a week or in a month)

Interview protocol

A. Introduction and Consent

- Welcome participants and introduce
the research objective.

- Explain  the  procedure  and
anonymized data storage.

- Obtain consent for participation and
recording of the interview.

B. Introductory questions

1. Are you still using SMS or prefer
using other messages services (like
whatsapp)?

2. Have you ever heard about the term
,Smishing “? (if not, explain it to the
person)
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C. Experience with smishing

3. Have you ever encountered some
SMS messages that seemed suspicious to
you?

- Can you tell us about your
experience with this sms ?

- What made the SMS seem
suspicious to you?

- Can you describe the situation in
which you received the SMS (home,
workplace etc....)

- How did you react after receiving a
smishing SMS and realizing it was scam?
What were your actions? Can you tell
maybe step by step how you interacted
with them?

- What did you feel after an
encounter with such a message?

- Did you think about it later-on?

- Is your trust in Luxembourg’s digital
services less due to smishing? (Only if the
message tried to impersonate some legal
institution/banking institution)

- Do you believe that having more
time would have changed your actions?
(only if the description of the incident
included being affected by the message)

- Have you/would you report the
incident to any officials? Why/why not?

D. Strategy Appraisal

4. What typically affects your decision
to open an SMS or not? * Open or klick on
the link?

5. What influenced your judgment
about whether the message was
fraudulent or legitimate? **

6. What strategies do you think they
use to influence people? Why do you think
they do it and how?

E. Examples of Smishing:

1. What do you think the fraudster tried
to use here?

2. What are your feelings about this
strategy? Did you saw something like that

before? (it can also be the loop back to the
previous block of questions)

3. For which people this strategy can
be the most effective?

F. Perceived self-efficacy in identifying
smishing
7. Have you ever suspected a

message to be fraudulent that in the end
turned out to be legitimate?

8. Have you ever avoided or even
ignored an important message from your
bank/insurance company/the state,
because you deemed it as fraud?

G. Impact and behavioral changes

9. Do you think reporting it makes a
difference or is important to prevent further
consequences?

10. What would we need to combat
such messages? What do you think can be
done against such SMS?

H. Conclusion

11. Is there anything else you would like
to share about your experience with
smishing?

12. Do you have any other remarks?

(name of the company, the specific deal
you are awaiting, language or the way the
proposal is presented) *

(e.g., sender information, URL, language
used, urgency, etc.) **

Description of categories:

Reciprocity:

- Small effort/favors — big wins (i.e.
survey’s, big job offers, quizzes with big
money offers)

- compensation for past efforts (tax
refund, reparation for technical issues)

- huge offer at a low cost (discounts)
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Curiosity:

- presentation of unusual information
(i.,e. news headlines, quizzes with no
monetary gain, ...)

- obscure links

- gifts with vague descriptions, not
involving an exact amount of money

Social bonding:

- social needs

- romance

- friendship (invitations to groups, «
friendly » messages)

- altruism (charity, donation)

Lucky winner:

- being chosen as the main winner

- huge prices (money, vacations,
valuable items like iPhone, jewelry)

- huge upgrades (to a service) for
free

Verification/confirmation (common)

- parcel in transit

- account suspended (from Amazon,
Netflix, ...)

- verification processes

Urgent issues (urgent)

- accounts suspended (bank
accounts, credit card)

- expiry of governmental documents

Set of examples from categories
1. Amazing newsl!,

your application has

been accepted. Finish

the process: [link to

the external site]

2.Hi, are you who played football together
lasttime? I'm Lisa

3. Hey [PERSON’S NAME], help
us answer a fast survey. We will
give you a free watch in re-
turn. Stop
to end

4, Pending Delivery: Hi, your package con-

taining tracking code 71623881LS5 is wait-
ing for you to confirm the shipment ad-
dress:

5. [NAME OF THE
COMPANY] Profile locked because of
unusual activities, kindly restore. Reply
STOP to unsubscribe

6.BANK [NAME OF THE BANK]
ALERT SERVICES: Your EDD prepaid
Visa debit card ‘4427’ has been locked.
Click to reopen: [link to external site]

7. NAME OF THE COMPANY]Customer:
Claim $100:
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Does remembering nature decrease loneliness in older people?

Marianna Kubiak, Sarah Kupke, Paula Althaus
Supervisor: Prof. Dr. Adrian Stanciu

This quantitative study investigates whether recalling a positive nature experience through guided
imagination can reduce feelings of loneliness and enhance nature connectedness. To assess poten-
tial changes, measures of loneliness and nature connectedness were collected before and after the
intervention. Participants first completed a pre-questionnaire, followed by a four-minute audio guided
imagination and then a post-questionnaire using the same items. While it was hypothesized that re-
calling a natural experience would lead to positive effects — particulary, decreased loneliness and
increased nature connection — the results did not support this assumption. Although the changes
were not statistically significant, an unexpected trend was observed: participants reported slightly in-
creased feelings of loneliness and decreased nature connectedness after the intervention. These
findings indicate that guided recall of nature-based experiences may influence emotional states, but
not necessarily in the intended direction. This complexity might be explained by the way the nature
memories were recalled —whether they were purely about being in nature or emotionally charged
situations that happened to occur in natural settings. Future studys are needed to investigate how to

decrease loneliness in older adults.

1. Introduction

Loneliness is a major issue among older
adults, with one in three reporting feelings of
loneliness (WHO-5, 2023). It is best described
as a “distressing feeling that accompanies the
perception that one’s social needs are not be-
ing met by the quantity or especially the quality
of one’s social relationships” (Hawkley &
Cacioppo, 2010, S. 218). This sense of dis-
connection can have serious consequences
for physical and mental health. Loneliness has
been linked to increased risk of depression,
suicide, Alzheimer's disease, and other ad-
verse outcomes (Hawkley & Cacioppo, 2010).
Among older adults, it is additionally associat-
ed with cardiovascular disease, stroke, diabe-
tes, cognitive decline, anxiety, and reduced
quality of life (Mikton et al., 2021). Given the
rapidly growing proportion of older adults
worldwide, addressing loneliness in this popu-
lation is both urgent and essential for promot-
ing healthy aging.

PROTECTIVE ROLE OF NATURE.

A growing body of research suggests that ex-
posure to natural enviroments plays a protec-
tive role in mental-health. Nature can foster
calm, reduce stress and increase feelings of
connection and belonging, which are essential
in combating loneliness (Lavelle Sachs et al.,
2024). Moreover, regular contact with nature,
has been linked to preventive effects against
mental health disorders, as sleep improvement
and stress relief were recorded, which are re-
lated to depression and anxieties. Nature con-
nectedness—the subjective sense of feeling
emotionally and cognitively linked to the natu-
ral world—has been positively correlated with
the frequency and quality of nature-based ex-
periences (Cleary et al., 2020). This is sup-
ported by the Biophilia hypothesis (Kellert &
Wilson, 1995), which posits that humans have
an innate evolutionary need to connect with
nature. As such, fostering nature connected-
ness may be one meaningful pathway to sup-
port mental health and combat loneliness.

ACCESSIBLE INTERVENTIONS.
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Despite the benefits, many older adults have
limited access to natural environments due to
mobility issues, environmental constraints, or
institutional living settings. Moreover, societal
trends such as urbanization and increased
screen time have contributed to decreased
time spent in nature across all age groups
(Bratman et al., 2019). Given these challeng-
es, there is a growing interest in developing
nature-based interventions that do not rely on
physical access to nature. Kalantari et al.
(2022) evaluated a virtual reality (VR) nature
intervention with older adults. They found im-
provements in mood and engagement through
immersive nature experiences. However, such
interventions often require expensive technol-
ogy and may not be easy accessible for all
populations. An alternative approach—guided
nature imagery—may offer a low-cost, acces-
sible solution. Drawing on memory and imagi-
nation, asking individuals to recall a positive
experience in nature may activate similar emo-
tional and physiological benefits to those
gained from real nature exposure.

THE PRESENT RESEARCH.

The current study aims to investigate whether
imagining a positive experience in nature can
reduce loneliness and increase nature con-
nectedness in older adults. This approach is
grounded in prior findings suggesting that indi-
rect (non-physical) contact with nature can
evoke beneficial psychological states similar to
those elicited by actual nature exposure
(Kalantari et al., 2022). Additionally, reconnect-
ing with meaningful nature memories may ac-
tivate the innate human need to connect with
nature (Kellert & Wilson, 1995), thereby foster-
ing a greater sense of belonging and reducing
feelings of isolation. Participants in this study
completed an online pre-questionnaire as-
sessing loneliness, nature connectedness, and
well-being. They then listened to a brief, four-
minute audio-guided imagination designed to
help them recall a positive experience in na-
ture. Following the intervention, the same
questionnaire was completed again to assess
any changes.

Two hypotheses were tested: (H1) Imagining a
positive nature experience decreases loneli-
ness in older adults; and (H2) Imagining a pos-

itive nature experience increases nature con-
nectedness in older adults.

2. Methods

2.1 Participants

The present study used a quantitative method
to explore the study objectives. N = 45 partici-
pants aged fifty years or older participated in
our study by filling out the questionnaire. Par-
ticipants were recruited via snowball sampling.
We started with a small group of initial partici-
pants, which were primarily family members.
These participants referred our study to others
who fit our inclusion criteria. Inclusion criteria
were proficiency in German while exclusion
critera was the presence of severe mental ill-
ness. Upon completing the questionnaire par-
ticipants could put down their email address
for a chance of winning a voucher worth. In-
formed consent was obtained at the experi-
ment's onset which emphasized voluntary par-
ticipation. Ethical approval was given from the
University of Luxembourg.

2.2 Study design

The study consisted of our intervention and
two data collections via three questionnaires.
The intervention consisted of a short guided
meditation with the intending to allow the par-
ticipants to re-experience a positive memory in
nature (e.g. Appendix). Before the intervention
participants filled out questionnaires and there-
fore provided the baseline data which was to
be influenced by our intervention. After the in-
tervention participants again filled out the same
questionnaires to enable the measurement of
changes at pre- and post-intervention. The in-
tervention consisted of a guided imagination,
helping the participants recall a positive nature
experience. Both the intervention and ques-
tionnaire were piloted before the data collec-
tion.

2.3 Materials and Procedures

2.3.1 DEMOGRAPHICS
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At the beginning of the study, participants indi-
cated their age, gender and occupational sta-
tus.

2.3.2 NATURE REILATEDNESS SCALE

To assess individual differences in partici-
pants’ perception of their relationship with na-
ture, the Nature Relatedness Scale (NRS) was
included in the questionnaire (NRS — Nisbet &
Zelenski, 2013). Participants were asked to
rate each item on a 5-point Likert scale rang-
ing from 1 (“I strongly disagree”) to 5 (“I strong-
ly agree”). To ensure the reliability of the
measurements, the internal consistency of
both scales was evaluated separately at base-
line and after the intervention. All scales
demonstrated strong internal consistency, with
Cronbach's alpha exceeding the accepted
threshold of .80, indicating that the items within
the scale consistently measure nature related-
ness.

2.3.3 THE WORLD HEALTH
ORGANIZATION-FIVE
WELL-BEING INDEX (WHO-5)

To ensure that our participants did not suffer
from any severe mental iliness and potentially
could distort our results, the WHO-5 Well-
Being Index was included to exclude any par-
ticipants that showed abnormalities regarding
their well-being. Furthermore, the index was
included to observe potential changes in men-
tal well-being before and after the intervention.
The WHO-5 is a self-report measure as-
sessing mental well-being relating to the previ-
ous two weeks and consisting of five items
(WHO-5 - World Health Organization, 2024).
Participants were asked to rate each state-
ment on a 6-point scale ranging from 5 (“All of
the time”) to 0 (“At no time”) and higher scores
indicating a better mental well-being. Ensuring
the reliability of the measurements, the internal
consistency of both scales was evaluated sep-
arately at baseline and after the intervention.
All scales demonstrated strong internal con-
sistency, with Cronbach's alpha exceeding the
widely accepted threshold of .80. This indi-

cates that the items within each scale consist-
ently measure mental well-being.

2.3.4 UCLA LONELINESS SCALE

Changes in loneliness after the intervention
were of main interest, therefore, to assess par-
ticipants loneliness at baseline and after inter-
vention, the UCLA Loneliness Scale 6-item
Short Form was used (RULS-6, Wongpakaran
et al., 2020). The scale consists of six ques-
tions asking how often individuals feel certain
ways related to loneliness and social connect-
edness. Participants were asked to rate each
question on a 4-item scale, ranging from 1
(“never”) to 4 (“always”) with higher scores in-
dicating higher levels of loneliness. To ensure
the reliability of the measurements, the internal
consistency of both scales was evaluated sep-
arately at baseline and after the intervention.
The scales demonstrated a strong internal
consistency, as Cronbach's alpha exceeds the
accepted threshold of .80, allowing the as-
sumption that the items within each scale con-
sistently measure loneliness.

2.4.5. PROCEDURE AND OVERALL
STUDY DESIGN

In the beginning of the questionnaire, partici-
pants were introduced to the study's proce-
dures, were provided with a declaration of
consent, and generated a unique, pseudo-
anonymized code. Afterwards, participants an-
swered demographic questions on their re-
spective digital device. Baseline nature relat-
edness was evaluated using the NRS,
loneliness was measured using the RULS-6
and mental well-being was assessed with the
WHO-5 Well-Being Index. After answering the
first round of questions, participants were
asked to find a quiet place to listen to the
guided imagination. Subsequently, participants
were asked to fill out the second round of
questionnaires, which were the same as in the
first round, as well as provided in the same or-
der (NRS, RULS-6 and WHO-5 Well-Being In-
dex post). Finally, participants were quickly
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debriefed about the use of their data and the
purpose of the study.

2.4.6. ETHICAL CONSIDERATIONS

Participants were informed about the proce-
dure of the study and their right to withdraw
from the study at any time without any nega-
tive consequences as participation was volun-
tary. Participants suffering from any severe
mental iliness were exempt from participating
in the study to prevent any potential harm be-
ing caused.

PRIVACY AND CONFIDENTIALITY.
Participants were informed that the data would
be collected anonymously which would under
no circumstances allow the identification of the
participant. The participants were also assured
that the data would only be used for research
purposes.

3. Results

3.1. Participant sample

The sample consisted of N = 45 participants
out of which 5 were excluded for either drop-
ping out of the study or missing data. The
sample had N = 32 participants identifying as
female (71.1% of the sample) and N = 7 self-
identifying as male (15.6% of the sample), as
well as one participant identifying as diverse
(2.2% of the sample), who we included in the
measure but excluded in the further explora-
tion of the data. The mean age was 60.92 (SD
= 6.749) years old, with the oldest participant
being 76 years of age and the youngest 50
years of age. Most of our participants still
worked full-time (N = 17) or were already re-
tired (N = 14).

Table 4

Demographic Information

Variable N %

Age 60.92

Sex Female 32 17.5
Male 7 711

Diverse 1 2.2
Occupation | Full-time 17 43.6
Part-time 8 20.5
Retirement 14 35.9

3.2 Descriptive Statistics

Descriptive statistics for well-being, loneliness
and nature-connectedness at pre- and post-
intervention are presented in Table 5.

Table 5

Descriptive statistics of outcome variables be-
fore and after intervention

Measures Pre M (SD) | Post M (SD)
Well-being 3.01 (1.03) | 3.01(1.10)
Loneliness 1.94 (0.64) | 1.93 (0.57)
Nature- 3.97(0.7) |3.93(0.71)
connectedness

3.4. Inferential Statistics

A repeated measures ANOVA was conducted
to evaluate within-subject differences in out-
comes before and after the intervention, allow-
ing for assessment of changes attributable to
the intervention over time and was used to test
the hypotheses. To test for this we ran the re-
peated measures ANOVA for pre-intervention
and post-intervention and checked whether or
not there was a significant change in loneli-
ness over time. The repeated measures ANO-
VA revealed no significant changes in loneli-
ness over time (F(1) = 1.581, p = 0.218).
Furthermore, the repeated measures ANOVA
revealed no significant interaction between na-
ture-connectedness after the guided imagina-
tion and changes in loneliness over time (F(1)
= 1.215, p = 0.279), indicating that nature-
connectedness cannot explain or predict
changes in loneliness over time. Bearing no
significant revelations regarding the repeated
measures ANOVA, our first hypothesis (“Imag-
ining a positive nature experience decreases
loneliness in older adults”) had no evidence in
support of it, as there was no significant result

22



Marianna Kubiak, Sarah Kupke, Paula Althaus - Does remembering nature decrease loneliness in older people

regarding the interaction of nature-
connectedness and changes in loneliness over
time, as well as no significant change in lone-
liness over time in general.

3.5 Further exploration of the data

To explore any potential abnormalities or devi-
ants in our collected data, we conducted fur-
ther measurements. To determine if there is a
statistically significant difference between the
means of our data pre- and post-intervention,
we evaluated this for nature-connectedness,
well-being and for loneliness.

NATURE CONNECTEDNESS.

Regarding the second hypothesis (“Imagining
a positive nature experience increases nature-
connectedness in older adults”), a paired-
samples t-Test showed no significant differ-
ences between nature connectedness pre-
intervention (M = 4.0364; SD = 0.6698) and
post-intervention (M = 3.9333; SD = 0.7065),
{(32) = 1.254, p = 0.219. determine if there is a
statistically significant difference between the
means of two related groups.Therefore not
confirming our second hypothesis.

WELL-BEING.

A paired samples t-Test showed no significant
difference in the mean for pre-intervention
well-being (M = 3.0742; SD = 1.04745) and
post-intervention well-being (M = 3.0468; SD =
1.09171), ¢30) = 0.507, p = 0.616.

LONELINESS.

The paired samples {-Test showed no signifi-
cant difference in the pre-intervention scores
of loneliness (M = 1.895; SD = 0.5707) and
post-intervention scores (M = 1.927; SD =
0.5725), ¢(31) = 0.937, p = 0.338.

GENDER DIFFERENCES.
As we yielded no evidence allowing for the
confirmation of the hypotheses, we explored

the data further to assess for potential expla-
nations or abnormalities. Using a independent-
samples t-Test en enabling us to verify if there
is a significant difference between the mean of
the two group conditions, we checked for po-
tential gender differences. Although the result
were not significant, meaning that the mean
did not differ significantly between women
(pre: M =4.0258; SD = 0.74; post: M = 4.0615;
SD = 0.65) and men (pre: M = 3.7143; SD =
0.54; post: M = 3.5333; SD = 0.78) (Pre-
intervention t(36) = -1.047, p = 0.302; Post-
intervention #30) = -1.725, p = 0.095) there is,
as illustrated in Figure 1, a possible trend visi-
ble that men’s nature-connectedness de-
creased more post-imagination than women’s,
with men potentially being more sensitive to
the intervention than women.

An independent-samples t-Test was also con-
ducted for possible gender differences regard-
ing loneliness before and after the imagination.
These results were also not significant (£(35) =
0.049, p = 0.962; #(29) = -0.423, p = 0.676) in-
dicating no significant differences between the
means for women (pre: M = 1.9389; SD =
0.68; post: M = 1.9467; SD = 0.63) and men
(pre: M = 1.9524; SD = 0.56; post: M = 1.8333;
SD = 0.32) but as Figure 2 illustrates there is a
trend visible that men’s loneliness seemingly
increased more than women’s after the inter-
vention.

Mean

men women

gender

Figure 1: changes in nature-connectedness
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men  women
gender

Figure 2: changes in loneliness

It should be noted, that, again, the independ-
ent-samples t-Tests yieled no significant re-
sults but we can observe a general trend in our
data for possible changes.

nature-connectedness befare intervention

Figure 3: scatter-plot of the correlation of nature-
connectedness before and after intervention

The correlations between the items before and
after intervention were also analyze to under-
stand the consistency of the individual partici-
pant’s score before the intervention and after
the intervention and while the correlations for
the composite score for loneliness and well-
being before and after were highly positively
correlated with loneliness before and after the
intervention being correlated with r = 0.949, N
= 32 (p = <0.001) and well-being with r =
0.961, N = 31 (p = <0.001) the correlation of
the composite score for nature-connectedness
deviated. The correlation for nature-
connectedness before and after intervention
was still highly positive (r = 0.766, N = 33, p =
<0.001) but did show a deviation, indicating
that compared to well-being and loneliness,
nature-connectedness decreased after the in-
tervention. This is being presented in Figure 3.

4. Discussion

Although our hypotheses were not confirmed,
our data revealed some interesting oberserva-
tions, which lead us to a discussion. Contrary
to our expectations, loneliness increased and
nature connection decreased after our inter-
vention. It is important to note, however, that
these changes were not statistically significant.
Nevertheless, we aim to explore possible ex-
planations for these trends.

SOCIAL AND EMOTIONAL IMPACT. Given
that we do not know the experiences of the
participants’ imagination, we explored possible
reasons for the observed increase in loneli-
ness. One hypothesis is, that our intervention
might have a social-emotional impact. Partici-
pants may have recalled a positive experience
in nature associated with a social context (e.g.,
with children, friends or family). Research by
Capaldi et al. (2015) has shown that nature
connectedness is often intertwined with social
connectedness. So remembering a nature-
connected situation could evoke memories of
a social connected situation. Those meomo-
ries could elicit nostalgic emotions such as
longing or sadness. This emotional reaction
aligns with the self-discrepancy theory (Hig-
gins, 1987), which suggests that reflecting on
emotionally significant experiances may high-
light the gap between one’s current and de-
sired social state, leading to negative emo-
tions, such as loneliness. Our intervention
could remind the person of the current social
isolation. This brings up the following question:
Can remembering a nature experience trigger

emotions more strongly tied to social dis-
connection than to environmental con-
nectedness, thereby contributing to in-
creased feelings of loneliness?

GENDER-RELATED.

An interesting trend emerged when examining
at gender differneces: Men appeared to be
more affected by the intervention, showing
greather changes after the intervention in lon-
liness and nature connection compared to

WOMeEN. One possible explanation is that men may be less frequent-
ly exposed to meditative or emotionally reflective environments, and
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therefore respond more strongly to such interventions. This ob-
servation is consistent with findings that men
often report lower baseline levels of emotional
expressiveness and environmental con-
cern (Zelezny et al., 2000), which might mean
that nature-based or emotion-focused inter-
ventions affect them more strongly—either
positively or negatively—due to unfamiliarity.
Moreover, we observed that men were over-
all less connected to nature both before and
after the intervention. Previous research sug-
gests that women tend to report higher emo-
tional affinity toward nature (Tam, 2013). Fu-
ture studies should aim for a more balanced
sample to better investigate gender-related re-
sponses to nature-based interventions.

LIMITATIONS.

We acknowledge the limitations that may have
influenced our results of our study. Our small
and imbalanacd sample size likely contributed
the lack of statistically significant results. Addi-
tionally, the study was not standardized, as we
had no control over the enviroments in which
participants completed the intervention. Some
may not have been alone, or they might have
been in noisy sourroundings, which burdend
them to fully engage in the guided imagination.
It is also possible that some participants did
not listen to the audio intervention, for example
due to not working headphones or the ab-
sence of headphones. This lads to another lim-
itation: We did not investigated subjective ex-
periances participants had during the
imagination. We do not know what they imag-
ined. Did they recall an experience in nature or
did they remember an experience outside with-
in a social context?

FUTURE RESEARCH.

Based on our observations, serval im-
provments and extensions can be proposed
for future research. It may be helpful to inte-
grate more real sensory elements into the in-
tervention for example - smell of the ocean or
the rain, touching the texture of leaves, moss
or sand, or listening to brids singing. Such
sensory approaches might facilitate a deeper
connection to nature and increase the ef-
fecttivness of the intervention.

Furthermore, it would be valuble to explore
whether repeated exposure over a longer time
frame (for example: weekly sessions for serval
months) could lead to higher capacitys of im-
agination and therefore to lasting increases in
nature connection and decreases in loneli-
ness. A long term study could reveal whether
imagination-based nature interventions can
foster a greater sense of belonging. Finally, in-
corporating open-ended questions or qualita-
tive interviews to explore participants’s experi-
ences of the imagination intervention could
provide deeper inisghts into the mechanisms
underlying the observed effects.

5. Conclusion

Lonliness is an increasing problem in modern
society. As the population of older adults grow,
finding accessible and effective interventions
becomes increasingly urgent. Nature can play
a role in decreasing loneliness. Our study in-
vestigated whether simply remembering a pos-
itive experience in nature could decrease lone-
liness and foster nature connection. We
conducted an online-based questionnaire
measuring loneliness, nature connection and
well-being, before and after our guided imagi-
nation as intervention. Our results were not
significant and our hypotheses were not con-
firmed. However, despite a small and imbal-
anced sample, non-standardized conditions
and a lack of insight into participants’ subjec-
tive experiences during the intervention, some
interesting observations emerged. It is possi-
ble that imagination-based nature experiences
evoke emotional responses tied to social
memories, which may have produced effects
contrary to our expectations—Iloneliness in-
creased and nature connectedness de-
creased. Gender-related differences in re-
sponse to the intervention were also observed,
suggesting the need for further investigation.
Future research is needed to investigate the
interplay between remembering nature experi-
ences and social connectedness and nature
connection. Understanding these mechanisms
may lead to low-cost, accessible interventions
that contribute to the prevention of loneliness.
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8. Appendix

INTERVENTION TEXT. Wir la-
den Sie im Rahmen dieser Ubung nun ein, ei-
ne bequeme Sitzhaltung zu finden. Schliel3en
Sie nun sanft die Augen und atmen Sie tief ein
und aus. Splren Sie, wie sich bei jedem
Atemzug |hr Bauch hebt und senkt — beim
Einatmen fullt sich |hr Bauch mit Luft, und
beim Ausatmen wird er wieder leer. Atmen Sie
noch zweimal tief und bewusst ein und aus,
und lassen Sie dabei alle Gedanken los.

Erinnern Sie sich nun an einen besonderen
Moment draufRen in der Natur. Vielleicht waren
Sie am Meer, in den Bergen oder im Wald?
Versuchen Sie, diesen Moment wieder leben-
dig werden zu lassen.

Rufen Sie die Gerdusche lhrer Erfahrung in
der Natur wieder auf. Horen Sie die Vogel
zwitschern oder das beruhigende Rauschen
des Wassers? Vielleicht horen Sie das Ra-
scheln von Blattern. Spuren Sie das Wetter
wieder. Scheint die Sonne auf Ihr Gesicht oder

spuren Sie kihlenden Regen, der sanft lhre
Haut berlhrt? Ist es ein warmer Sommertag,
an dem die Luft den Duft von Blumen tragt,
oder ein klarer Herbstmorgen, an dem der Bo-
den von den letzten Regentropfen glanzt? Ha-
ben Sie in lhrer Erinnerung kalte oder warme
Hande?

Vielleicht spuren Sie noch den Sand zwischen
lhren Zehen oder den Geruch von nassen
Blattern? Sehen Sie in Ihrer Erinnerung noch
die Sonne, die auf dem Wasser glitzert, oder
das sanfte Schaukeln der Baume im Wind?
Koénnen Sie in Ihrer Erinnerung vielleicht einen
Schmetterling beobachten, der durch die Luft
flattert, oder eine Biene, die auf einer Blume
landet?

Versuchen Sie, sich all diese Details vorzustel-
len und zu spuren: Wie hat sich lhr Korper in
diesem Moment angeflihlt? Kénnen Sie in die-
ses Korpergeflhl wieder eintauchen? Haben
Sie das Gefluhl, mit der Natur verbunden und
geerdet zu sein? Fihlen Sie sich ruhig und
entspannt oder vielleicht glucklich und erfullt
von der Schénheit der Umgebung in lhrer Er-
innerung?

Nehmen Sie sich einen Moment, um diese Er-
innerung in all ihren Details zu splren und zu
geniel®en. Wenn Sie bereit sind, atmen Sie
noch einmal tief ein und aus und kehren lang-
sam ins Hier und Jetzt zurick. Fangen Sie
langsam an, |hre Finger zu bewegen und lhre
FiRe auf dem Boden wahrzunehmen. Wenn
Sie so weit sind, 6ffnen Sie sanft lhre Augen.

27



Luxemburger Experimentalpraktikum Journal (LEX), 19, 2025, 28-46

Effects of a One-Week Instagram Detox and Mindfulness on
Body Image

Otilia Dragan, Elena Demuth, Kimberly Ingrid Gerneck, Alena Kozar, Anna Rita Sepe

Supervisor: Kriti Kelkar, Doctoral researcher

High use of visual platforms like Instagram has various problematic effects on health, well-being, and
body image. Research suggests that interventions such as digital detox and mindfulness practice can
mitigate these harmful effects. This online study experimentally tested the short-term effects of a one-
week Instagram detox combined with a 10-minute daily mindfulness intervention on body image
among young adults (18—34). Participants in the experimental group (N = 35) refrained from using In-
stagram for one week and completed brief daily mindfulness exercises, while participants in the con-
trol group (N = 35) continued their usual Instagram use. Body shape concerns, drive for muscularity,
and appearance evaluation were measured at baseline (Time 1) and one week later (Time 2) for both
groups using the platform SoSci survey. Data was analyzed using 2 (Group) x 2 (Time) mixed re-
peated measures ANOVAs. The daily mindfulness intervention was conducted on the “7Mind” app,
and brief daily reflections on the process were recorded using the “m-Path” app. As predicted, the in-
tervention had a significant effect, with a significant decrease in body shape concerns and drive for
muscularity and a significant improvement in appearance evaluation. These findings suggest that a
short “Instagram detox” combined with mindfulness may have promising benefits for young adults'
body image..

tably among young women (Holland &

. Tiggemann, 2016; Saiphoo & Vahedi,
Introduction , 2019; Sherlock & Wagstaff, 2019).
As of 2023, social media platforms
reached around 60% of the global popula- Researchers have found that continuous
tion, which led to a wide dissemination of social media engagement can also create
highly idealised appearance standards and “technostress” and fear of missing out
contributed to increased pressure to look (FOMO), leading to emotional exhaustion
as close as pqssible to thesg ideals and compulsive checking behaviours
(Markey & Daniels, 2022; Saiphoo & (Neelakandan, 2024). Visual platforms like
Vah?d" 2019; Statista, 2023; Thompson & Instagram appeared to have a more harm-
Harriger, 2023). ful impact on body image than more text-

based platf h Facebook (Van-
Previous research showed that high social dZiEoch);: orms ;u ch as alace 0 2(02a2n)

media use can lead to problematic out-
comes such as neglecting important tasks,
impairments in health and wellbeing, and
difficulties in maintaining relationships, so-
cial activities, studies, or work (Kuss &
Griffiths, 2017; Sun & Zhang, 2021). Fre-
quent use was also associated with nega-
tive body image and lower self-esteem, no-

High social media use strongly correlated
with numerous mental health issues and
cognitive difficulties including stress, gen-
eralised anxiety, depression and procrasti-
nation, especially in young people and ad-
olescents (Keles et al., 2020). Conversely,
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reducing the time spent on social media
was shown to support emotional regulation
and overall life satisfaction (Schmuck,
2022). Reduced exposure to idealised In-
stagram content (especially “thinspiration”
and “fitspiration”) was shown to decrease
body dissatisfaction, body-focused anxiety,
and drive for thinness, whereas viewing
such content was shown to lower self-
esteem, positive mood, and body appre-
ciation in young women (Hooper et al.,,
2024). Similarly, taking a one-week break
from social media increased self-esteem
and body image among young women
(Smith et al., 2024).

1.1. Possible interventions against
harmful social media effects
Digital detox is defined as the ,voluntary
reduction or temporary cessation of social
media use“ (Neelakandan, 2024). Reduc-
ing screen time has been shown to reduce
stress, anxiety, depression, and procrasti-
nation, while improving focus, sleep quali-
ty, and overall life satisfaction (Thomas et
al., 2022; Schmuck, 2022). Particularly for
young adults, who represent one of the
most active and vulnerable user groups,
digital detox interventions can protect men-
tal health and body image by reducing ex-
posure to unrealistic beauty standards
(Smith et al., 2024).

Besides, mindfulness has been shown to
moderate the effects of social media use
on wellbeing. High trait mindfulness pro-
tects individuals from harmful outcomes by
improving attentional control, present-
moment focus, stress reactivity, non-
judgmental bodily awareness, and emo-
tional regulation (Kircaburun et al., 2019;
Throuvala et al., 2020; Weaver & Swank,

2021). Individuals with high trait mindful-
ness tend to report less social media use
and, when engaging with these platforms,
they are more likely to share authentic
content with less emphasis on idealised
body representations (Baker, Krieger & Le
Roy, 2016; Charoensukmongkol, 2016).

Conversely, low trait mindfulness is mod-
erately correlated with higher risk for prob-
lematic social media use (r = —.37), poorer
emotional regulation, difficulty sustaining
focus on tasks, greater distractibility from
notifications, and more habitual checking
behaviors (Du et al., 2021).

Practicing daily mindfulness can help indi-
viduals observe their bodies without
judgement or emotional reactivity, as stud-
ies have shown that it can reduce the ten-
dency to engage in maladaptive behav-
iours and enhance understanding of one’s
body image experiences (Stewart, 2004).
Hooper et al. (2024) showed that integrat-
ing a 10-minute mindfulness exercise in
combination with limited exposure to ap-
pearance-focused social media content
helped buffer harmful social media effects.
This was also highlighted by Miles et al.
(2023), who found that mindfulness can
address body image issues. According to
Barrington et al. (2019), mindfulness can
act as a protective factor that can be inte-
grated into prevention and intervention for
body dissatisfaction. Higher mindfulness
can mediate between lower body compari-
son and higher body satisfaction.

The role of social media in body image can
also be explained with three classical theo-
ries of social influence and self-perception:
Thompson et al.'s Tripartite Influence
Model (1999), Festinger's Social Compari-
son Theory (1954), and Fredrickson and

29



Dragan, Demuth, Gerneck, KozZar, Sepe — Instagram Detox

Roberts' Objectification Theory (1997).

We found Thompson et al.'s Tripartite In-
fluence Model (1999) particularly relevant
in this context, as it described the emer-
gence of sociocultural appearance pres-
sure originating from three main sources
(peers, parents or family and the media).
This pressure may lead to internalisation of
a “thin” and/or a “muscular” ideal (depend-
ent on gender and other socio-cultural fac-
tors) and to further appearance compari-
son with others. The increased
internalisation of beauty ideals also ampli-
fies body dissatisfaction. Social media plat-
forms intensify processes proposed by the
Tripartite Influence Model by facilitating
continuous exposure to media and peer in-
fluences within highly interactive digital en-
vironments.

The Social Comparison Theory (Festinger,
1954) holds that individuals evaluate
themselves by comparing themselves to
others, especially when they perceive no-
table similarities. On social media, this
happens frequently: users scroll through
images of peers and influencers (though
these may often be edited and retouched
images), and they compare their own ap-
pearance. This often results in upward
comparisons with images of idealised bod-
ies, which may increase body dissatisfac-
tion and drive for thinness or muscularity
(Thompson & Stice, 2001; Dane & Bhatia,
2023). The internalisation of “thin” and “fit”
ideals further reinforces negative self-
evaluations and heightens the risk for low
self-esteem and disordered eating behav-
iors (Dittmar & Howard, 2004; Hogue &
Mills, 2019).
More recent meta-analysis evidence con-
firmed that online social comparison corre-
lates significantly with body image con-

cerns and eating disorder symptoms (Bon-
fanti et al., 2025).

The Obijectification Theory (Fredrickson &
Roberts, 1997) explains how in societies
that sexualise and obijectify bodies (espe-
cially women), people internalise an ob-
server's view of their own body (self-
objectification). On image-focused social
media platforms, body parts are often pre-
sented, edited, likes/comments reinforce
appearance value, and users may start
seeing their bodies as objects for others’
gaze. This process promotes body shame,
habitual monitoring of appearance, and
impaired connection to internal cues. Ap-
pearance evaluation and external approval
thus become an important part of a per-
son's self-concept. Recent studies of so-
cial media exposure such as Castellanos
Silva and Steins’ (2023) show that this ob-
jectifying environment correlates with
poorer body image outcomes.

According to these theories, we conclude
that social media fuels social comparison
in a potent way: the constant access to
modified visuals, the likes and comments
acting as social feedback, and a wide
spectrum of peers and influencers to com-
pare with keep the comparison always ac-
tive.

As social media use was proven to have a
strong influence on body image (American
Psychological Association, 2023), it is cru-
cial to investigate strategies to curb ad-
verse effects of social media use.

To identify a feasible short-term interven-
tion that can
buffer against these negative effects, we
implemented a combined approach, con-
sisting of a brief Instagram digital detox
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and daily mindfulness exercises. We be-
lieve that this combined intervention would
produce stronger effects than a digital de-
tox alone.

This study aims to investigate the effects
of a one-week digital detox from Instagram
use in combination with a mindfulness in-
tervention on the body image outcomes
among young people.

1.2. Hypotheses in current study

Based on the studies discussed in the in-
troduction, we initially formulated seven
hypotheses exploring different possible ef-
fects of the Instagram digital detox and the
mindfulness intervention on body image,
which we later consolidated into three con-
cise hypotheses covering all key aspects
of the original set.

H1: A significant Time x Group interaction
is expected, with the experimental group
showing improvements in body image (Bl)
outcomes over time.

H2: Significant between-group differences
are expected at post-test, with the experi-
mental group showing more positive BI
outcomes than the control group.

H3: No change in Bl outcomes is expected
for the control group over time.

Methods

2.1 Participants
An a priori power analysis was conducted
to determine the required sample size us-
ing G*Power software (version 3.1.9.6)
(Faul et al., 2007). For an ANOVA (repeat-
ed measures, within-between interaction, 2
groups and 2 measurement points) with a
medium effect size of .25, a significance
level of a = .05, and a statistical power of
.80, the a priori analysis resulted in the re-
quired sample size of 34 participants. To
recruit participants, a poster was created
and shared on WhatsApp and Instagram.
Participants (N = 70) aged between 18 and
34 years (M = 24.95; SD = 3.41), took part
in the study. 65.7 % identified as female
and 34.3 % as male. SoSci Survey ran-
domly assigned these seventy participants
to two conditions. The experimental group
and the control group included both 35
participants (50%) each. Inclusion criteria
were gender (male or female), fluency in
English, age between 18 and 34, as well
as active and regular Instagram use (at
least 30 minutes per day).
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2.2 Study design and Procedure

This quantitative study investigated digital
detox from Instagram in combination with
mindfulness as potential lifestyle interven-
tions to improve well-being, especially the
body image of young adults. The research
adopted an online-experimental approach
with a short-term longitudinal design (Pre-
Post), to evaluate changes in body image
concerns.

Data collection was carried out using two
secure online platforms: SoSci Survey for
pre- and post-intervention questionnaires,
and the m-Path application for daily reflec-
tions on mindfulness activity. Ethics ap-
proval was received from the Ethics com-
mission at the University of Luxembourg.
All participants received written information
about the study procedures and provided
informed consent electronically, while fill-
ing out the SoSci survey, before beginning
the baseline survey.

Participants were required to be active In-
stagram users (at least 30 minutes per
day), fluent in English, and willing to partic-
ipate in a one-week study. Participants as-
signed to the experimental group were in-
structed to refrain from using Instagram
and to complete daily online tasks consist-
ing of mindfulness audio exercises lasting
10 to 15 minutes. Participants were ran-
domly assigned by SoSci survey to either
the experimental group (Instagram detox
plus daily mindfulness activity; N = 35) or
the control group (usual Instagram use; N
= 35).

To ensure privacy and allow accurate
matching of pre- and post-intervention da-
ta, participants created a unique personal
code when completing the initial SoSci
Survey. This code served as the only iden-
tifier within the dataset, ensuring full pseu-
donymisation. It was temporarily linked to
participants’ email addresses for organisa-
tional purposes, including matching ques-
tionnaires across time points and enabling

the distribution of compensation after-
wards.

Although email addresses were stored dur-
ing data collection, they were irreversibly
deleted immediately after the completion of
data collection. As a result, the final da-
taset cannot be linked to individual partici-
pants. Non-identifiable research data will
be stored securely for ten years in line with
institutional guidelines.

All questionnaire data collected through
SoSci Survey and daily reflections submit-
ted via m-Path were stored on password-
protected servers located in Europe and
processed in accordance with GDPR regu-
lations. Participants retained full control
over any data generated within external
applications used during the study (m-Path
and 7Mind). These app-based data were
not accessible to the researchers and
could be deleted by the participants at any
time.

Participants were informed that they were
free to withdraw from the study at any time
without penalty by contacting the re-
searchers via e-mail. They were also pro-
vided with contact information should they
experience discomfort during participation
and wish to seek psychological support.

The participants were told that the study is
conducted to understand how social media
use and a break from it affects well-being
over time (1 week).

They had to fill out demographic questions,
some questions related to their current
body satisfaction, mindfulness and social
media use as well as questionnaires as-
sessing body image (Body Shape Ques-
tionnaire-8C ; Cooper et al., 1987; Evans &
Dolan, 1993), Drive for muscularity
(McCreary & Sasse, 2000) and Appear-
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ance evaluation (subscale of the MBSRQ ;
Cash, 1990) at baseline (Time 1).

On day 1, the experimental group received
instructions to completely refrain from us-
ing Instagram for one week. Participants
downloaded two apps, 7Mind (for the
mindfulness task) and m-Path (for daily re-
flections on the mindfulness task). They
started the “Foundations” Course in 7Mind.

From day 2 to day 7, participants were in-
structed to remain logged out of Instagram
and to complete daily mindfulness medita-
tion sessions on the 7Mind app, by follow-
ing the “Foundations” course. Following
each meditation session, they answered
brief reflection questions on the m-Path
app regarding their mindfulness experi-
ence. Daily notifications were sent to par-
ticipants reminding them to complete their
meditation and reflection activities.

On day 8, participants took a screenshot of
their meditation activity page (showing to-
tal minutes, number of days and number of
sessions completed), and they uploaded
evidence of at least 70 minutes of medita-
tion across all 7 sessions. They also re-
ceived a final questionnaire link via email
to complete the post-test measurements
(identical to baseline measures).

The control group continued using Insta-
gram and the internet as usual without any
mindfulness intervention, and they also
completed the same questionnaires as the
experimental group at baseline (Time 1)
and after one week (Time 2).

After completing the study, the participants
received a 30 Euro GoGift Voucher.

2.3 Scales

2.3.1 Body Shape Questionnaire
The Body Shape Questionnaire-8C (BSQ-
8C) was used to measure body shape
concerns (Cooper et al., 1987; Evans &
Dolan, 1993). The questionnaire is a
common self-report instrument, which is
intended to measure body shape issues.
The measure examines more specifically
symptoms of body dissatisfaction such as
feeling overweight, self-consciousness
about appearance, and the fear of gaining
weight. It is especially suitable to measure
short-term changes and has demonstrated
good psychometric properties like reliability
and validity across various samples and
languages (Gao et al., 2025).

Participants responded to each item using
a 6- point Likert-type scale ranging from 1-
Never to 6-Always, indicating how often
they experienced specific thoughts/feelings
about their body shape over the past four
weeks. Scores are calculated by summing
all items. Higher scores reflect higher body
shape concerns.

BSQ-8C showed good internal consisten-

cy, with a = .866 at Time 1 and a = .860 at
Time 2.
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2.3.2 Appearance evaluation
The Appearance Evaluation (MBSRQ-AE;
Cash, 1990) subscale of the Multidimen-
sional Body-Self Relations Questionnaire
was used to assess participants’ overall
satisfaction with their physical appearance.
This 6-item subscale measures general
feelings of attractiveness, comfort with
one’s looks, and satisfaction with body fea-
tures. The MBSRQ-AE (AE) is widely used
in body image research and demonstrates
strong psychometric properties, including
high internal consistency and good con-
struct validity across different populations.

Participants completed the AE subscale at
baseline (Time 1) and post-intervention
(Time 2) using the online SoSci Survey
platform. Each item is rated on a 5-point
Likert scale ranging from 1 = Definitely
disagree to 5 = Definitely agree, with high-
er scores indicating greater appearance
satisfaction. Scale scores were calculated
by computing the mean of all items.

AE also showed good internal consistency,
with a = .885 at Time 1 and a = .868 at
Time 2.

2.3.3 Drive for muscularity
The Drive for Muscularity Scale (DMS;
McCreary & Sasse, 2000) was employed
to assess muscularity-oriented body image
concerns. This 15-item scale captures both
attitudinal and behavioral components, in-
cluding dissatisfaction with current muscu-
larity, preoccupation with increasing mus-
cularity, and engagement in muscle-
enhancing behaviors (e.g., exercise and
diet). The DMS has demonstrated good
psychometric properties in previous re-
search, with strong reliability and validity
across genders and age groups. Partici-
pants completed the DMS (DM) at base-
line (Time 1) and post-intervention (Time
2) via SoSci Survey. Each item is rated on
a 6-point Likert scale ranging from 1 =
Never to 6 = Always. ltems were reverse
coded where necessary, so that higher to-
tal scores reflect a stronger drive for mus-
cularity. Scale scores were calculated by
summing all items.

DM demonstrated good internal consisten-
cy, with a = .854 at Time 1 and improving
to a = .886 at Time 2.
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2.4 Materials
2441 7Mind
7Mind is a mobile application that was
used to enhance mindfulness practice and
support mental well-being. It provides an
extensive range of mindfulness-based con-
tent, including guided meditations and au-
dio-based courses. Participants in the Ex-
perimental Group listened to one
mindfulness-related audio per day, over
one week. To assess engagement with the
application, anonymised usage statistics
were collected from each participant’s pro-
file page. These metrics included the num-
ber of days on which mindfulness exercis-
es were completed, the cumulative
minutes of practice, and the total number

of meditation sessions undertaken
(Mestdagh et al., 2023).
2.4.2 m-Path

m-Path is a digital platform, designed to
facilitate real-time, in-daily-life assessment
and intervention. The platform allowed to
implement repeated short surveys using
Ecological Momentary Assessment (EMA)
to capture participants’ mood, thoughts,
and behaviors in their natural context
across time, often multiple times per day.
m-Path automates key aspects of the data
collection process, including scheduling
assessments, sending reminders, and re-
cording participant responses.

After downloading the application, partici-
pants linked their account to the corre-
sponding researcher’s account via an in-
tegrated search function. Once connected,
we distributed questionnaires directly to
participants, and the collected responses
were transmitted automatically and anon-
ymously, ensuring both data security and
confidentiality.

Results

31 Data analysis
The analyses were performed using IBM
SPSS (Version 29). Descriptive statistics
were computed to summarise participants’
demographics, including sex, age, familiar-
ity with Instagram content, and frequency
of viewing appearance-focused content.

A 2 x 2 mixed-design ANOVA was then
carried out, to examine the effects of time
(pre vs. post) and group (experimental vs.
control).

Each group included 35 participants, all of
whom met the inclusion criteria.
With Time (pre-intervention vs. post-
intervention) as the within-subjects factor
and Group (mindfulness vs. control) as the
between-subjects factor, this analysis ex-
amined the interaction between the Insta-
gram detox intervention and mindfulness
practice over time.

Assumptions of homogeneity of variances
were tested wusing Levene’s test.

3.1.1 Preliminary analyses

Independent t-tests confirmed baseline equivalence
between the groups. A series of t-tests showed that
the experimental and the control group did not dif-
fer significantly on age, t(68) = 0.313, p = .705,
gender distribution, x31, N = 70) = 0.254, p = .615
and total time spent on Instagram per week, {(68) =
0.756, p = .825.

Baseline levels were also comparable for
BSQ pre-test scores, (69.308) = —0.015, p
= .988, AE pre-test scores, {(68) = 0.380,
p = .705, and DM pre-test scores, t(68) =
0.277, p = .783. Therefore, random as-
signment to condition successfully created
equivalent groups on these variables.
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Table 1

Time 1 and time 2 means (and standard deviations) by condition.

Measure 1-week break & No break
mindfulness con- Condition
dition (N=35) M (N=35) M (SD)
(SD)
BSQ
Time 1
23.97(6.27) 24.0(9.39)
Time 2
17.77*(8-57) 23.85(8.55)
DM
Time 1
35.89 (11.66) 35.11 (11.67)
Time 2
30.71%* (11.27) 34.77 (11.29)
AE
Time 1
3-40 (0.75) 5.33(0.86)
Time 2 3.60** (0.68)
3.31(0.79)

Note. Range of possible scores: Body
Shape Questionnaire: 34-204 Drive for
muscularity:15-90; Appearance evaluation:
7-35. Asterisks denote significant within -
group differences in means (p < .05; p <
.01) over time.

3.1.2 Body image outcomes

Hypothesis 1: A significant Time x Group
interaction is expected, with the experi-
mental group showing improvements in
body image (Bl) outcomes over time.

For body shape concerns, a significant
Time x Group interaction emerged, F(1,
66) = 21.325, p < .001, np® = .244 (Figure
1). The experimental group showed a sig-
nificant decrease in body shape concerns
over time (Table 1).

Group number

8z — EXperimental
2 Group

w  Control Group

1 2
Time

Figure 1: Total BSQ scores over time and by
condition

For appearance evaluation, a significant
Time x Group interaction emerged, F(1,
66) = 5.234, p < .025, np* = .073 (Figure
2). The experimental group showed a sig-
nificant increase in appearance evaluation
over time (Table 1).

Condition

L
n

- EXperimental
Group

il

s Control Group

w

Appearance Evaluation

9
2

W\
W

1 2

Time

Figure 2: Total AE scores over time and by
condition

For drive for muscularity, a significant Time
x Group interaction emerged, F(1, 66) =
7.682, p < .007, np® = .104 (Figure 3). The
experimental group showed a significant
decrease in drive for muscularity over time
(Table 1).
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Taken together, these findings provide
support for H1.

Hypothesis 2: Significant between-group
differences are expected at post-test, with
the experimental group showing more pos-
itive Bl outcomes than the control group.

Further, at post-test, the experimental
group scored significantly lower than the
control group for body shape concerns.

At post-test, the experimental group did
not score significantly higher than the con-
trol group for appearance evaluation. At
post-test, the experimental group did not
score significantly lower than the control
group for drive for muscularity.

These findings indicate that H2 could only
be partially supported, as there was a sig-
nificant difference between the experi-
mental and control group post-intervention
only in BSQ but not in AE and DM.

Hypothesis 3: No change in Bl outcomes is
expected for the control group over time.

No changes in body image outcomes were
observed over time in the control group
(Table 1). This provides support for H3.

Discussion

The current study investigates the effects
of a one-week digital detox combined with
mindfulness exercises on body image.
Participants were randomly assigned to ei-
ther take a one-week break from Insta-
gram and engage in mindfulness exercises
or continue their usual Instagram use (con-
trol condition). Consistent with our hypoth-
eses, the findings revealed higher scores
in Appearance Evaluation (AE) and lower
scores in Drive for Muscularity (DM) and
the Body Shape Questionnaire (BSQ)
among participants in the experimental
condition at posttest. The between-group
differences were only significant for BSQ
but not for AE or DM. No significant
change could be observed in neither AE,
BSQ nor DM in the control group at post-
test.
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In line with previous research, we could
fully support our first hypothesis. The data
showed a significant increase in appear-
ance evaluation and a significant decrease
in body shape concerns and drive for mus-
cularity in the experimental group after in-
tervention.

The positive effects observed in the exper-
imental group may be explained by the
combined and mutually reinforcing mecha-
nisms of the digital detox and mindfulness
practice. Refraining from Instagram use
likely decreases exposure to idealised
body standards and upward social com-
parisons, which are known to contribute to
body dissatisfaction (Festinger, 1954;
Thompson et al., 1999). In parallel, mind-
fulness exercises may enhance present-
moment awareness and a non-
judgemental attitude toward one’s thoughts
and bodily experiences, thereby reducing
critical self-evaluations and automatic
comparison processes. Previous research
suggests that mindfulness buffers the neg-
ative effects of idealised social media im-
ages (Hooper et al., 2024), potentially by
reducing thought suppression and foster-
ing higher body satisfaction
(Barrington & Jarry, 2019).

Importantly, mindfulness may strengthen
the effects of the digital detox by reducing
the internalisation of appearance-related
social media ideals and increasing individ-
uals’ ability to notice and disengage from
comparison-based thoughts when they
arise. Meta-analytic evidence by Bonfanti
et al. (2025) supports this mechanism by
demonstrating a robust association be-
tween social media comparison and body
image concerns. While the detox reduces
external sociocultural pressure, mindful-
ness addresses internal cognitive and

emotional responses to these pressures.
Together, these processes may create a
more favorable cognitive environment in
which reduced comparison exposure is
accompanied by increased self-
acceptance promoted by non-judgment,
ultimately leading to improvements in body
image-related outcomes such as lower
body shape concerns and drive for muscu-
larity.

A study from 2024 (Hooper et al., 2024)
showed that a 10 min. mindfulness exer-
cise in combination with limiting exposure
to appearance-focused social media con-
tent helped buffer harmful social media ef-
fects. As Miles et al. (2023) showed, mind-
fulness can address body image concerns
even in non-formal interventions and, con-
versely, a healthier body image can sup-
port the practice of mindfulness. Barrington
and Jarry (2019) showed that mindfulness
can be a protective factor which can be in-
tegrated into prevention intervention pro-
grams for body dissatisfaction. Mindful-
ness, therefore, moderates the link
between lower body comparison and high-
er body satisfaction. The relationship be-
tween reduced body comparison and in-
creased body satisfaction is stronger at
higher levels of mindfulness.
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The data connects to Festinger's social
comparison theory, which suggests that
people evaluate their abilities and attitudes
by comparing themselves to others in a
process that plays a significant role in self-
image and subjective well-being (Festing-
er, 1954). Instagram promotes upward so-
cial comparisons with idealised bodies.
A detox reduces exposure to these unreal-
istic comparison standards forcing users to
compare themselves to real bodies within
their environment, resulting in a more posi-
tive self-evaluation. The Tripartite Influ-
ence Model (Thompson et al., 1999) pro-
poses that the three main sources of
influence, parents, peers and media, con-
tribute to the development of body image
problems and eating disorders. Additional-
ly, the model suggests that the appear-
ance of comparison and internalisation of
media information mediates the relation-
ship between influences and problems.
While an Instagram Detox reduces media
influence, Mindfulness may reduce the in-
ternalisation of media information leading
to less body dissatisfaction and drive for
muscularity.

Our second hypothesis was only partially
supported. A significant difference be-
tween the experimental and control group
post- intervention could be observed for
BSQ but not for AE or DM.

A possible explanation is that drive for
muscularity and appearance evaluation
may be associated with relatively stable
personality traits, such as conscientious-
ness or perfectionism (Rice & Aldea, 2006;
Roberts & DelVecchio, 2000). Previous re-
search has shown that drive for musculari-
ty is linked to stable variables including
poor self-esteem and higher levels of de-
pression specifically among boys, sug-
gesting a degree of stability over time
(McCreary & Sasse, 2000). Research also
found that especially body dissatisfaction
was remarkably stable across the adult life
span until old age (Tiggemann, 2004). As
such, appearance evaluation may be less
sensitive to short-term interventions and
situational influences. A longer intervention
could permit the between-group differ-
ences of the control and experimental
group to become significant.

Furthermore, drive for muscularity (DM)
may be associated with socially accepted
and desirable beliefs that link muscularity
to health and fitness rather than only see-
ing it as an aesthetic ideal. Muscularity is
often perceived as a marker of physical
strength and genes that increase “offspring
viability or reproductive success” (Freder-
ick & Haselton, 2007). In line with this,
some participants may strive for musculari-
ty primarily for health-related reasons,
such as maintaining physical fitness, pre-
venting pain or injury, and preserving
physical functioning in the long run, rather
than for appearance-based motives alone.
In this case, it is possible that DM is mostly
targeted by mindfulness exercises, less
though by digital detox.

39



Dragan, Demuth, Gerneck, KozZar, Sepe — Instagram Detox

Moreover, reducing only Instagram use as
a form of digital detox may not be enough
to significantly change AE compared to the
control group, as participants remain ex-
posed to appearance ideals through multi-
ple other sources, including other visual
social media platforms. According to Social
Comparison Theory, individuals evaluate
themselves through comparison with oth-
ers independently of a single source of ex-
posure (Festinger, 1954). The social com-
parison does not decrease solely because
one medium of exposure is reduced. In-
stead, we can assume participants redi-
rected their social comparison to other
sources. The study did not have any influ-
ence on what sources participants used
instead. Meta-analytic evidence suggests
that platform modality plays a role in body
satisfaction among young adult women, as
video-based platforms tend to amplify the
negative effects of body-ideal content.
However, the difference between video-
and image-based formats was not found to
be significant for body-positive content
(Zhang et al., 2025). If similar social media
platforms, like TikTok were used instead of
Instagram, or participants continued to
compare themselves to idealised images
in films, commercials, or magazines, the
overall impact of the intervention on AE
may have been limited.

Another important consideration is that the
two scales already show small differences
between experimental and control group at
baseline. Especially for drive for musculari-
ty, where the experimental group initially
shows a stronger drive to be muscular
than the control group and a lower drive
after the one-week intervention, this might
have contributed to the found insignificant
between- group differences.

Our third hypothesis was fully supported,
as there was no significant change in the
control group in neither AE, BSQ nor DM.

The stable body image scores in the con-
trol group further support reported benefits
of a digital detox and mindfulness exercis-
es for one’s body image, because they
show that the observed improvements do
not occur without targeted intervention
(Smith et al., 2024).

The Tripartite Influence Model (Thompson
et al., 1999) emphasises that body image
changes typically arise from sociocultural
pressures like media exposure or internali-
sation processes. Given that the control
group did not alter their Instagram use nor
participate in mindfulness exercises, no
changes in these influential factors were
anticipated. Consequently, no changes in
body image perceptions were reported.

Stable body image in the control group
was especially important because it con-
firmed that the observed changes in the
experimental group were not likely due to
external factors, but more so to the chang-
es in participants” Instagram use and
mindfulness practice.
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Current findings indicate that reducing so-
cial media use may provide an effective
approach to prevent low self-esteem and
body image distress. Even a one-week
break from social media could provide
mental health benefits for young people.
Overall, prevention and intervention pro-
grammes targeting body image distress
should consider strategies to limit social
media use to reduce its negative impact on
self-esteem and body perception.

One notable limitation in the study is that
participants were categorised only as fe-
male or male. This binary classification ex-
cludes gender-diverse participants, poten-
tially reducing inclusivity of the sample and
limiting the generalisability of the findings.

As digital detox and mindfulness are wide-
ly known concepts, it is likely that study
participants had preconceived ideas about
their expected effects. These notions may
have influenced participants' responses,
leading them to overestimate improve-
ments in body image and potentially dis-
torting the actual results. Future studies
should address this issue by assessing
participants' familiarity with these interven-
tions or by introducing measures to control
for expectancy bias.

In the study conducted, the effects of digi-
tal detox and mindfulness exercises were
not examined separately. This complicates
determining which of the influences ex-
plains change in body image. For future
research, we recommend adding two more
groups, one solely influenced by mindful-
ness exercises and one by digital detox.

It is questionable whether the one-week
intervention provided sufficient time for
participants to fully adapt to reduced digital
exposure and for mindfulness-related ef-
fects to develop into more lasting changes
in body image-related thought processes.

Furthermore, even during the planned digi-
tal detox period, some participants may
have continued to use Instagram or com-
pensated for reduced use by engaging
with other visual media platforms not in-
cluded in the study. This may have limited
the intended impact of the intervention. For
future research, implementing more com-
prehensive monitoring of participants’ so-
cial media use or more systematically re-
stricting access to other platforms may be
advisable. One possible way to address
this limitation would be to request screen-
shots of participants’ weekly screen time
summaries, which could provide a more
accurate estimate of overall social media
use across platforms.

Another limitation is that Levene’s test
came out to be significant for BSQ at post-
test, implying that the assumption of ho-
mogeneity of variance may be violated. As
the Levene’s test is very sensitive to small
sample sizes, a bigger sample size may
resolve this issue.

Additionally, the data did not perfectly
meet the assumption of normality. Alt-
hough the mixed ANOVA is generally con-
sidered a robust method and can tolerate
moderate violations of this assumption, the
deviation from normality may still have in-
fluenced the precision of the results.
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Furthermore, this study focuses on short-
term effects only, leaving the long-term ef-
fects of engaging in Instagram detox and
meditation exercises unexplored. Follow-
up tests may permit a more comprehen-
sive insight into the persistence and evolu-
tion of the effects of mindfulness exercises
and digital detox on body image over time.

Conclusion

The current study investigated the effects
of a one-week Instagram digital detox
combined with mindfulness exercises on
body image. The findings revealed higher
scores in Appearance Evaluation (AE) and
lower scores in Drive for Muscularity (DM)
and the Body Shape Questionnaire (BSQ)
among participants in the experimental
condition at posttest. The between-group
differences were only significant for BSQ
but not for AE or DM. No significant
change could be observed in AE, BSQ or
DM in the control group at posttest.

These findings provide evidence of a
causal relationship between Instagram use
combined with mindfulness exercises and
Body Image. They highlight the potential
short-term benefits of reducing or eliminat-
ing social media use and engaging in
mindfulness practices for aspects of body
image.
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Appendix A

1. Scales used

A) Drive for Muscularity Scale (McCreary,
D. R., & Sasse, D. K.; 2000)

The Drive for Muscularity Scale
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B) BSQ8 (Body Shape Questionnaire) (Evans,
C. and Dolan, B.;1993)
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C) MBSRQ - Appearance Evaluation (Cash, T.
F.: 1990)
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01. APPEARANCE EVALUATION (7 ITEMS)

Instructions: Using the scale below, please HIGHLIGHT or tick mark the number that best maiches your
agreement with the following statements

Definitely | Mostly | Neither | Mostly | Definitely
Disagree | Disagree | Agree Agree Agree
Nor
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I Tam sexually clive. 1 3 4 H
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are
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4. L like the way | look without my 1 2 3 4 5
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The present study investigates how multilingual and bilingual adults perform on analogi-cal
transfer tasks compared to monolinguals, with a focus on situations requiring inhibi-tion of
irrelevant information and cognitive flexibility. We hypothesized that multilingual and bilingual
participants would show advantages in conditions with high inhibitory de-mand and cognitive
flexibility. Forty-four adults (30 females, 13, males, 1 nonbinary) completed three tasks; the
A:B::C:D Analogical Task, assessing relational reasoning and analogical transfer, the Flan-
ker Task, measuring inhibitory control; and the Flanker-Switching Task, assessing cognitive
flexibility under shifting attention demands. No sig-nificant group differences were found in
the A:B::C:D Analogical Task, Flanker Task or the Flanker-Switching Task. Correlation ana-
lyses showed a positive association be-tween performance on the A:B::C:D Analogical Task
and the Flanker Task, but none between the A:B::C:D Analogical Task and Flanker-
Switching Task. Overall, the findings do not support a general bilingual or multilingual cogni-
tive advantage. Instead, they sug-gest that performance is shaped more by the specific cog-
nitive demands of each task than by language background alone.

Keywords: analogical transfer, inhibitory control, cognitive flexibility, multilingualism, bi-
lingualism, monolingualism.

color, size, or shape of the elements, when

Analogical transfer despite ir-
relevant information in adults

Flexible problem solving often requires
people to extract the underlying relation
between two concepts and apply it to a new
context. This ability is known as analogical
transfer and is a central cognitive function
used in learning, reasoning, and adaptation.
Executive functions, particularly inhibitory con-
trol, and cognitive flexibility, play a crucial role
in the process of analogical transfer.

Inhibitory control is the ability to supp-
ress irrelevant or conflicting information,
whereas cognitive flexibility enables individuals
to efficiently shift between rules, tasks, or per-
spectives. Together, these processes allow in-
dividuals to focus on relational similarities whi-
le ignoring distracting features. This means
that individuals with strong inhibitory control
can disregard non-relational details, such as

identifying the patterns between them. Such
patterns are, for instance, spatial relations
which can be identified when one object is
contained within another; functional relations,
are evident when one event directly causes
another; and role-based analogies emerge
when one object follows or pursues another,
thereby highlighting the relationship between
objects.

Some research suggests that ma-
naging multiple languages can enhance exe-
cutive functions, such as inhibitory control and
cognitive flexibility due to constant language
selection and the need to suppress non-target
languages (Xie et al., 2022). Furthermore, the-
re is evidence suggesting that bilingual child-
ren may outperform monolinguals in analogy
transfer when relational reasoning competes
with distracting perceptual information (Shin,
2015). This suggests that similar cognitive ad-
vantages might also be observed in adults.
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While some studies indicate such benefits, the
overall findings about this research topic are
mixed and inconsistent. To highlight this, a cri-
tical review of the literature on the bilingual ad-
vantage provided by Paap, Johnson, and Sawi
(2015) argues that there is little consistent evi-
dence to indicate bilingual advantage on cog-
nitive functions in adults. Recent research also
emphasizes that the observed effects tend to
be subtle, task-dependent, influenced by age,
context, and individual language experience
such as individual proficiency and frequency of
language use (Brunetti et al., 2019; Grundy et
al,, 2017; Zhou & Krott, 2020). Similarly, an
empirical study by von Bastian, Souza, and
Gade (2016) examined cognitive domains,
wherein bilingualism was considered a conti-
nuous variable showed little evidence for cog-
nitive advantages associated with bilingualism.
Some of these studies using among others,
the Flanker task, indicate that bilingual indivi-
duals tend to only outperform monolinguals
under specific conditions. This emerges mainly
in tasks where there are distracting stimuli that
must be ignored and when the tasks require
relational reasoning. (Brunetti et al., 2019;
Grundy et al., 2017; Paap & Sawi, 2015; Zhou
& Krott, 2020)

Therefore, we decided to investigate
this relationship, examining whether multilin-
gual and bilingual adults outperform monolin-
guals in analogical transfer tasks, especially
when tasks require ignoring irrelevant cues
and applying relations to different but similar
situations.

We hypothesize that multilingual and
bilingual adults will outperform monolinguals
on analogical transfer tasks, particularly when
inhibitory demands are high and in cognitive
flexibility. This means that we expect that indi-
viduals who score high on inhibition and cogni-
tive flexibility will also score high on analogical
transfer.

Method

Participants

The study Flexible Problem Solving in
Adults was conducted in the Cognition labora-
tory of the Maison des Sciences Humaines at
the University of Luxemburg, Belval, as part of
the course Practical Training in Empirical Re-
search (BAP-B3-2B).

Forty-four healthy adult volunteers par-
ticipated. Recruitment occurred via Moodle
announcements (October 2" - November 7,
2025) and word of mouth within the university
community. Testing sessions were held
between October 6" and November 7. Parti-
cipation was voluntary, and individuals could
withdraw from the study at any time without
providing a reason. Each participant received
a 10€ voucher as compensation at the end of
the session.

Inclusion criteria required participants
to be at least 18 years old and sufficiently pro-
ficient in one of the study languages (English,
French, or German). Demographic information
(age, gender, and lingual status) was collec-
ted.

Participants ranged in age from 18 to
45 years (M = 23.57, SD = 4.07). Most partici-
pants identified as female (n = 30, 68,18%),
with 13 identifying as male (29,55%) and one
as non-binary (2.27%). Linguistic backgrounds
were diverse: 23 participants (52.27%) were
multilingual, 11 (25%) monolingual, and 10
(22.73%) bilingual.

This study complies with the University
of Luxembourg's ethics policy and was appro-
ved by the Ethics Review Panel (ERP 25-002
FlexPS Lab Adults).

Material

All tasks were administered on a desk-
top computer with a standard keyboard and
mouse. Stimuli and data collection were im-
plemented using PsychoPy.

Analogical reasoning, executive func-
tions, and demographic characteristics were
assessed through computerized cognitive
tasks and a standardized questionnaire. Each
participant completed a single laboratory ses-
sion lasting approximately 60 minutes.

Analogical reasoning was measured
using an A:B::C:D Analogical Task. Partici-
pants selected the D-item from four options
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such that the relationship between C and D
matched that between A and B. All items were
presented simultaneously and continuously
available until the participant chose the ans-
wer. Two phases were included:

Uncolored Analogical Task: Two prac-
tice trials followed by timed test trials (15 s per
item). Items included both strongly and weakly
associated relational pairs.

Color-Based Analogical Task: Partici-
pants judged same/different color relations
with colored stimuli. Three practice trials provi-
ded corrective feedback; test trials (15 s limit)
were completed without feedback.

Inhibitory control was measured using
a Flanker Task adapted for shape and line-
orientation discrimination. Participants respon-
ded to the central stimulus while ignoring
surrounding distractions. Two example trials
(one shape-based, one line-based) preceded
the task. A short practice block with 5 practice
trials without time limits was completed, with a
conditional rule requiring 75% correct answers
to proceed to the main task.

Responses were made via keyboard:
“A” for triangle/left-leaning lines and “L” for
circle/right-leaning lines. The main task con-
sisted of two blocks (50 frials in total, 2 s
response window). Each block included both
shapes and line-orientation trials. Short breaks
were allowed between blocks.

Set-shifting ability was assessed using
Flanker-Switching Task in which participants
alternated between paying attention to either
the inside or outside part of a composite stimu-
lus. Stimuli included spatial directions (up,
down, left, right) and shapes (filled vs. empty).
Cues indicated focus: red background = outsi-
de, blue background = inside, white back-
ground = word cue (“inside” or “outside”).
Responses were made by pressing “A” to sel-
ect the left option and “L” for the right one. The
task comprised three blocks, each preceded
by 5 practice trials with feedback, during which
participants had to achieve a performance
threshold of 75% to proceed to the main task.
The main task consisted of 50 mixed switching
trials in total, without receiving feedback.

Data analyses were conducted using
RStudio (Version 2025.09.2+418).

Procedure

All testing took place in the Cognition
Lab of the Maison du Savoir at the University
of Luxembourg. Each participant completed a
single 60-minute session.

Upon arrival, participants received an
information sheet describing the study and
signed an informed consent form, indicating
their preferred language (French, German, or
English). They then completed the demogra-
phic questionnaire and voucher confirmation
form documenting the €10 compensation. Af-
terwards, participants were seated at a desk-
top computer and reminded of their right to
withdraw at any time. Ethical and administrati-
ve materials included the participant informati-
on sheet, informed consent form, and voucher
confirmation form.

The experimental session consisted of
three computerized tasks administered in a
pseudorandomized order, with the analogical
transfer task being first:

ANALOGICAL TRANSFER TASK

Participants first completed two prac-
tice trials of the uncolored A:B::C:D Analogical
Task to familiarize themselves with the format.
They then proceeded to timed test trials (15-s
limit per item), which included both strong and
weakly associated relational pairs. Next, parti-
cipants completed the color-based analogy
block. This began with three practice trials of
same/different color judgments, which provi-
ded corrective feedback. After practice, parti-
cipants solved test trials under a 15-s limit wit-
hout feedback.

FLANKER TASK (INHIBITORY CON-
TROL)

Before the main task, participants vie-
wed two example trials (one shape-based, one
line-orientation based). They then completed a
practice block of 5 trials without time limits,
which they responded with the keyboard. The
main task consisted of two blocks of 50 trials in
total, with a maximum response limit of 5 s.
Each block included both shapes and line-
orientation ftrials. Short breaks were allowed
between blocks. Short breaks were offered
between blocks to minimize fatigue.

FLANKER-SWITCHING TASK (SET-
SHIFTING)
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Participants alternated between at-
tending to either the inside or outside part of a
composite stimulus, depending on cues. Each
of the three blocks began with a five-trial prac-
tice phase that provided feedback, followed by
50 mixed switching trials without feedback. In
the main task, each trial began with a cue
presented for 2 seconds, followed by a target
stimulus. Trials were always presented by a
0.2 second inter-trial interval. There were no
time limits defined for this task.

After completing all the tasks, partici-
pants were provided with their €10 voucher. All
data were pseudonymized, with consent
forms, demographic responses, and task per-
formance linked only via randomly generated
participant codes. Only authorized research
team members had access to the dataset. No
follow-up with participants was required.

Statistical analysis

All analyses were conducted in R Stu-
dio (version 2025.09.2+418), using base R
functions alongside the dplyr and tidyr packa-
ges for data manipulation. The raw dataset,
which contained trial-level responses across
all cognitive tasks as well as demographic va-
riables, was first cleaned by converting mis-
sing values to NA and removing empty strings.
A single incorrectly coded gender entry was
manually corrected to ensure data integrity,
and no additional imputations procedures were
applied.

Participant-level overall scores were
then calculated separately for each task. For
each participant, the number of correct and in-
correct responses was tallied, and accuracy
was defined as the proportion of correct
responses relative to the total number of com-
pleted trials. These participant-level variables
were generated using grouped summarization
functions from dplyr, resulting in three overall
scores corresponding to the A:B::C:D Analogi-
cal Task, the Flanker Task, and the Flanker-
Switching Task. For analyses requiring a wide
data format, the dataset was reshaped using
the pivot_wider function from the tidyr package

(Wickham et al.,2025). Participant language
information (monolingual, bilingual, multilingu-
al) was extracted from the raw data and
merged into the wide dataset by participant ID;
participants with missing language information
were excluded from group-level analyses.

Pairwise deletion (na.rm = TRUE) was
used to handle missing data, ensuring that the
maximum number of available observations
contribute to each analysis without artificially
altering the scores. Missing data corresponded
to missing answers in trials, which were
excluded from the analyses. Excluding them
did not affect the results, as only fully comple-
ted trials were used to calculate each partici-
pant’s score.

To address the first research question
regarding group differences in analogical
transfer performance, a contingency table was
constructed from counts of correct versus in-
correct responses for each language group. A
Pearson chi-square test of independence was
then conducted to examine the association
between language group and A:B::C:D Analo-
gical Task scores. All expected cell frequenci-
es met the minimum threshold for the chi-
square approximation, although R issued a
warning for small sample sizes in some cells.
A:B::C:D Analogical Task scores were treated
as a categorical outcome variable for this ana-
lysis, consistent with the structure of the cumu-
lative dataset.

The second and third research questi-
ons examined whether analogical transfer
scores were associated with inhibitory control
(Flanker Task) and cognitive flexibility (Flan-
ker-Switching Task). Because Shapiro—Wilk
tests indicated that accuracy distributions for
all tasks significantly deviated from normality,
Spearman rank correlations were used for all
correlational analyses. Correlations were com-
puted both across the entire sample and sepa-
rately within monolingual, bilingual, and multi-
lingual subgroups to assess whether task
relationships differed by language background.

Because each research question invol-
ved four planned correlation tests (one overall,
three subgroup tests), Bonferroni corrections
were applied separately for each research
question, resulting in an adjusted alpha level of
a=0.0125.
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The analyses were fully reproducible,
because each processing step was scripted
using R, with one single manual demographic
correction. The code is available in Appendix
A.

Results

Accuracy scores for the A:B::C:D Ana-
logical Task, Flanker Task, and Flanker-
Switching Task served as outcome measures,
and were calculated as each participant’s
overall scores.

Language group (monolingual, bilin-
gual, multilingual) served as the independent
variable for the group comparisons, the scores
are treated as continuous measures in the cor-
relation analyses. Despite being recorded, age
and gender, were not included as covariates in
the statistical models due to the complexity of
the analyses and the focus on primary variab-
les of interest such as language background
and task performance measures.

For the first research question, which
examined group differences in overall scores,
a contingency table was constructed to assess
correct and incorrect responses across the
three language groups. Monolingual partici-
pants produced three correct and eight incor-
rect responses, bilingual participants produced
two correct and seven incorrect responses,
and multilingual participants produced eight
correct and sixteen incorrect responses. A chi-
squared test revealed no significant associati-
on between the groups, x* (2) = 0.42, p = .81.
This indicates that analogical transfer scores
did not differ significantly across language
backgrounds.

For the second research question,
which investigated the relationship between
analogical transfer and inhibitory control, the
Shapiro-Wilk tests indicated that the data were
not normally distributed. Therefore, Spe-
arman’s rank correlation was used. Across the
entire sample, there was a significant positive
correlation between performance on the ana-
logical transfer task and the inhibitory control
task, with p = .31 and p = .003, which remai-

ned significant after Bonferroni correction (ad-
justed p value = .012).

When examined by language group,
monolingual participants showed a strong and
significant correlation, p = .79, p = .004, ad-
justed p value = .016. Bilingual participants
showed a moderate but non-significant corre-
lation, p = .41, p = .27, p_adj = 1.00 and multi-
lingual participants showed no correlation at
all, p=-.01, p=.97, p_adj = 1.00. (see Figure

1)

For the third research question, which
examined the relationship between analogical
transfer and cognitive flexibility, the overall cor-
relation was not significant, p = .05, p = .63.
Bonferroni correction was again applied across
the four correlations tested. When analyzed by
language group, monolingual participants
showed a non-significant correlation of p = .35,
p = .30, p_adj = 1.00, bilingual participants
showed a non-significant correlation of p = .15,
p = .70, p_adj = 1.00 and multilingual partici-
pants showed a non-significant correlation of p
= —-17, p = 44, p_adj = 1.00 These results
suggest that analogical transfer was not
associated with cognitive flexibility in this
sample. (see Figure 2)

Discussion

This study examined whether language
background (monolingual, bilingual, multilingu-
al) is associated with performance in a cogniti-
ve task and whether overall scores across the
three selected tasks show a positive relation.
The analyses showed that analogical transfer
scores did not differ between language groups.
The chi-squared test revealed no significant
differences, indicating that monolingual, bilin-
gual, and multilingual participants performed
similarly on this task. This finding is consistent
with research, questioning the existence of a
general bilingual cognitive advantage. Previ-
ous studies have reported mixed results, with
some suggesting advantages for bilinguals in
certain executive processes (Bialystok, Craik,
& Luk, 2012), while others have found no reli-
able differences between bilinguals and mono-
linguals. Paap and Greenberg (2013) empha-
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size that many reported bilingual advantages
fail to replicate and that the evidence base
contains numerous null findings.

The second research question investi-
gated the relationship between analogical
transfer and inhibitory control. When examined
by language group, monolingual participants
showed a strong and significant correlation, bi-
lingual participants showed a moderate but
non-significant correlation, and multilingual
participants showed no correlation. This pat-
tern indicates that the relationship between
analogical transfer and inhibitory control may
be more pronounced in monolinguals, but less
consistent in bilinguals and multilinguals.

The third research question examined
the relationship between analogical transfer
and cognitive flexibility. No significant correla-
tions were found, either overall or within lan-
guage groups. This suggests that the cognitive
flexibility task is based on different cognitive
abilities than the analogical transfer one, sup-
porting the idea that executive-function tasks
measure partly independent skills rather than
reflecting a single transferable ability.

Several alternative explanations may
account for the observed results. Differences
in the cognitive demands of the tasks may in-
fluence the extent to which they correlate with
one another. Individual differences such as
socioeconomic background, educational expe-
riences, or language use patterns may also
contribute to variability in performance within
language groups. Additionally, variation in mo-
tivation, attention, or fatigue across tasks could
influence overall scores and obscure un-
derlying relationships, which is however unli-
kely due to the order of the Flanker tasks
being pseudorandomized.

Several limitations must be considered
when interpreting these findings. The sample
size was modest, particularly within language
subgroups, which reduces statistical power
and may explain why some subgroup correla-
tions did not reach high significance. Due to
the uneven distribution of participants per lan-
guage group, the stability of the subgroup ana-
lyses was limited further. The study also
lacked detailed measures of language experi-
ence, such as age of acquisition, proficiency,
and frequency of language switching, which

limits the ability to draw nuanced conclusions
about bilingual and multilingual experiences. In
addition, by solely capturing the overall scores
we run the risk of overseeing subtle perfor-
mance differences that response times would
reveal. Finally, using pairwise deletion for the
missing data might have caused slight diffe-
rences in sample sizes across our analysis, ul-
timately resulting in minor inconsistencies in
comparisons.

Despite these limitations, the study has
several strengths. The use of three distinct
cognitive tasks allowed us to examine cross-
task relationships rather than reliance on a
single measure. By fully scripting the statistical
analysis procedure, we were able to ensure
transparency and reproducibility. Importantly,
the inclusion of multilingual participants broa-
dens the evidence base, as multilingual samp-
les remain relatively underrepresented in lite-
rature.

These findings contribute to the dis-
cussion about whether bilingualism or multilin-
gualism affects executive functioning. The lack
of group differences suggests that just kno-
wing multiple languages does not automatical-
ly improve performance, but task-specific cog-
nitive demands may significantly contribute to
said performance.

Future research should employ larger
and more balanced samples to increase statis-
tical power and stability of subgroup analyses.
Measuring language use in detail, including
proficiency, frequency of language switching,
and contexts of language use, would allow for
more precise examination of how language
experience influences cognition. By measuring
response times, the subtle performance diffe-
rence could be detected. Researchers might
also include neurocognitive instruments such
as EEG or eye-trackers to further capture un-
derlying performance during tasks. EEG could
reveal the timing of detection and suppression
of distracting elements, and eye-tracking could
measure eye movement and how attention
shifts between elements, while also revealing
which strategies participants use to solve an
analogical problem. Longitudinal studies could
further explain how language experience in-
fluences cognitive development over time.
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Figure 1: A:B::C:D- & Flanker overall Score

This Scatterplot figure illustrates the relationship
between the overall scores of the analogical trans-
fer task (ABCD) and the inhibitory control task
(Flanker). Each point represents the aggregated
score of one language group. The solid lines indi-
cate the best-fit regression line for each language

group.
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Figure 2: A:B::C:D- & Flanker-Switching-Task
Overall Score

This Scatterplot figure illustrates the relationship
between the overall scores of the analogical trans-

fer task (ABCD) and the cognitive flexibility task
(Flanker-Switching). Each point represents the ag-
gregated score of one language group. The solid
lines indicate the best-fit regression line for each

language
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group.

Appendix A: Questionnaire and consent form used
for Participant data collection

-

Appendices 3-5 FINAL POST DPO (1).pdf

Appendix B: Declaration of Al use

Parts of the text in this report were reformula-
ted and rewritten with the assistance of Al
tools (e.g. ChatGPT (GPT-5.2), Microsoft Co-
pilot (GPT-5.1)). All content has been revie-
wed, adapted, and verified by the authors to
ensure accuracy and clarity.
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L’indécision vocationnelle, définie comme l'incapacité de choix scolaire ou professionnel, constitue
un phénoméne complexe influencé par des facteurs personnels et contextuels. Cette étude s’appuie
sur le modéle du Career Decision-Making Difficulties Questionnaire (CDDQ) et sur la conception
fonctionnelle de la maturité vocationnelle, envisagée comme une compétence regroupant identité,
adaptabilité et résilience. La question de recherche portait sur la relation entre maturité vocationnelle
et indécision vocationnelle chez des étudiants en psychologie, en comparant ceux inscrits en pre-
miére année de Bachelor et en Master a I'Université du Luxembourg. Cing hypothéses ont été formu-
Iées, notamment 'absence de différence entre les groupes et 'association négative entre maturité et
indécision. L’échantillon comprenait 35 étudiants, ayant complété deux questionnaires standardisés
en ligne. Les analyses montrent qu’il n’existe pas de différence significative de maturité vocationnelle
entre Bachelor et Master. Contrairement aux attentes, lidentité est positivement corrélée a
l'indécision, suggérant une phase d’exploration active. L’age est négativement associé a I'indécision,
mais non a la maturité vocationnelle. Une reprise d’études est liée a une identité plus affirmée sans
réduction de l'indécision. Enfin, la régression indique que la maturité vocationnelle prédit significati-
vement une baisse de l'indécision. Ces résultats soulignent la complexité des liens entre exploration
identitaire et prise de décision, et invitent & développer des interventions favorisant la résilience et
'adaptabilité pour accompagner les étudiants dans un contexte professionnel incertain.

formations souvent incertaines et des tensions

1. Introduction

De nos jours, la problématique suivante de-
vient de plus en plus récurrente : un grand
nombre d’éléves en fin d’études supérieures
demeurent indécis dans le choix de leur car-
riere professionnelle, un phénomeéne large-
ment documenté dans la littérature récente
(Mata-Correas et al., 2025).

Ce phénomene intitulé I'indécision vocation-
nelle a été défini comme une absence de
choix scolaire ou professionnel (Dosnon,
1996). L’indécision vocationnelle ne se réduit
pas a un simple retard de choix, mais est un
phénoméne multidimensionnel et complexe.
Gati (1996) rappelle que la décision de car-
riere est 'une des taches les plus exigeantes
auxquelles un individu doit faire face, car elle
implique un grand nombre d’options, des in-

entre aspirations personnelles et contraintes
externes. Dans cette perspective, Dosnon
(1996) propose de distinguer différentes
formes d’indécision ainsi que leurs sources.
Ces sources ont été systématisées dans le
Career Decision-Making Difficulties Question-
naire (CDDQ) (Gati et al., 1996; Rossier et al.,
2022), qui distingue trois catégories de difficul-
tés : le manque de préparation, le manque
d’'information et les informations inconsis-
tantes. L'indécision vocationnelle peut ainsi
étre comprise comme le reflet d’'un déficit de
ressources personnelles ou contextuelles, et
non seulement comme un manque de « matu-
rit¢ » lié a I'adge (Forner & Dosnon, 1991;
Huteau, 2007). Elle est par ailleurs associée a
des variables psychologiques négatives telles
que la faible estime de soi, l'anxiété et le
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manque d’efficacité percue (Forner & Dosnon,
1991).

Auparavant, la maturité vocationnelle était sur-
tout comprise de maniére normative, c’est-a-
dire liée a I'age. On supposait qu’elle augmen-
tait automatiquement avec le développement
biologique. Cette conception a été critiquée,
car elle ne tenait pas compte des différences
individuelles (Forner & Dosnon, 1991). Au-
jourd’hui, on la définit plutét de fagon fonction-
nelle, comme la capacité a accomplir des
taches et a s’adapter aux exigences de la for-
mation et du travail. Dans cette approche fonc-
tionnelle, Ratschinski (2014) propose de rem-
placer la notion classique de maturité
vocationnelle par celle de « Berufswahlkompe-
tenz », une compétence fondée sur trois mé-
ta-compétences lidentité professionnelle,
'adaptabilité et la résilience. Cette conception
met l'accent sur des ressources eévolutives
permettant aux individus de s’orienter et de
faire face aux exigences d'un environnement
professionnel incertain, plutét que sur un déve-
loppement lié a I'age.

Des études appuient cette définition. Par
exemple, Crites (1969, cité dans Dosnon,
1996) a montré qu’environ un quart des ado-
lescents restaient indécis face a leur choix pro-
fessionnel. Il a trouvé ce résultat en comparant
différents groupes de jeunes et en observant
la fréquence de l'indécision. Cela montre que
la maturité vocationnelle ne dépend pas seu-
lement de I'dge, mais aussi des ressources
personnelles et des capacités d’adaptation
(Forner & Dosnon, 1991)

Le choix de carriere professionnelle est éga-
lement de plus en plus marqué par le rythme
effréné de la vie moderne. Le marché du tra-
vail est en constante évolution, les grands sec-
teurs économiques se transforment rapide-
ment et les nouvelles technologies, telles que
lintelligence artificielle, modifient profondé-
ment les profils professionnels. Dans cet envi-
ronnement dynamique, souvent décrit comme
un contexte VUCA (Volatility, Uncertainty,

Complexity, Ambiguity), c’est-a-dire caractéri-
sé par la volatilité, l'incertitude, la complexité
et 'ambiguité, il devient de plus en plus difficile
pour les jeunes de prendre des décisions a
long terme (Guo, 2025).

2. Question de recherche

Cette problématique nous a paru particuliére-
ment pertinente dans le contexte des études
en psychologie. La maturité vocationnelle et
l'indécision vocationnelle sont des sujets parti-
culierement intéressants, car ils permettent de
saisir comment les étudiants geérent
lincertitude et construisent leur futur profes-
sionnel. Cela nous a conduits a formuler la
qguestion de recherche suivante : « En quoi la
relation entre maturité vocationnelle et indéci-
sion vocationnelle differe-t-elle entre les étu-
diants de Master en psychologie et les étu-
diants en premiére année de Bachelor a
'Université du Luxembourg ? »

3. Hypotheses

Afin de répondre a cette question de re-
cherche, nous souhaitons examiner les cinq
hypothéses suivantes.

H1= Les étudiants de Master en psychologie
et les étudiants en premiére année de Bache-
lor n'ont pas de différence significative quant a
la maturité.
H2 = Les étudiants disposant d’'une identité
plus affirmée sont également ceux qui rappor-
tent une indécision vocationnelle moindre

H3 = Plus les étudiants montrent une identité
développée, une bonne adaptabilité et une
forte résilience, moins ils rencontrent de diffi-
cultés dans leur prise de décision de carriére.
H4= Les étudiants les plus agés présentent un
niveau de maturité vocationnelle plus élevé et
une meilleure capacité de prise de décision.
H5= Les étudiants ayant repris leurs études
sont plus matures sur le plan vocationnel et
présentent un niveau d’indécision vocation-
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nelle plus faible que les étudiants n’ayant ja-
mais interrompu leur parcours académique.

4. Méthodes

4.1. Participants et recrutement

L’échantillon final se compose de 35 étudiants
en psychologie (N = 35). L’age moyen des
participants est de M = 22.90 ans (ET = 6.60),
avec un age minimum de 18 ans et un age
maximum de 52 ans. Concernant le genre,
80.0 % des participants s’identifient comme
femmes (n = 28), 14.3 % comme hommes (n =
5) et 5.7 % comme autres (n = 2). Les études
de psychologie sont plutdt dominées par une
population féminine, ce qui explique le désé-
quilibre de genre. Les participants sont inscrits
en Bachelor (n =19 ; 54.3 %) ou en Master (n
=16 ; 45.7%). De plus, 22.9 % (n = 8) des par-
ticipants ont déclaré que leurs études en psy-
chologie constituaient une reprise d’études,
tandis que 77.1 % (n = 27) n'ont pas interrom-
pu leur parcours académique.

Tableau 1 :
Caractéristiques sociodémographiques de
I'échantillon (N = 35)

Non 27 771 - - -

n % M ET Min-
Max

Age - - 2290 6.60 18-52
(années)

Genre

Femmes 28 80.0 - - -
Hommes 5 14.3 - - -
Autre 2 5.7 - - -

Cursus
Bachelor 19 54.3 - - -
Master 16 45.7 - - -

Reprise
d’études
Oui 8 229 - - -

Note. ET = écart-type.

L’échantillon se composait de deux groupes.
Le premier groupe était composé d’étudiants
de Bachelor du premier semestre, représen-
tant le début du parcours universitaire. Le se-
cond groupe d’étudiants est inscrit en Master,
en premiére ou deuxiéme année, correspon-
dant a une phase plus avancée du parcours
académique. Cette distinction a été établie afin
de permettre une analyse comparative de la
maturité vocationnelle et de l'indécision voca-
tionnelle a différentes étapes du cursus uni-
versitaire.

Les participants ont été recrutés lors de cours
de psychologie a I'Université du Luxembourg,
sur le campus de Belval. Le recrutement des
étudiants de Bachelor (premiére année) et de
Master (premiére année) a eu lieu pendant
des cours de M. Houssemand, superviseur de
l'étude présente, ayant transmis le lien du
questionnaire aux étudiants concernés.

Les étudiants de deuxiéme année de master
ont été contactés par courrier électronique,
lorsqu’ils ne suivaient pas de cours sur le
campus au moment du recrutement.
Pour pouvoir participer, les étudiants devaient
étre inscrits en psychologie, soit en Bachelor
(premiére année), soit en Master et avoir une
maitrise suffisamment élevée de la langue
francaise. La participation était volontaire et
non rémunérée.

4.2 Instruments de mesure

Afin d’examiner la relation entre la maturité
vocationnelle et I'indécision vocationnelle chez
les étudiants en psychologie, une enquéte en
ligne a été menée a 'aide de deux question-
naires standardisés.

4.2.1. Berufswahlkompetenz (Ratschinski,
2018)
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Le questionnaire Berufswahlkompetenz
(Ratschinski, 2018) permet d’évaluer la maturi-
té vocationnelle. C’est la capacité d’'une per-
sonne a mobiliser ses ressources personnelles
et son environnement pour faire des choix de
carriére éclairés et adaptés. A [lorigine,
linstrument a été en allemand, dans notre
étude, une version frangaise adaptée a été uti-
lisée.

- Identité (19 items):

Cette dimension refléte la clarté de la repré-
sentation de soi, la confiance dans ses choix
professionnels et la cohérence du projet de
vie.

- Adaptabilité (20 items): Elle mesure la capa-
cité a s’ajuster aux changements, a gérer
lincertitude et a envisager différentes alterna-
tives professionnelles.
-Résilience (15 items): Celle-ci évalue la capa-
cité a faire face aux difficultés, a garder la mo-
tivation et a persévérer malgré les obstacles
rencontrés lors du choix de carriére.

Les items sont formulés sous forme
d’'affirmations sur une échelle de Likert en
quatre points, allant de 1 (pas du tout
daccord)a4 (tout a fait daccord).
La dimension lIdentité comprend la sécurité
décisionnelle, le réalisme du choix profession-
nel, lactivité  personnelle  ainsi  que
'engagement vis-a-vis du projet professionnel.
L’Adaptabilité est composée de la préoccupa-
tion pour l'avenir, du contréle et de la planifica-
tion du parcours, de I'exploration des possibili-
tés professionnelles et de la confiance dans sa
capacité a réussir ses choix de carriere. Enfin,
la Résilience regroupe la résilience générale,
'estime de soi, I'auto-efficacité liée au choix
professionnel et Il'auto-efficacité profession-
nelle.

Voici trois exemples dlitems du Be-
rufswahlkompetenz :

« Je n’ai aucune idée du métier qui pourrait
vraiment me convenir. » ;

« Choisir un métier par passion n’a pas de
sens s’il n'offre pas de débouchés. » ;

« Mes parents savent mieux que moi quel mé-
tier je devrais choisir. »

4.2.2. Career Decision-
Making Difficulties Questionnaire (CDDQ
s Gati et al., 1996 ; Rossier et al., 2021)

Le Career Decision-Making Difficulties Ques-
tionnaire (CDDQ), développé par Gati et al.
(1996) et largement utilisé dans la recherche
sur l'orientation professionnelle. Permettant
d’évaluer les obstacles rencontrés lors du
choix d’une carriére. Il se compose de 34 af-
firmations, évaluées sur une échelle de Likert
a neuf points, allant de 1 (« Ne me décrit pas
du tout ») a 9 (« Me décrit trés bien »).

Les items sont regroupés en trois dimensions
principales. La premiére, le manque de prépa-
ration, englobe notamment une faible motiva-
tion, des croyances irrationnelles ainsi qu’une
indécision persistante. La deuxiéme, le
manque d’information, concerne linsuffisance
de connaissances sur soi, sur les options pro-
fessionnelles disponibles ou sur le processus
de prise de décision. Enfin, la troisieme di-
mension, les informations inconsistantes, im-
plique la présence de conflits internes ou ex-
ternes et d’informations contradictoires.

Pour chaque sous-échelle, on calcule un score
moyen ; un score total représente le degré
d’'indécision vocationnelle. Des valeurs plus
élevées indiquent des difficultés plus impor-
tantes dans le processus décisionnel.

La version francaise du CDDQ a été validée

par plusieurs études.
Récemment, lors d’'une étude de Rossier et
al., une excellente consistance interne

pour le score total du questionnaire (a = .93),
ainsi qu’une consistance interne comprise
entre .57 et .93 pour les trois sous-dimensions,
a été rapportée.

4.3. Procédures

L’étude a été menée a l'aide d’un question-
naire en ligne, administré via la plateforme
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LimeSurvey. Aprés avoir accédé au question-
naire par le lien transmis par M. Houssemand,
les participants ont été informés des objectifs
de I'étude, du traitement confidentiel des don-
nées et du respect de 'anonymat. Le consen-
tement était requis pour pouvoir poursuivre le
questionnaire. La participation était volontaire
et les participants pouvaient se retirer de
'étude a tout moment, sans justification et
sans conséquence. Les questionnaires incom-
plets ont été exclus des analyses.

Tout d’abord, des données sociodémogra-
phiques ont été recueillies, notamment I'age,
le genre, la nationalité et le niveau d’études.
Puis, les participants ont complété le Career
Decision-Making Difficulties Questionnaire
(CDDQ) afin d’évaluer lindécision vocation-
nelle, suivi du questionnaire Berufswahlkom-
petenz, utilisé pour mesurer la maturité voca-
tionnelle.

La durée totale était estimée a environ 20 mi-
nutes. Initialement, le questionnaire devait étre
accessible pendant une semaine, mais la peé-
riode de collecte des données a été prolongée
a prés de trois semaines afin d’atteindre un
plus grand nombre de participants.

Les analyses statistiques ont été réalisées a
I'aide du logiciel Jamovi.

5. Résultats

5.1 Analyses descriptives

L’échantillon final se compose de 35 étudiants
en psychologie (N = 35). L’age moyen des
participants est de M = 22.90 ans (ET = 6.60),
avec un age minimum de 18 ans et un age
maximum de 52 ans. Concernant le genre,
80.0 % des participants s’identifient comme
femmes (n = 28), 14.3 % comme hommes (n =
5) et 5.7 % comme autres (n = 2). Les partici-
pants sont inscrits en Bachelor (n = 19; 54.3
%) ou en Master (n = 16 ; 45.7%). De plus,
22.9 % (n = 8) des participants ont déclaré que
leurs études en psychologie constituaient une

reprise d’études, tandis que 77.1 % (n = 27)
n‘ont pas interrompu leur parcours acadé-
mique.

Tableau 1 :
Caractéristiques sociodémographiques de
I’échantillon (N = 35)

n % M ET Min-

Max
Age - - 2290 6.60 18-
(années) 52
Genre

Femmes 28 80.0 - - -
Hommes 5 143 - - -
Autre 2 57 - - -
Cursus

Bachelor 19 54.3 - - -
Master 16 457 - - -

Reprise
d’études
Oui 8 229 - - -
Non 27 77.1 - - -

Note. ET = écart-type.

5.2 Fidélité des instruments

La cohérence interne des instruments a été
évaluée a l'aide de l'alpha de Cronbach (a) et
de 'oméga de McDonald (w), afin de détermi-
ner la pertinence du calcul de scores compo-
sites.

5.2.1 Fiabilité du Career-Decision-Making
Difficulties Questionnaire (CDDQ)

Les analyses de cohérence interne indiquent
une fidélité acceptable a élevée pour les di-
mensions du CDDQ. La dimension Readiness
présente une cohérence interne acceptable (a
= 772 ; w = .789). La dimension Lack of In-
formation présente une cohérence interne éle-
vée (a = .893; w = .897). La dimension Diffi-
culties Related to Inconsistent Information
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présente une cohérence interne élevée (a =
.851; w = .861).

Le score composite global du CDDQ montre
une excellente cohérence interne (a = .909 ; w
=.915).

Tableau 2 :
Statistiques descriptives et indices de fidélité du
CDDQ

M ET a w

Readiness 392 1.22 772 .789
Lack of Infor- 4.12 1.43 .893 .897
mation

Inconsistent 3.24 1.37 .851 .861
Information

Score global 3.78 1.08 .909 .915

Note. ET = écart-type.

5.2.2 Questionnaire de maturité vocation-
nelle (Berufswahlkompetenz) Les analyses
de cohérence interne indiquent une fidélité ac-
ceptable pour les dimensions du questionnaire
de maturité vocationnelle. L’identité présente
une cohérence interne acceptable (a = .710 ;
w = .751). L'adaptabilité présente une cohé-
rence interne acceptable (a =.738 ; w = .783).
La résilience présente une cohérence interne
satisfaisante (a = .766 ; w = .792).

Tableau 3 :

Statistiques descriptives et indices de fidélité du
questionnaire de maturité vocationnelle

M ET a w

Identité 1.88 0.31 .710 .751
Adaptabilité  3.50 0.27 .738 .783
Reésilience 329 032 .766 .792

Note. ET = écart-type.

5.3 Tests des hypothéses

5.3.1 Hypothése 1

Des tests t pour échantillon indépendant ont
été réalisés afin d’examiner d’éventuelles diffé-
rences entre les étudiants de Bachelor et de
Master au sujet de la maturité vocationnelle.
Les résultats indiquent aucune différence si-
gnificative entre les groupes pour lidentité,
t(33) = 150, p = .143, d = 0.51, ni pour
I'adaptabilité, #(33) = 0.43, p = .668, d = 0.15,
ni pour la résilience, #(33) = -0,07, p = .946, d
= 0.02.

Tableau 4 :

Comparaison entre Bachelor et Master sur les di-
mensions de la maturité vocationnelle

Cursus n M ET t p

l. B. 19 192 027 150 .143
M. 16 1.77 0.33 - -
A B. 19 352 024 043 .668
M. 16 3.48 0.31 - -
R. B. 19 3.28 0.31 - .946
0.07
M 16 3.29 0.34 - -

Note. ET = écart-type.

5.3.2 Hypothése IT

Une matrice de corrélation a été effectuée afin
d’examiner la relation entre lidentité et
'indécision vocationnelle.

Les résultats indiquent une corrélation positive
significative, n33) = 489,
p <.01.

Tableau 5 :

Matrice de corrélation entre l'identité et
l'indécision vocationnelle

Identité Indécision
vocationnelle
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1. Identité - .489**

2. Indécision - -
vocationnelle

Note. **p** < .01.

5.3.3 Hypothése IIT

Une matrice de corrélation a été réalisée pour
examiner les relations entre I'indécision voca-
tionnelle et les dimensions de la maturité voca-
tionnelle.

Les résultats indiquent une corrélation positive
significative entre I'indécision vocationnelle et
l'identité r(33) = .489, p < 0.01. Les résultats
indiquent aucune corrélation significative entre
l'indécision vocationnelle et I'adaptabilité, r(33)
= .070, p = .668, ni entre I'indécision vocation-
nelle et la résilience, n(33) = .003, p = .946.
Tableau 6 :

Matrice de corrélation entre l'indécision voca-
tionnelle et les dimensions de la maturité voca-
tionnelle

1 2 3 4

1.Indécision .489** 070 .003
vocationnelle

2. |dentité - - - -

3. Adaptabili- - - - -
té
4. Résilience - - - -

Note. **p** < .01.

5.3.4 Hypothése IV

Une matrice de corrélations a été calculée
pour examiner les relations entre I'adge et la
maturité vocationnelle, et les relations entre
I'age et l'indécision vocationnelle.

Les résultats montrent que 'Age est négative-
ment corrélé a l'identité, r(33) = -.402, p < .05.
L’age n’est pas significativement corrélé a
I'adaptabilité, r(33) =-.111, p = .524, ni a la ré-
silience, r(33) = .003, p = .986.

Les résultats indiquent une corrélation néga-
tive significative entre I'age et I'indécision vo-
cationnelle, r(33) = -.34, p < .05.

Tableau 7 :

Relation entre dge et maturité

Indécision vo-  Age
cationnelle

Indécision voca- - -.34*
tionnelle

Age - -

Note. *p* < .05.

5.3.5 Hypothése V

Des tests t pour échantillons indépendants ont
été réalisés afin de comparer les participants
en reprise d’études (n = 8) a ceux n‘ayant pas
interrompu leur parcours (n = 27).

Une différence significative est observée pour
lidentité, #(33) = 2.24, p < .05, d = 0.90. Au-
cune différence significative n’est observée
pour I'adaptabilité, {(33) = 1.65, p = .108, d =
0.66, ni pour la résilience, #(33) = 0.21, p =
.836, d = 0.08.

L’indécision vocationnelle ne differe pas entre
les groupes, t(33) = 0.29, p =.776, d = 0.116.

Tableau 8 :
Comparaison selon la reprise d’études

t p
Identité 2.24 .032*
Adaptabilité 1.65 .108
Résilience 0.21 .836
Indécision vocationnelle 0.29 776

Note. *p* < .05.

5.4 Analyse de régression linéaire

Une analyse de régression linéaire a été reéali-
sée afin d’examiner dans quelle mesure la ma-
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turité vocationnelle prédit l'indécision voca-
tionnelle.

Le modéle de régression linéaire est significa-
tif, F (1, 33) = 23.70, p < .001, et explique 41.8
% de la variance de I'indécision vocationnelle
(R? = .418).

Tableau 9 :

Mesure de I'ajustement du modele de régression

Modeéle R R?

1 .646 418

Note. N = 35.

Tableau 10 :
Coefficients de la régression linéaire multiple prédi-
sant l'indécision vocationnelle

Prédicteur  Estimation  Erreur t p
standard

Ordonnée 6.754 2.320 291 .007

a l'origine

Identité 1.620 0.481 3.36 .002

Adaptabilité -0.757 0.582 - .203
1.30

Résilience -1.051 0.491 - 0.040
2.14

Note. Les estimations correspondent aux coeffi-
cients non standardisés.

Figure
1
Relation entre l'identité et I'indécision vocationnelle

Adaplabilivé (score)

Figure

2
Relation entre 'adaptabilité et I'indécision voca-
tionnelle

o Figure
3

Relation entre la résilience et I'indécision vocation-

nelle

6. Discussion

6.1 Hypothése 1

La premiere hypothése postulait que le fait
d’étre plus avancé dans le cursus universitaire
entrainerait une différence quant a la maturité
vocationnelle. Toutefois, les résultats ne mon-
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trent aucune différence concernant l'identité,
'adaptabilité et la résilience entre les étudiants
en Bachelor et en Master. Ces résultats sug-
gerent que la maturité vocationnelle semble
étre liée a un processus individuel qui se déve-
loppe indépendamment du parcours acadé-
mique (Ratschinski, 2014).

6.2 Hypothése IT

La seconde hypothése affirmait qu’une identité
plus forte serait associée a une indécision
moindre. Les résultats de I'étude montrent
qu'au contraire, lidentité vocationnelle et
l'indécision vocationnelle présentent une rela-
tion positive significative.

Ces résultats montrent que lidentité renvoie
davantage a une phase d’exploration identi-
taire active qu’a un concept cristallisé. Ainsi,
un score élevé d’identité peut augmenter tem-
porairement l'indécision (Gati et al.,, 1996 ;
Ratschinski, 2014).

6.3 Hypothése 111

La troisieme hypothése postulait que des ni-
veaux plus élevés d’identité, d’adaptabilité et
de résilience seraient associés a une indéci-
sion vocationnelle moindre. Cette hypothése
n’a toutefois pas pu étre soutenue par les ré-
sultats de I'étude.

En effet, l'identité est positivement corrélée a
lindécision vocationnelle, reflétant un enga-
gement intense dans I'exploration, accompa-
gné d’une phase riche en doutes concernant le
choix de carriére. De plus, I'adaptabilité n’est
pas significativement associée a l'indécision
vocationnelle. Enfin, la résilience est associée
a une indécision plus faible, suggérant qu’elle
contribue a réduire les difficultés rencontrées
lors de la prise de décision (Gati et al., 1996 ;
Ratschinski, 2014).

6.4 Hypothése IV

L’hypothése suggérait que les étudiants plus
ageés rencontreraient moins de difficultés dans
la prise de décisions de carriere. Les résultats
de l'étude confirment cette hypothése, en
montrant une diminution de l'indécision voca-
tionnelle avec I'age.

Ce résultat est cohérent avec le modéle du
Career Decision-Making Difficulties Question-
naire (CDDQ), selon lequel I'indécision voca-
tionnelle peut notamment étre liée a un
manque d’informations ou a des informations
conflictuelles. Ces difficultés tendent a dimi-
nuer avec l'accumulation d’expériences per-
sonnelles et professionnelles, favorisant une
meilleure connaissance de soi et des options
disponibles (Gati et al., 1996).

Par ailleurs, I'’hypothése proposait également
que les étudiants plus agés présenteraient une
maturité vocationnelle plus élevée. Toutefois,
aucune relation significative entre I'age et les
dimensions de la maturité vocationnelle (iden-
tité, adaptabilité et résilience) n’a été mise en
évidence. Cette absence de lien suggére que
la maturité vocationnelle dépend davantage de
la capacité a réfléchir sur soi et a mobiliser des
compétences spécifiques que de 'age chrono-
logique en tant que tel (Ratschinski, 2014).

6.5 Hypothése V

L’hypothése postulait que les étudiants ayant
repris leurs études présenteraient une maturité
vocationnelle plus élevée et une indécision vo-
cationnelle plus faible que ceux ayant un par-
cours académique linéaire.

Les résultats montrent une différence significa-
tive concernant lidentité vocationnelle. Une
reprise d’études est souvent marquée par une
réévaluation des objectifs professionnels et
peut ainsi correspondre a une phase
d’exploration identitaire, au cours de laquelle
les individus s’engagent plus activement dans
une réflexion sur leur avenir professionnel
(Ratschinski, 2014). Dans ce contexte, la
sous-dimension de I'engagement profession-
nel associée a l'identité peut étre plus élevée
sans s’accompagner d’une augmentation de
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lindécision vocationnelle. En effet, selon le
modéle du Career Decision-Making Difficulties
Questionnaire, lindécision peut apparaitre
comme une composante fonctionnelle du pro-
cessus de décision et ne reflete pas nécessai-
rement un blocage ou une difficulté accrue
(Gati et al., 1996). Ainsi, une identité vocation-
nelle plus élevée ne conduit pas nécessaire-
ment a une augmentation des difficultés dans
la prise de décision, mais peut plutét refléter
une réflexion plus approfondie concernant
'avenir professionnel.

7. Limites

Plusieurs limites doivent étre prises en compte
lors de linterprétation des résultats de cette
étude. Tout dabord, la taille réduite de
I'échantillon (N = 35), réduit fortement la puis-
sance statistique. Les résultats doivent donc
étre interprétés avec prudence et ne peuvent
pas étre généralisés.

D’autant plus que le caractére transversal de
'étude ne permet pas d’établir de relations
causales entre la maturité vocationnelle et
lindécision vocationnelle. L’évolution tempo-
relle des variables et de leur relation n’a pas
été prise en compte dans cette étude.

Par ailleurs, [l'utilisation de mesures auto-
rapportées peut étre cause de certains biais,
tels que la désirabilité sociale. Les réponses
des participants peuvent ainsi ne pas refléter
leur situation réelle, mais plutét leur perception
subjective.

Finalement, il est important de préciser que les
résultats sont liés au contexte. Donc, les résul-
tats concernent que les étudiants en psycho-
logie de I'Université du Luxembourg. D’autres
filieres académiques ou établissement univer-
sitaire pourraient présenter des résultats com-
plétement différents a ceux présenter dans
cette étude.

8. Conclusion

De maniére générale, cette étude se tourne
vers la complexité du choix de carriére auprés
des étudiants en psychologie a I'Université du
Luxembourg. Ces résultats suggérent que
l'identité vocationnelle peut refléter une phase
d’exploration active associée a une augmenta-
tion temporaire de l'indécision, tandis que la
résilience semble jouer un réle de régulation.

L’association entre l'identité et I'indécision vo-
cationnelle suggére que I'exploration active
peut temporairement augmenter lincertitude,
sans pour autant souligner une vraie difficulté
dans le choix de la future carriére. Par ailleurs,
I'age apparait comme un facteur protecteur
face a l'indécision. Ceci est probablement due
aux expériences personnelles permettant une
meilleure compréhension de soi et du monde
du travail.

Ainsi, cette recherche invite a repenser
l'indécision vocationnelle pas comme un obs-
tacle, mais une étape normale du développe-
ment du soi.

De plus, il est important de poursuivre les re-
cherches avec des échantillons plus larges et
a caracteres longitudinaux, afin de mieux
comprendre I'évolution de la maturité voca-
tionnelle au cours du temps et son réle dans la
réduction de l'indécision vocationnelle. De fu-
tures études pourraient également intégrer des
évaluations externes afin de compléter le don-
nées auto-rapportées.
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Parental perseverance and self-doubt shape the way parents interact with their children. Parental grit
refers to the tendency to sustain passion and perseverance toward long-term goals, while the impos-
tor phenomenon describes an internal experience in which individuals believe they have deceived
others about their abilities and achievements. This study aimed to examine how parental grit and im-
postor feelings are associated with autonomy-supportive and psychologically controlling parenting
styles. Furthermore, the study tested possible mediation effects between these constructs, using pa-
rental impostor feelings as the mediator. A cross-sectional survey was conducted with 148 parents of
children aged 5 to 18. Pearson correlations and path analyses were used to examine both direct and
mediated relationships among the variables. Results showed that higher pa-rental grit was linked to
more autonomy-supportive parenting. Grit was not associated with impostor feelings or with psycho-
logical control. Impostor feelings did not show a relationship with autonomy support but were modest-
ly linked to greater psychological control. No significant indirect effects were identified. These findings
suggest that grit and impostor feelings each relate to parenting behaviors independently. Further re-
search should consider additional factors, such as parental self-efficacy and the dynamic nature of
parent—child relationships, to better understand the foundations of parenting and its influencing fac-
tors.

Keywords: parental grit, impostor phenomenon, parenting styles, autonomy support, psychological
control

1. Introduction tely, their joint role does not yet seem fully un-

derstood.

1.1 General introduction As part of our study, we created a structured
survey to assess parental grit, impostor phe-

Parenting is a challenging and stressful task nomenon, and parenting styles (autonomy

(Nelson et al., 2014) that requires persistent support and psychological control) to examine

effort and confidence under constant uncer- possible impostor feelings parents may expe-

tainty on how to raise a child properly. In this rience when exerting different levels of grit to-

context, two psych0|ogica| constructs seem to wards their children, with a focus on how this

play a key role in understanding parents’ func- might influence diverse parenting styles.

tioning. First, parental grit, or the persistent

engagement of parents in pursuing their long- 1.2 The importance of grit

term parenting goals (Teuber et al., 2024b),

and second, the impostor phenomenon, also The concept of grit was initially defined as a

known as the self-doubt a person might expe- non-cognitive trait linked to resilience and suc-

rience  despite evident ~accomplishments cess. Grit refers to the tendency to sustain

(Sakulku & Ale_xz.ander, 2011). While there is passion and perseverance towards the

research examining both constructs separa- achievement of long-term goals (Duckworth et
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al., 2007). This definition was later refined by
subsequent studies, which added the concept
of adaptability to persist in the face of difficul-
ties (Datu et al., 2017). Furthermore, unlike in-
telligence or pure talent, grit reflects persistent
effort and commitment despite setbacks, fail-
ures, or obstacles (Duckworth et al., 2007).
Additionally, grit can be clearly distinguished
from intrinsic motivation, which does not in-
clude any supportive conditions to help main-
tain this tendency in the face of setbacks or
difficulties (Deci & Ryan, 2000). Further stud-
ies also suggest that grit is strongly linked to
higher achievement (Duckworth et al., 2007;
Bowman et al., 2015), better self-regulation
(Wolters & Hussain, 2015), and greater persis-
tence in the face of failure (Lucas et al., 2015).

1.3 Domain-specific grit scale: The
Importance of parental grit

Importantly, in addition to the previously de-
fined general concept, grit can be conceptual-
ized in domain-specific grit scales, such as in
education (Clark & Malecki, 2019), sports
(Guelmami et al., 2022; Fruchart & Rulence-
Paques, 2025), or work (Suzuki et al., 2015).
This project focuses specifically on parental
grit, a domain-specific grit scale referring to
sustained, goal-oriented efforts directed to-
ward everyday caregiving (Teuber et al.,
2024b). It influences how parents cope with
the ongoing challenges of raising their chil-
dren. Evidence suggests that parents with
higher grit tend to exhibit greater psychological
flexibility and goal orientation, which helps
them experience less emotional exhaustion
throughout the parenting process (Teuber et
al., 2024b). Furthermore, Du et al. (2023) re-
port that parents experiencing higher levels of
grit tend to offer more autonomy support to
their children, indicating that gritty parents
show greater confidence and trust in their chil-
dren’s behavior and decision-making. Gritty
parents might also cope better with daily chal-

lenges and consequently feel less emotionally
exhausted throughout the parenting process.

It is important to note that, to this date, though
there exists some research about how general
grit in parents influences children’s well-being
(e.g., Fernandez-Martin et al., 2023; Lam et
al., 2025), we have found little research focus-
ing on how this specific grit influences parents’
own self-perception and well-being. This study,
therefore, focuses less on the child’s develop-
ment and more on understanding how parental
grit can help parents in achieving their own pa-
rental goals.

1.4 Parents’ self-doubts and impostor
feelings

To properly study the influence of parental grit
on parents, it is important to acknowledge how
negative feelings, such as self-doubt or inse-
curity, might affect experienced parental grit.
Vice versa, specific levels of parental grit might
encourage such feelings. An important and
common phenomenon that helps explain these
feelings is the impostor phenomenon, also
known as impostor syndrome or impostor ex-
perience. Many people, especially when faced
with a task for the first time, might doubt their
capabilities, even though they objectively de-
liver positive results. Similarly, some people
feel like an “impostor” in certain areas and
consequently do not consider themselves wor-
thy of their own achievements. The impostor
phenomenon describes exactly this: an inter-
nal experience in which people believe they
have deceived others about their abilities and
achievements (Mukti et al., 2024). This means
that people experiencing this phenomenon
tend not to fully acknowledge their own talents
and capacities when working on a task.
Huecker et al. (2023) characterize impostor
feelings by self-doubt, anxiety, depression,
and/or apprehension of being exposed as a
“fraud” due to not living up to their idealized
image. Furthermore, people with imposter feel-
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ings often feel incompetent and unworthy of
their accomplishments, attributing their suc-
cess to luck or other external factors, disre-
garding their own abilities (Langford & Clance,
1993).

In this context, parents with high expectations
of themselves might disregard their actual abil-
ities and see themselves as incompetent, even
when they are objectively doing well in their
parental role. This mindset keeps parents in
constant fear of not being able to maintain their
success (Langford & Clance, 1993) and can
even rob them of the ability to function with
joy (Clance & OToole, 1988; Hirschfeld,
1982). In some families, especially among
mothers, impostor feelings may be reinforced
by specific child-rearing patterns that can leave
them feeling conflicted about their own auton-
omy (Clance & OToole, 1988). Furthermore,
encountering a challenging task, such as par-
enting, is likely to lead people to experience
strong doubt and fear, wondering whether they
will manage to succeed on this occasion
(Clance & OToole, 1988). Impostor feelings in
parents could therefore reduce satisfaction
within parenting, trapping them in a cycle of
overwork and self-doubt.

It is important to note that the impostor phe-
nomenon, also known as imposter syndrome
in lay literature (Bravata et al., 2020), has not
been listed as a psychiatric disorder to date.
No evidence or specific code of such a diag-
nosis can be found in the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edi-
tion, Text Revision (DSM-5-TR) (APA, 2022),
nor in the International Statistical Classification
of Diseases and Related Health Problems,
Eleventh Revision (ICD-11) (World Health Or-
ganization, 2022). The impostor phenomenon
is therefore not to be seen as a state, but ra-
ther as a trait (Feenstra et al., 2020) or psy-
chological experience (Mak et al., 2019).

1.5 Autonomy support and psycholo-
gical control — Self-determination
theory

The self-determination theory is an empirical
theory that focuses on the “human motivation
and personality in social contexts that differen-
tiates motivation in terms of being autonomous
and controlled” (Deci & Ryan, 2000, p. 416)
The theory analyses various aspects, for ex-
ample, the effects of social environments on
human qualities such as motivation, values,
and attitudes. It assumes that humans are
naturally active, motivated, and “oriented to-
ward developing naturally through integrative
processes” (Deci & Ryan, 2000, p. 417) These
qualities “are inherent in human nature” (Deci
& Ryan, 2000, p. 417) but can develop and be
influenced by the environment.

Within the framework of self-determination
theory, several mini theories were developed,
such as the “basic psychological needs theory”
Ryan et al. (1996, as cited in Deci & Ryan,
2000, p. 423), according to which specific psy-
chological and biological nutriments must be
fulfilled for “intrinsic motivation and integration
to operate effectively toward healthy develop-
ment and psychological well-being” Ryan
(1995, as cited in Deci & Ryan, 2000, p. 417).
When these needs are disturbed, these pro-
cesses will be diminished, which can lead to
inadequate experiences, development, and
behaviors (Deci & Ryan, 2000). More specifi-
cally, this theory focuses on the psychological
nutriments and assumes that there are three
universal needs: autonomy, relatedness, and
competence (Deci & Ryan, 2000). These
needs are considered highly important for hu-
man functioning, development, and well-being
(Deci & Ryan, 2000). The theory assumes that
these universal needs are at the core of how
people organize their behaviors, and that they
can be individually adapted (Deci & Ryan,
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2000). Furthermore, various studies have
shown that intrinsic motivation, satisfaction,
and well-being rise when these universal nu-
triments are fulfilled (Deci & Ryan, 2000).

Additionally, people are more likely to be ac-
tive and to persist (Grolnick, 2015) when they
feel autonomous rather than controlled in their
activities. It has also been shown that people
who feel more in control of their motivation
tend to show more determination and en-
gagement (Grolnick, 2015). Autonomous moti-
vation during activities is therefore mainly as-
sociated with positive feelings, such as
enjoyment. Controlled motivation, however, is
associated with negative feelings such as
pressure, suggesting that parents experience
more positive feelings during activities that
they engage in themselves Ryan (1982, as cit-
ed in Grolnick, 2015).

In the context of parenting, the need for auton-
omy seems to play an important role.

Parental behavior can influence children’s ex-
perience of independence. Controlling behav-
ior, characterized by dominance and pressure,
can reduce the child’s feelings of independ-
ence and competence (Dumont et al., 2014),
whereas autonomy-supportive behavior
(Dumont et al.,, 2014) can strengthen these
feelings. Studies suggest that higher autonomy
support from parents increases children’s au-
tonomous motivation, meaning that they offer
their children choices, consider their perspec-
tives and thereby encourage them, for in-
stance, to take the initiative to solve everyday
problems on their own or together Deci & Ryan
(1985, as cited in Lerner et al., 2022) ; Deci &
Ryan (2017, as cited in Lerner et al., 2022).
On the contrary, parental control increases

children’s controlled motivation, meaning that
such parents tend to control their children’s
behavior and decision-making. Psychological
control primarily influences the child’s emo-
tional and psychological development (Dumont
et al., 2014). Furthermore, the tendency to ex-
ercise a high degree of psychological control
can, for example, arise from self-doubt (Deci &
Ryan, 2000), suggesting an association be-
tween this construct and impostor feelings.

1.6 Hypotheses

H1: Higher levels of parental grit predict lower
levels of parental imposter feelings, which in
turn predict higher levels of autonomy support.

H2: Higher levels of parental grit predict lower
levels of parental imposter feelings, which in
turn predict lower levels of psychological con-
trol.

2. Methodology

2.1 Sample and Data Collection

This study employs a quantitative, cross-
sectional, correlational design and an online
qguestionnaire to examine the relationships be-
tween parental grit, parenting style, and paren-
tal imposter feelings. The study is quantitative
because participants responded to items
measured on Likert scales, enabling the calcu-
lation of descriptive statistics and the examina-
tion of correlations among variables. This
study is correlational because the aim was to
investigate associations between variables ra-
ther than to establish a causal relationship.

The intended target sample was 300 partici-
pants. However, due to time constraints, a to-
tal of 148 valid questionnaires were available
for analysis. Although more than 150 individu-
als started or completed the questionnaire, a
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subset of responses could not be included due
to invalid or incomplete data. The target group
consisted of parents of school-aged children
(ages 5-18).

Participants were recruited through flyers and
social media platforms, such as Facebook and
Instagram. The flyers included three QR codes
that linked directly to the online questionnaire,
available in English, French, and German. Fly-
ers were distributed both online and physically
in public places.

After scanning the QR code, participants were
redirected to a Google Forms questionnaire
containing 29 questions. The questionnaire
assessed parental grit, imposter phenomenon,
and parenting style, specifically autonomy
support and psychological control. Completing
the survey took approximately 10 to 15
minutes.

Data were collected over a two-week period,
and each participant completed the question-
naire only once and voluntarily. Before the par-
ticipation, all participants provided their in-
formed consent. No directly identifying
personal information was required to take part
in the study.

Complete anonymity cannot be fully guaran-
teed when using Google Forms, as the plat-
form may temporarily store limited metadata
(e.g., IP addresses or technical information) on
its secure servers. However, the researchers
did not have any access to any such metada-
ta. Participants were informed about this po-
tential limitation before participating in the
study. An email address was collected only

voluntarily for the purpose of entering a
voucher raffle.

All questionnaire responses were treated as
strictly confidential and were accessed exclu-
sively by the research team.

All data handling procedures complied with the
ethical standards approved by the University of
Luxembourg Ethics Review Panel.

2.2 Measures

To conduct our study, we used a questionnaire
made in "Google Forms" available in three
languages. We translated the original German
version of Teuber et al. (2024) into English and
French using software "DeepL" and guidance
and feedback from our supervisors to ensure
the wording was accurate.

Before beginning with the survey, participants
had to agree to the private policy. The ques-
tionnaire included 29 questions and 95 items,
which took about ten minutes to complete. The
survey consisted of multiple-choice, short-
answer, and Likert-scale questions. Questions
based on the Likert scale varied from 1 to 5;
from “strongly disagree” to “strongly agree”
and from “not like me at all” to “very much like
me.” There was a single question using a Lik-
ert scale ranging from 1 to 7, from “never” to
“‘every day.”

For the questionnaire we specifically referred
to the four following scales: parental grit based
on twelve items (Cronbach’s a= .93); for ex-
ample “As a parent, | persist to achieve long-
term ambitions, even after frustrating mo-
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ments.”, parental imposter based on five items
(Cronbach’s a= .89); for instance “I'm afraid
people may find out that I'm not as capable as
they think | am in parenting.”, autonomy sup-
port based on five items (Cronbach’s a= .82);
for example “l ask my youngest child how | can
help them.”, and psychological control based
on four items (Cronbach’s a= .79); for instance
“l scold my youngest child and request that
they learn more.”.

The scales we have not analyzed, but were
part of the survey, concerned questions about
demographics, exhaustion in the parental role,
parental self-efficacy, perceptions of the child’s
emotional and social inclusion, PIQ-Parent
version, General Grit, conscientiousness, indi-
vidualism, and collectivism.

2.3 Data Analysis

The primary method we used to test our hy-
potheses was path analysis. This method al-
lowed us to test for both direct and mediated
pathways—with Parental Impostor as the medi-
ator-between Parental Grit and Autonomy
Support, and between Parental Grit and Psy-
chological Control. We conducted all analyses
in R using RStudio. With the help of our super-
visors, we wrote a code that first tested the re-
liability of our scales (Cronbach’s a), computed
the descriptive statistics, then examined the
correlations between our four main constructs
(Parental Grit, Parental Imposter, Autonomy
Support, and Psychological Control), and final-
ly estimated the path model. The main pack-
ages we used were psych (Revelle, 2007) for
descriptive statistics and correlations, lavaan
(Rosseel, 2012) for path analysis, semPlot
(Epskamp, 2013) for model plotting, and
MBESS (Kelley, 2006) for testing the signifi-
cance of the indirect effects of Parental Grit on
Autonomy Support and Psychological Control.
We based all analyses on complete cases (N

= 148) after excluding cases with missing data
using listwise deletion.

3. Results

3.1 Abbreviations

The following abbreviations, present in the ta-
bles with results, were used to describe the
main constructs:

ParGrit = Parental Grit
Parlmp = Parental Impostor
AuSup = Autonomy Support

PsyCon = Psychological Control

3.2 Correlations

To test for relationships among our variables,
we conducted Pearson correlations (Table 1).
First, these correlations showed that grittier
parents tended to provide more autonomy
support (r = .46, p < .001), which is consistent
with the existing literature (e.g., Du et al.,
2023). Parental grit, however, did not show
any significant relationship with psychological
control (r = -0.04, p = .645) or impostor syn-
drome (r = .10, p = .910). Similarly, parental
impostor was not significantly related to auton-
omy support (r = —.03, p =.742) but showed a
slight association to psychological control (r =
.17, p = .036). Autonomy support and psycho-
logical control were, as expected, not correlat-
ed (r=-.01, p = .896).

Table 1
Pearson correlations

ParGrit Parlmp AuSup

ParImp 0.10

AuSup 0.46** -0-03
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PsyCon  -0.04 0.17* -0.01

Note. ** p <0.001; * p<0.05

3.3 Path Analysis

We conducted two path analyses, with auton-
omy support as the outcome in the first (Table
2) and psychological control as the outcome in
the second (Table 3). Both models had paren-
tal grit as the predictor and parenting impostor
as the mediator.

The first model showed that Parental grit in-
deed had a direct effect on autonomy support
(B = .48, p < .001), but it did not significantly
predict impostor feelings (B = .14, p = .222).
Furthermore, parental impostor did not predict
autonomy support (B = —.06, p = .313). Finally,
the indirect effect of grit on autonomy support
through impostor feelings was small and non-
significant (8 = —.008, p = .437; 95% bootstrap
Cl [-.041, .019]). The model also explained
about 22% of the variance in autonomy sup-
port (R? = .22).

Table 2
Path analysis 1: Effect of parental grit on au-
tonomy support through impostor feelings

B =48, p <.001

B=-.06, p>.05

The second model we tested showed similar
results. Parental grit did not significantly pre-
dict psychological control (B =—-.07, p = .491),

and it again showed no significant association
with impostor feelings (B = .14, p = .222).
However, higher parental impostor significant-
ly predicted more psychological control (B =
.15, p = .028). Additionally, the indirect effect
of grit on psychological control through impos-
tor feelings was small and non-significant (f =
.02, p = .286; 95% bootstrap CI [-.010, .072]).
Finally, this model explained about 3% of the
variance in psychological control (R* =.03).

Table 3
Path analysis 2: Effect of parental grit on
psychological control through impostor feel-

ings

-.07, p> .05

B=.15 p<.05

4. Discussion

4.1 Main findings

Our study aimed to analyze the association
between parental grit, parental imposter feel-
ings, autonomy support, and psychological
control. In addition, the study sought to explore
how these factors affect parents’ self-concept
and perseverance. Through our analysis we
encountered various results.

First, the Pearson correlations showed that
gritty parents generally provide more autono-
my support. However, there was no significant
correlation between parental grit and imposter
syndrome or psychological control. Also, pa-
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rental imposter was not significantly correlated
with autonomy support but was positively cor-
related with psychological control. The data al-
so showed that autonomy support and psycho-
logical control are not correlated.

Secondly, the path analysis showed that pa-
rental grit directly influences autonomy support
but does not predict imposter feelings. It also
showed that parental imposter does not predict
autonomy support. Hereby, the indirect effect
of grit on autonomy support via imposter syn-
drome was small and non-significant. Further-
more, we also found no mediation effect of pa-
rental grit on psychological control through
parental impostor feelings.

In conclusion, our initial hypotheses could not
be confirmed, as our analysis showed no indi-
rect effects of parental grit on autonomy sup-
port, respectively on psychological control, via
impostor feelings. Yet, our study showed that
parental grit was positively correlated with au-
tonomy support, meaning that parents with
higher grit often provide stronger support for
their children’s autonomy. However, it showed
that parental grit is not significantly associated
with imposter feelings. Nevertheless, imposter
feelings were related to higher psychological
control.

4.2 Limitations

Several factors limit the generalizability of this
study. Firstly, the gender of the participants is
not evenly balanced, with 98 mothers, 50 fa-
thers, and one non-binary person participating.
The results are predominantly influenced by
the mothers' perspective, with the fathers' per-
spective being underrepresented, limiting the
possibility of generalizing the results equally
for both parents. In this study, we did not use
control variables. Still, we would suggest, for

instance, using gender or socio-economic
background as control variables in future stud-
ies to test whether results may vary depending
on different factors.

Secondly, the survey is a self-report question-
naire. This makes the data susceptible to self-
report bias, social desirability bias (Bornstein
et al., 2015), recall bias (Coughlin, 1990), and
common method bias (Aguirre-Urreta & Hu,
2019). It is therefore possible that the data col-
lected does not reflect actual behavior and
feelings. This limits the transferability of the re-
sults to real-life behavior.

Thirdly, the study has a cross-sectional design.
Since the data are collected at a single point in
time, no temporal or causal conclusions can
be drawn, limiting the possibility of testing with
certainty, as the results cannot be generalized
to changes over time.

Lastly, the questionnaire is available in three
languages, which increases accessibility but
leaves room for distortion of interpretation due
to cultural norms or translation differences.

4.3 Future directions

We acknowledge that several steps could
strengthen future research building on our
study.

First, to further elaborate on the study, a larg-
er, more balanced sample should be aimed for
to improve statistical power.
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Additionally, using multi-method and multi-
informant designs could reduce method bias
by combining self-report questionnaires with
additional sources such as partner reports,
behavioral observations, and qualitative inter-
views. Similar findings across different meth-
ods would support higher construct validity,
while incorporating multiple perspectives
would offer a better understanding of the con-
structs and improve the generalizability of the
results.

Moreover, including longitudinal designs would
allow researchers to examine change over
time and to draw more precise temporal con-
clusions about the effects. The use of experi-
ence-sampling designs could also further re-
duce recall bias and enable dynamic process
analysis.

Furthermore, adding cross-cultural compari-
sons could further improve the generalization
of the findings and help identify potential cul-
tural influences.

Finally, future research could benefit from ana-
lysing more homogeneous subsamples to al-
low for more targeted analyses and clearer in-
terpretations of the effects.

In addition, it is important to take a closer look
at alternative mechanisms that may explain
the observed association, such as stress (Ping
et al.,, 2023), parental self-efficacy (Glatz et
al.,, 2024), and bidirectional parent-child dy-
namics (Pardini, 2008) .

4.4 Conclusion

The present study aimed to examine the rela-
tionship between parental grit, parental im-
poster feelings, and parenting styles, with a
particular focus on autonomy support and psy-
chological control. By drawing on concepts
from grit research (Duckworth et al., 2007,
Teuber et al.,, 2024b) and self-determination
theory (Deci & Ryan, 2000), this study pro-
vides a deeper understanding of how parents’
perseverance and self-doubt relate to every-
day parenting behaviors.

Overall, our findings indicate that parental grit
is positively associated with autonomy-
supportive parenting, suggesting that parents
who report higher levels of grit tend to support
their children’s autonomy more. This result is
theoretically consistent with self-determination
theory, which emphasizes the role of per-
ceived competence and confidence in auton-
omy supportive behavior (Deci & Ryan, 2000).
Parents with higher grit may feel more capable
of coping with parenting challenges, which
could increase trust in their children’s abilities
and reduce the need for controlling strategies
(Duckworth et al., 2007; Teuber et al., 2024b).

In contrast to our initial expectations, parental
grit was not significantly related to parenting
impostor feelings, and imposter feelings did
not mediate the relationship between grit and
autonomy support, nor did they mediate the
relationship between grit and psychological
control. One possible explanation could be that
parental grit and imposter feelings represent
distinct psychological processes (Clance &
Imes, 1978). Parents may therefore remain
behaviorally persistent despite the internal
self-doubt.
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However, higher levels of parenting imposter
feelings were associated with higher psycho-
logical control, indicating that parental self-
doubt may be linked to less supportive parent-
ing practices. This finding also aligns with self-
determination theory, which suggests that feel-
ings of insecurity and low perceived compe-
tence can increase controlling behaviors as a
means of regulating uncertainty (Deci & Ryan,
2000). The impostor phenomenon has been
shown to be closely associated with anxiety
and self-doubt, which may contribute to con-
trolling parenting strategies (Clance & Imes,
1978).

These results suggest that parental grit may
function as a protective factor for positive par-
enting behaviors, whereas imposter feelings
may represent a potential factor for controlling
parenting, independent of grit. These findings
highlight the importance of considering par-
ents’ internal psychological experiences when
examining parenting styles.

5. Appendix

5.1 Study information and Data Con-
sent

Top of Form

Parental Grit Scale: English version

In this study, we want to understand how
parent's perseverance and resilience, also
known as "grit", influence the process of rais-
ing children in different cultures. You are invit-
ed to complete a questionnaire that examines
how parents deal with challenges and support

their children. The questionnaire takes about
10 minutes to complete. Your answers will
help us to assess the relevance of this scale in
different cultural and linguistic contexts. Thank
you for your interest in our research.

This survey contains 29 questions.

Participation in this study is voluntary and you
have the right to withdraw at any time after the
study has begun.

Participants’ responses will be collected via
Google Forms. Complete anonymity cannot be
fully guaranteed, as Google Forms may store
limited metadata (e.g., IP addresses, E-mail
address) as well as response data on its se-
cure servers.

The researchers have access to the responses
but not to any personal metadata. No identify-
ing information will be collected unless partici-
pants voluntarily provide their email address to
enter the prize draw. All data will be treated as
strictly confidential, stored securely, and used
solely for research purposes.

An anonymized version of the data from this
study may be made publicly available, for ex-
ample via the Open Science Framework
(osf.io), without requiring additional written
consent. The anonymized data may be used
for further analysis, but also for additional
analysis by the same or other researchers.
The purpose and scope of this secondary use
cannot be predicted. All personal data that
could directly identify you will be removed be-
fore the data and results are published. All
personal data collected about you will be
stored separately from all other data. If you are
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unclear about anything in the study or about
participating in it, or if you would like to report
a problem related to the conduct of the re-
search, you can contact Dr Ziwen Teuber (zi-
wen.teuber@uni.lu). This study has been ap-
proved by the Ethics Committee of the
University of Luxembourg.

* Indicates required question

Please enter your email address. If you win a
10 euro voucher we will send it to the email
address you provide. Your email address will
not be used for any other purpose. Bottom of
Form.

5.2 Use of AT

For this report “DeepL” was used for transla-
tion. The translation was evaluated by the au-
thors.

For this report “Grammarly” was used for
grammar revision. The revisions were evaluat-
ed by the authors.
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Numerical cognition is closely related to language as number processing relies on verbal, semantic,
and structural properties of number words. Previous research has shown that the language of math-
ematics instruction as well as differences in number word structure can influence arithmetic and
transcoding performance, particularly in bilinguals. In multi-lingual contexts such as Luxembourg, in-
dividuals grow up with different home languages and experience a switch in the language of mathe-
matics instruction from German to French during schooling. The present study investigated how
home language affects number transcoding performance in these two instructional languages. An
online verbal-visual number matching task was administered in German and French. Participants
were required to match spoken two-digit number words to Arabic numerals under three experimental
conditions: Unit first, Decade first and simultaneous. The sample consisted of 140 young adults aged
18 to 25 who had spent at least ten years in the Luxembour-gish public school system. Five home
language groups were included: Luxembourgish, German, French, Portuguese and South Slavic.
Correct response times and error rates were analyzed using repeated measures ANOVAs. The re-
sults revealed significant in-teractions between task language and home language indicating that per-
formance dif-fered across groups depending on the language used. In addition, presentation format
influenced performance with faster and more accurate responses when the order of digit presentation
matched the verbal structure of the task language. No overall main effect of home language was
found but group specific patterns emerged in both response times and error rates. These findings
suggest that number transcoding is shaped by both lin-guistic background and language specific
number word structures. The results highlight the importance of considering language related factors
in numerical processing and may help to better understand individual differences in mathematics per-
formance in multilin-gual educational settings.
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Introduction

What is numerical cognition?

Numerical cognition describes the mental and
neural processes that help people understand
and use numbers in everyday life (Knops,
2019). It includes core abilities such as esti-
mating quantities, recognizing symbolic num-
bers, and learning basic arithmetic facts and
procedures. These skills begin to develop ear-
ly in childhood and depend on general cogni-
tive functions like attention and memory
(Knops, 2019). Research shows that language
plays an important role in numerical cognition
and in some cases, it can make number learn-
ing easier, while in others it can make it more
difficult (Bahnmueller et al., 2021).

How do Ilinguistic factors affect nu-
merical cognition?

Language plays an important role in how peo-
ple learn and process numbers. Research
shows that bilinguals perform better on com-
plex additions in the language in which they
first learned mathematics (Van Rinsveld et al.,
2017). Besides the language of instruction,
other components of language, such as lexi-
cal, syntactic, phonological, visuo-spatial or-
thographic and semantic features, influence
how people learn, perceive, represent, and
use numerical and mathematical concepts
(Bahnmueller et al., 2021). Language can in-
fluence numerical cognition in many ways, be-
cause differences in language exposure, num-
ber-word structure, and furthermore abilities
like phonological skills, grammar, vocabulary,
and verbal reasoning affect how children learn,
understand and use basic or advanced math-
ematical concepts (Schiltz et al., 2024).

The effect of language of math in-
struction

Research shows that the language in which
students first learn mathematics has an im-
portant impact on their arithmetic performance.

In German—French bilinguals for example
arithmetic, especially simple additions are
usually solved more easily in the first language
of math learning (LM1) even when students
later become very good in the second instruc-
tional language (Van Rinsveld et al., 2015).
This study also found that participants were
slower and made more mistakes in complex
additions when these were presented in their
second language of instruction. This shows
that early math learning creates strong links
between arithmetic and the language used to
learn it. Previous research suggests that
mathematical knowledge can be “closely tied
to the specific language of instruction and/or
learning,” which leads to cognitive costs when
the language of learning and the language of
retrieval differ (Saalbach et al., 2013, p. 37).
Accordingly, Hahn (2019) shows that solving
mathematical tasks in a language different
from the language of instruction can lead to
cognitive costs, known as language-switching
costs. Furthermore, brain imaging studies
show, that highly proficient bilingual adults
show different brain activity depending on
whether they solve additions in LM1 or LM2
(Van Rinsveld et al., 2017). Lachelin et al.
(2022) showed that transcoding numbers was
harder in LM2 and participants made more er-
rors in the reading of numbers in LM2. In
summary, these findings demonstrate that the
language used to teach math has long-lasting
effects on how bilinguals work with numbers.

The effect of home language

In Luxembourg pupils’ home language, which
is often linked to migration background is an
important source of inequality in school (Lenz
& Schiltz, 2025). About two-thirds of pupils are
taught in a school language that is different
from the language they use at home which
makes it hard for many of them to deal with
the high language demands of the Luxem-
bourgish system. They also show weak skills
in both Luxembourgish and German (Lenz &
Schiltz, 2025). Large-scale data from PISA
and EpStan, ,Epreuves standardisés”, Luxem-
bourg’s national school monitoring program,
show that these L2 students who do not speak
the language of instruction at home score low-
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er in mathematics than L1 students, even
when social background is taken into account
(Lenz & Schiltz, 2025). Using EpStan data for
Grade 3, Greisen et al. found that German
reading comprehension can predict mathemat-
ics scores and that lower math’s performance
of pupils whose home language is more dis-
tant from German is explained through their
weaker German reading skills (Greisen et al.,
2021). These studies show that when the lan-
guage spoken at home matches the language
used in school, pupils have better chances in
education.

The effect of each language’s verbal
number word structure

Languages differ in their representations of
two-digit numbers, and this can influence how
people process numbers. The German “inver-
sion” structure where numbers like 23 are said
as “three-and-twenty” can slow people down
and produce more difficulties when converting
number words (Lachelin et al., 2022). Recent
work shows that inverted number-word sys-
tems are linked to poorer performance in
mathematics. When tens and units are named
in reverse order, place value is less clear and
more information must be held in mind, which
affects tasks such as transcoding, magnitude
comparison, and arithmetic (Woo & Schiller,
2025). Furthermore, number-word structure
has lasting effects on the processing of two-
digit numbers (Steiner et al., 2021). Overall,
the way number words are built in each lan-
guage plays an important role in how numbers
are understood and processed.

The context of multilingualism In

Luxembourg

Luxembourg is a multilingual country, and this
is clearly visible in its school system, including
the way mathematics is taught. In Luxem-
bourg’s traditional school system, children
grow up with several languages at school. In
Cycle 1 (preschool), the main language used
in class is Luxembourgish. From Cycle 2 to 4
(1st grade to 6th grade), children learn to read
and write in German which becomes the main
language for most subjects including mathe-

matics. French is first taught as a spoken lan-
guage in 2nd grade and reading and writing in
French begins in 3rd grade. In secondary
school, German continues to be the teaching
language for most subjects at first except for
mathematics which is taught in French from
the 7th grade on. Later, English is added as a
foreign language, and some students can also
learn other languages like Spanish or Italian
(Ministry of Education, 2025). This system
means that students often switch the language
used in math class during their school years
and they also speak different languages at
home. This creates many different language
backgrounds, which is important for our study.
Furthermore, Luxembourg is highly linguistical-
ly diverse: only 48.9% of residents report Lux-
embourgish as their main language. Portu-
guese (15.4%) and French (14.9%) are the
next most common main languages, while an-
other 20.8% report another language as their
main language, as the census identifies over
50 additional language communities
(STATEC, 2023). This diversity explains why
our study includes many different home lan-
guage groups.

This study

Through this study we aim to examine how
home language influences performance in a
number transcoding task, where participants
match auditory number words to their Arabic
digit format. The task is presented either in
LM1 German or LM2 French in different home
language groups: Luxembourgish, German,
French, Portuguese and South Slavic. In this
study, the independent variables were experi-
mental condition (ten-first vs. unit-first vs sim-
ultaneous), home language (as listed above),
and task language (German = LM1 vs. French
= LM2). The goal was to examine not only the
main effects of experimental condition, home
language, and task language, but also to in-
vestigate whether there is a potential interac-
tion effect between these factors.

Hpypotheses
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To examine the influence of home language
on number processing we established several
hypotheses concerning the performance of the
difference home language groups on the three
experimental conditions and the two task lan-
guages.

Hpypotheses concerning the task Ilan-
guages

H1: Participants of the Luxembourgish home
language group will perform better/faster in the
German task language than in the French task
language (LM1>LM2).

H2: Participants of the German home lan-
guage group will perform better/faster in the
German task language than in the French task
language (LM1>LM2) due to the home lan-
guage being consistent with the LM1.

H3: Participants of the French home language
group will perform better/faster in the French
task language than in the German task lan-
guage (LM1<LM2) due to the home language
being consistent with the LM2.

H4: Participants of the Portuguese home lan-
guage group will perform better/faster in the
French task language than in the German task
language (LM1<LM2) due to the home lan-
guage being linguistically closer to French
than German (both follow the same decade-
unit verbal structure).

H5: Participants of the South Slavic home lan-
guage group will perform better/faster in the
German task language than in the French task
language (LM1>LM2). Because their home
language is neither linguistically close to Ger-
man nor French, the effect of the LM1 should
be predominate in this group.

Hypothesis concerning the experimental
conditions

H6: Participants will perform better in the unit-
first condition than in the decade-first condition
when the task language is German, due to the
unit-first format matching the verbal structure
of German.

H7: Participants will perform better in the dec-
ade-first condition than in the unit-first condi-
tion when the task language is French, due to

the decade-first format matching the verbal
structure of French.

Methods

Participants

To examine the relationship between an indi-
vidual's home language and their understand-
ing of numbers within Luxembourg's multilin-
gual school context, this study focused on
participants with the following home lan-
guages: Luxembourgish, German, French,
Portuguese and South Slavic languages. The
goal was to recruit 100-150 participants, with
approximately 20-30 individuals per home lan-
guage group. These datasets consist of newly
collected and already existing datasets (col-
lected under equivalent conditions). A previous
study (Lachelin, 2024) used the same experi-
mental task as our study, but with a different
research question: They aimed to compare
Luxembourgish bilinguals with French or Ger-
man monolinguals. Providing a Statistical
Power Analysis, they calculated that a sample
size of about 40 participants per group would
be appropriate for their purpose. Considering
our limited timeframe for recruiting in this pro-
ject, we aimed at recruiting 20-30 participants
per group instead.

To fulfil the requirements for this study, the
participants needed to be between 18 and 25
years old and have spent at least 10 years in
the Luxembourgish public school system.
These requirements need to be fulfiled be-
cause our main interest is how home language
may interact with languages of math instruc-
tion, which in the Luxembourgish public school
system involves a switch of math instruction
language from German (LM1) to French (LM2)
after 6th grade. Selecting participants who
were schooled in the Luxembourgish system
for a sufficient duration thus ensured that all
participants experienced this switch in lan-
guage of math instruction.

The participants were recruited through post-
ers (digital and print), social media, the univer-
sity mailing portal and word-of-mouth.
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All participants received detailed information
about the study and provided informed con-
sent. They were rewarded with a 15€ voucher
afterwards.

After data cleaning (removing incomplete da-
tasets and those not fitting eligibility criteria,
trimming RT +/- 3 individual standard devia-
tions from each individual mean), the final
sample consisted of N=140 bilingual partici-
pants whose demographic data can be found
in Table 1. Further, N=73304 trials were in-
cluded in the analysis.

Table 1
Demographic data

Sample Gender Mean age Mean TTR Mean N
size ratio (SD) (SD) spoken
(M/F) languages
(SD)
40 15/25 21.98 (1.81) 112.18 (16.07) 4.08 (0.47)
18 7/11 21.61(1.95) 112.89(21.25) 4.06 (0.52)
20 10/10 21.30 (2.10) 114.20(20.82) 3.80 (1.08)
46 19/27 21.91 (1.91)  107.09 (20.39) 5.00 (0.00)
16 5/11 21.69(1.93) 96.19(13.74)  5.00 (0.00)

Note. HL = home language; M/F = Male/Female; SD = standard
deviation; TTR = Tempo Test Rekenen; LUX = Luxembourgish;
GE = German; FR = French; POR = Portuguese; SLA = South
Slavic

We found no significant differences between
the home language groups, except for the two
following: Firstly, when analyzing the influence
of home language on the TTR score, Tukey

post-hoc tests revealed that the South Slavic
group had a significantly lower score than both
the French and the Luxembourgish group

Simultaneous

(p<.05). It is important to consider that this
could be due to the small sample size for the
South Slavic group that didn’t meet our re-
cruitment goal and could have influenced our
statistical power which was also taken into ac-
count for our discussion.

Moreover, the Portuguese and the South Slav-
ic group showed a significant higher mean
number of spoken languages across all groups
(p<.05).

Stimuli and Procedure

The experiment was conducted using Lab-
vanced, an online experiment platform. For the
single online session that participants com-
pleted on their own device, we asked them to
complete the session in a quiet environment to
minimize distraction.

Firstly, the participants had to fill out a demo-
graphic and linguistic questionnaire to collect
information and exclude participants outside
the target population. To determine their home
language, participants were asked in the ques-
tionnaire which language they learned first.
Moreover, we asked them about how many
languages they speak, how often they speak
those languages and finally how the partici-
pants rank the fluency level of these lan-
guages. Additional demographic information
about the participants that was collected was

Sequential
Unit-First

Ten-first

18

time \ % time 7. %
age, gender and declarations concerning any

neurodevelopmental difficulties for example
dyslexia, ADHD or dyscalculia. This was nec-
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essary, to exclude individuals that did not align
with the frame of the study and which may
have affected the results with confounding var-
iables.

The main experimental task was a verbal-
visual number matching task which was used
in previous studies (e.g. Lachelin et al., 2022)
to investigate the influence of the language of
mathematical instruction on number pro-

cessing (see figure 1).

Figure 1: lllustration of the auditory-visual number match-
ing task, in which numbers were presented orally in
German or in French to the participants.

In the task, which was completed in two lan-
guages (German and French), participants
heard a two-digit number which was the target
stimulus. Afterwards, they saw four Arabic
numbers on their screen, from which they had
to pick the heard target number. The three
other numbers were distractors. One of the
three distractors was the reversed version of
the target number, one had the same decade
as the target but the unit 1 and the third
number had the same unit as the target, but
the decade is 1. For instance, if the target
was 35, the distractors would be 53 (reversed
version), 25/45 (decade +1) and 34/36 (unit
11). The stimuli were restricted to 2-digit num-
bers between 23 and 69, excluding ties, round
tens, and numbers with 1 or 9 as unit digits.
Numbers above 69 were excluded as well be-
cause they follow a different phonological
structure in French as in German which would
cause longer reaction times (Lachelin et al.,
2022). We counterbalanced if the participant
started with the German or French task to
avoid order effects, learning effects and fa-
tigue, whereas the order of conditions, trials
and stimuli (placement of target and distractor
stimuli on the screen) was randomized.

In the simultaneous condition the units and
tens of the target number and the distractors
were presented at the same time. In the ten-
first condition, the tens of the target and the
three distractors appeared, which mimics the
verbal structure of number words in French in
which the decade is named before the unit
(e.g. "trente-deux"). After 500ms, the units ap-
peared. In the unit-first condition, the units of
the target and the three distractors were
shown first, which corresponds to the verbal

structure of number words in German in which
the unit is named before the decade (e.g.
"zweiunddreiBig"). Here, the tens then ap-
peared also after 500ms.

In each condition, the stimuli remained on the
screen until the participant provided their re-
sponse. The dependent variables were correct
response times in ms and error rate. The re-
sponse time is measured either from the first
appearance of the last digit (for the sequential
conditions) or from the entire number (for the
simultaneous condition) until the response is
submitted. Reaction times in the sequential
and simultaneous conditions are not directly
comparable, as participants in the simultane-
ous condition must process both digits concur-
rently, whereas in the sequential condition
they have already processed the first digit
when the second one appears.

After the main task, participants completed the
Tempo-Test-Rekenen (TTR) - a short arithme-
tic fluency test. It contains 40 addi-
tions/subtractions/multiplications/divisions from
which the participants had to solve as many as
possible in one minute. This was used as a
control variable to ensure that the home lan-
guage groups did not differ in their general
mathematical abilities.

Overall, the experiment did not extend the
length of approximately forty minutes.

Results

Data Preparation and Procedure

Correct response Time (RT in milliseconds)
data and accuracy data (error rates in percent)
were analysed using a repeated-measure
ANOVA. All analyses were conducted in SPSS
using a 2(Task Language: German=LM1,
French = LM2) and 3(Condition: Decade-first,
Unit-first and simultaneous) within-subjects
design, with home language group (Luxem-
bourgish, German, French, Portuguese and
South Slavic) as a between-subjects factor.
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Response Time

Mean RT in each task condition and language across home language
groups

French_HL German_HL Lux_HL South Slavic HL

Portuguese_HL

Figure 2: Mean response times (ms) across task condi-
tions and all home language groups for German (DE)
and French (FR) task language

Main effects

TASK LANGUAGE: LM1 VS. LM2.
Response time did not differ significantly be-

tween the German and French languages F
(1,135) = 0.73, p = .395, partial n? = .005.

CONDITION. There was a strong and signif-
icant effect of Condition, F (2,270) =508.059, p
= .001, partial n? = .790. Post-hoc tests (Bon-
ferroni) showed that reaction times in the Dec-
ade-first condition (M = 1019 + 19 ms) were
significantly faster than in the Unit-first condi-
tion (M = 1112 +19ms; p < .001) In addition,
responses in the Simultaneous condition (M =
1251 +20ms) were also significantly slower
than in the Unit-first condition (p < .001). The
comparison between Simultaneous and Dec-
ade-first revealed that Decade-first processing
was significantly faster than Simultaneous (p <
.001). Therefore, participants processed num-
ber words most efficiently in the Decade-first
condition, followed by the Unit-first condition,
while the Simultaneous condition resulted in
the slowest responses. A plausible explanation
is that the sequential presentation (Decade-
first and Unit-first) allows participants to pro-
cess the first digit immediately and can already
start processing the number before the second
digit appears which can lead to faster re-
sponses. In contrast, in the Simultaneous con-
dition, both digits appear at the same time, so
participant need to process both digits at the

same time which results in slower reaction
times.

HOME LANGUAGE GROUP. The main ef-
fect of home language group was not signifi-
cant, F (4,135) = 1.357, p = .252, partial n? =
.039.

Interaction Effects

TASK LANGUAGE AND HOME LAN-
GUAGE. Interaction between Task language
and home language was significant, F (4,135)
= 13.252, p < .001, partial n? = .282. Bonferro-
ni post-hoc tests were conducted to compare
performance in LM1 (German) and LM2
(French) within each home language group.
Post-hoc analyses showed that the Luxem-
bourgish group showed a significant difference
between LM1 and LM2 (p <.001). Participants
were faster in German than in French as ex-
pected in H1.

For the German speakers, there was no signif-
icant difference found between LM1 and LM2
(p = .134). Therefore, the hypothesis H2 that
German participants perform  better in
LM1(German) is not supported.

The French home language group responded
significantly faster in LM2 in than in LM1 (p
<.001). This result confirms the hypothesis H3
that predicted that French participants would
perform better in their home language.

The Portuguese group showed no significant
difference between LM1 and LM2 (p =.880).
This result means that the home language of
Portuguese speakers did not significantly in-
fluence processing speed in the two LMs.

For the South Slavic group, the comparison
between LM1 and LM2 did not reach signifi-
cance (p = .075). However, the estimated
marginal indicated numerically faster RTs in
LM1(M = 1161.68 ms) than in LM2(M =
1227.07 ms) although the effect was not statis-
tically significant. It is important to note that the
South Slavic group had fewer participants than
the other home language groups, which may
have reduced statistical power and contribute
to the lack of significance. Therefore, the hy-
pothesis H5 that the South Slavic group would
respond faster in German was not supported.
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CONDITION AND HOME LANGUAGE.
This interaction was significant, F (8,270) =
3.201, p = .002, partial n* = .087. This result
indicates that strength of the condition effects
is different between the home language
groups.

Post-hoc comparisons showed that all home
language groups responded fastest in the
Decade-first condition with shorter response
time than Unit-first condition and Simultaneous
condition (p <.001).

TASK LANGUAGE AND CONDITION.
The interaction between Task language and
Condition reaches significance F (2,270)
=23.950, p < .001, partial n? = .151, indicating
that the difference between LM1 (German)
and LM2 (French) is different across the three
conditions. The post-hoc tests revealed that, in
the Unit-first condition, participants responded
significantly faster in LM1 than in LM2 (1087
vs 1137; p= .001) which supports H6. In the
decade first condition, participants responded
slower in German than in French (1040 vs
998; p = .007) which supports H7. For the
simultaneous condition, there was no signifi-
cant difference between German and French
(1237 vs 1264; p = .119).

TASK LANGUAGE X CONDITION X
HOME LANGUAGE. The three-way interac-
tion of Task language, Condition and home
language was not significant, F (8,270) =
1.611, p = .122, partial n? = .0415.

Error Rates

Mean error ratesin each task condition and language across home
language groups

ok
in

g 3

g

Figure 3: Mean error scores across task conditions (dec-
ade-first, simultaneous, and unit-first) and home lan-

guage groups for German (DE) and French (FR) task
languages.

Main effects:

There was no significant main effect for the
Task Language, F (1,135) = 0.42, p = .518, n?
=.003.

However, the Condition significantly affected
error rates, F (2,270) = 4.661, p = .010, n? =
.033. Post-hoc tests showed that participants
made less errors in the decade-first condition
than in the simultaneous condition(p=.020),
although the comparison between
Simultaneous and Unit-first condition was not
significant (p = .159), as well as the compari-
son between Unit-first and Decade-first condi-
tion (p = .809).

There was no significant main effect of home
language, F (4,135) = 1.42, p = .231, partial n?
= 0.40.

Interaction effects

TASK LANGUAGE AND HOME LAN-
GUAGE. The interaction of Task language
and home language group was significant, F
(4,135) = 7.07, p < .001, partial n* = .173.

For the Luxembourgish group, participants al-
so made fewer number of errors in LM1 than
in LM2 (p = .035). This result confirms the hy-
pothesis that Luxembourgish speakers would
perform better in LM1 than LM2 and it is con-
sistent with the RT result, which also showed
better performance in LM1.

For the German home language group, partic-
ipants made a similar number of errors be-
tween LM1 and LM2 (p = .938), this result is
compatible with the RT results but the hypoth-
esis (H2) that the German speakers perform
better in their home language is not supported.
The post-hoc tests revealed that the French
speakers made significantly fewer errors in
LM2(French) than in LM1(German) (p = .011),
which confirms the hypothesis (H3) that
French participants perform better in their
home language.

The participants in the Portuguese HL group
made more errors in the LM1 (German) than
LM2 (French), which differed from their ab-
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sence of response between the two LMs in
RT. Hence, our hypothesis (H4) was partly
confirmed.

The South Slavic speakers made significantly
fewer errors in LM1 than in LM2 (p<.001)
which strongly supports the hypothesis (H5)
that the South Slavic group would perform bet-
ter in German.

CONDITION AND TASK LANGUAGE.
The interaction between Task Language and
Condition was not significant, F (2,270) = 2.41,
p =.092, partial n* = .018.

HOME LANGUAGE AND CONDITION.
The interaction between Condition and Home
Language Group did not reach significance, F
(8,270) = 1,32, p = .233, partial n?>= .038.

CONDITION X HOME LANGUAGE X
TASK LANGUAGE. The three-way interac-
tion of Condition x home language x Task lan-
guage was not significant, F (8,270) = 1.45, p
= .177, partial n* = .041.

Discussion

The main goal of this study was to investigate
the influence of home language on number
transcoding performance in the two languages
of math instruction (LM1 German and LM2
French) in Luxembourgish multilinguals. Our
results found significant interaction effects be-
tween the task language and the home lan-
guage group, suggesting different patterns of
performance across groups. We also found a
significant interaction between condition and
task languages, suggesting that the perfor-
mance can be facilitated if the verbal structure
of number words is consistent with the order of
appearance of decade or units first.

Interaction of task Ilanguage and
home Ianguage

As Bermejo et al. (2021) have shown, the in-
fluence of the task language on mathematical
processes is evidenced. Although their paper
indicates that age and task type have an influ-

ence, the performance in mathematics is
overall still lower when language of task in-
struction and mother tongue (comparable to
our definition of home language) are not
matched. Following, it seems interesting to
look into our findings:

As predicted by our hypothesis (H3), we found
that French speakers were slower in LM1
German than LM2 French, both for response
time and for error rates. This aligns with Lach-
elin’s (2022) findings, that the difference in the
German and French language structure influ-
ences transcoding performance.

Contradictory to our hypothesis (H2), we found
that participants in the German home lan-
guage group performed equally in the LM2
French task condition and in the LM1 German
task condition, for error rates as well as for re-
sponse time.

Regarding the Luxembourgish group we found
a significant difference between the LM1 Ger-
man and the LM2 French condition for both
response times and error rates. That confirms
our hypothesis (H7) that, they would perform
better in LM1 German. Our findings are con-
sistent with Lachelin’s (2024) results, who only
focused on one home language group (Lux-
embourgish). Furthermore, Van Rinsveld et al.
(2017) indicate similar results, as they could
prove that Luxembourgish participants re-
quired more time and made more errors for
complex mathematic additions in French com-
pared to German.

In participants speaking Portuguese as home
language, we only found a better performance
in French compared to German for error rates,
whereas in response time, no difference be-
tween LM1 German and LM2 French was
found. Following, our hypothesis (H4) can be
confirmed, as we thought they would perform
better in the French task.

Regarding our hypothesis (H5) that South
Slavic participants would perform better in the
German task: we found that for error rates the
performance in LM1 German was indeed bet-
ter than in LM2 French. The results on re-
sponse time did not meet statistical signifi-
cance. Following, we can partly confirm our
hypothesis. Future investigations in this case
would be possible.
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When we compare our findings to the study of
Greisen et al. (2021), we see similar results:
Luxembourgish speaking pupils (third graders)
had an advantage in comparison to French,
Portuguese or South Slavic home language
groups in a mathematic task written in German
(LM1). Only in comparison to the South Slavic
group, our findings are more differentiated, as
their error rates performance was better in
LM1 German than in LM2 French. Neverthe-
less, our findings also indicate that task lan-
guage could have an impact on mathematic
performance and achievement.

Following, our findings can be used as guide-
lines for educational implications. As French
speakers are slower in processing mathematic
tasks in German, the Luxembourgish LM1 sys-
tem can be a disadvantage to them, because
they are first confronted with their ,slower®
language, German. They might need longer to
understand certain tasks in mathematics and
thus may have more

problems to follow the lessons. Knowing this
can be an essential key, as personal support
by the teachers can be provided specifically
for French speakers in the LM1 system. Con-
cerning the German home language group,
our findings indicate that they do not need
special care in LM1 or LM2, as they perform
the same in German and French. The Luxem-
bourgish home language group may receive
extra care when transitioning from the LM1 to
the LM2 system, as they performed overall
better in the German task than in French and
for this reason might need help with the new
language setting. Concerning the educational
implications for the Portuguese speakers, it
would be plausible to provide additional help in
the LM1 German math’s lessons, as partici-
pants from the Portuguese home language
group had higher error rates in the German
tasks than in the French ones.

Similarly, the South Slavic speakers could also
be supported in the LM1 system, as they
made more errors in German than in French.

Interaction of task language and con-
dition

Concerning the Unit-first condition, participants
responded faster in German than in French,
which is in line with our hypothesis (H6).
Following, the analysis of the Decade-first
condition showed that participants responded
slower in German than in French. Similarly, in
a slightly different research design, Van
Rinsveld et al. (2015) found that participants
systematically produced more errors on the
“ten digit” (compared to the Decade-first condi-
tion), when they calculated in German and
more errors on the “unit digit” (compared to the
Unit-first condition), when they calculated in
French. Additionally, Klein et al. (2013) high-
lighted the strong differences between number
word systems. In particular, their findings indi-
cate that place value integration of numbers
seem harder for inverted number words, like in
German. Those findings are quite interesting,
because they indicate that seeing the Unit-first
is an advantage when performing the task in
German, which fits with German number
words being pronounced with the Unit-first.
The opposite pattern occurs in French, with
better performance in French for the Decade-
first condition, which also fits with the linguistic
structure of French that pronounces the dec-
ade first.

Overall, it means that the linguistic structure of
the language has an impact on how the audi-
tory number word is processed and that show-
ing either the decade or the unit alone as a
prime, before showing the full two-digit number
can facilitate the transcoding performance in
French or in German, respectively.

Limitations

RESEARCH DESIGN. The present study in-
vestigates how home language, task lan-
guage, and presentation format influence
number processing performance.

When reflecting on the research design, sev-
eral factors need to be considered that may
had an impact on our results, with home lan-
guage as one of them. To determine the home
language of the

participants, they were asked in the question-
naire which language they have learned first.
Although this procedure may appear as the
best way to identify someone’s home lan-
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guage (often corresponding to the native lan-
guage/mother tongue), it is important to
acknowledge that this assumption may not al-
ways hold. In bilingual or multilingual families,
the initially acquired language may later be
overshadowed by another due to internal fac-
tors (e.g., increased interaction with the parent
who speaks the later-learned language) or ex-
ternal factors (e.g., changes in kindergarten,
peer group language, relocation). These con-
siderations should be taken into account when
interpreting our findings.

Furthermore, reaction times in the sequential
and simultaneous conditions are not directly
comparable, as participants in the simultane-
ous condition must process both digits concur-
rently,

whereas in the sequential condition they have
already processed the first digit when the sec-
ond one

appears.

ONLINE EXPERIMENT. A complete in-
ternal validity is not given as the experiment
was conducted online. In this design it is near-
ly impossible to control if the participants car-
ried out the experiment with environmental dis-
tractions, such as auditory (e.g. noises from
roommates), physical (e.g. personal belong-
ings) or general discomfort due to exposure to
heat or cold. Not being able to control sources
of error variance may reduce the power of
online experiments, as also stated by Lache-
rez (2008). In a laboratory, more equal condi-
tions can be ensured. However, the advantage
of doing the experiment online is that the par-
ticipants can conduct the study at their normal
environment and thus the performances could

be more accurate, rather than in the arbitrary
laboratory setting (Clifford & Jerit, 2014).
Nevertheless, the possibility of extraneous var-
iables should be considered.

SOUTH SLAVIC HOME LANGUAGE.
There was a trend for a response time differ-
ence between German and French in the
South Slavic group that did not reach signifi-
cance, which is likely to be due to the fewer
number of participants in this group that may
have led to reduced statistical power.

In addition, this group was also significantly
different from other home language groups on
the TTR scores, which calls for further study
with more participants in this group to better
understand their different profile of perfor-
mance.

Potential Advancements for the Fu-
ture

As explained above, the choice of defining
home language as the language first learned
can be questioned. Considering that many
other linguistic variables were collected for the
study, it would be interesting to see how the
definition of a participant's home language
(i.e., rated by the participant as its most fluent
language, or most frequently spoken lan-
guage) may potentially affect the pattern of
performance in our number transcoding task.
Another possible way to conduct further inves-
tigations, would be to have a look at home
language groups from other language back-
grounds, such as English or Italian as those
language groups

have a rising impact in Luxembourg.
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Daily Mood and Audiovisual Behaviour: Ambulatory
Assessment with Facial Landmarks and Acoustic Features?

Elias Holzgartner, Carla Haasenritter, Audrey Haeck, Jil Bocquet, Sébastien Gorecki
Supervisor: Prof. Dipl.-Psych. Philip Santangelo, David Tekampe

Ambulatory assessment captures affect in daily life, yet affect—facial-vocal behaviour associations
are dominated by cross-sectional work. In a remote, privacy-preserving web-based protocol, we
paired self-reports with a prompted recording to extract multimodal affect features in real-time. Adults
in Luxembourg (N = 38) completed a 7-day protocol (1/day) providing self-reported valence and
tense-arousal, and a 90-second recording comprising a standardised sentence followed by speech.
Facial behaviour was quantified via MediaPipe blendshape-derived composites of positive
(smile/cheek-squint) and negative expressions (frown/brow-down/nose-sneer). Voice-derived valence
and arousal were quantified using the devAlce Multi-modal Expression module (acoustic/linguistic).
Between-person analyses used Pearson correlations, hierarchical regression for incremental validity
of daily significant-event ratings beyond self-reported affect, and literature-informed moderation mod-
els (sleep, personality). Convergent validity was strongest for valence (voice-derived valence with
self-reported valence, r = .60, p < .001). Criterion validity was supported by significant associations
between voice features and event ratings (r = .60, p < .001), whereas facial composites showed
smaller but significant links with valence and event ratings (|r] = .36—.45). Sleep was positively related
to valence and moderated the voice—valence association, and neuroticism was negatively related to
valence.Preliminary results suggest voice-derived features are more informative than facial compo-
sites for augmenting self-reported valence and daily event appraisal. Overall, this pilot supports pri-
vacy-preserving multimodal ambulatory assessment; future work should increase sampling density
and apply multilevel (within-person) models with dimensionality reduction.
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1. Theoretical Backround

This quantitative study examines the objectivi-
ty and subjectivity of mood in everyday life.
This is highly relevant, as mood also in-
fluences our perception, our actions and thin-
king, and our memory (Dreisbach, 2008). Mo-
reover, if it is possible to objectively measure
mood using facial landmarks and voice fea-
tures, then these programs could also be
used, for example, to better evaluate state-
ments in forensic psychology. This highlights
the importance of accurate mood measure-
ment for a comprehensive understanding of
mood.

2. Introduction

Emotions play a crucial role in our everyday
lives and affect our psychological well-being,
decision-making and social interaction. In psy-
chology, emotions are commonly separated
into valence and arousal, describing how
pleasant or unpleasant emotional states are
and how intense they are. This framework
helps us study emotional experiences along
these dimensions.

Traditionally, emotions have been assessed
using self-report measures, as they are easy
to do and offer direct access to individuals’
perceptions of their subjective experiences.
However, there are certain limitations to self-
reports, including recall bias, social desirabili-
ty, and limited understanding of one’s own
emotions (Mauss & Robinson, 2009). These
limitations lead researchers to consider objec-
tive indicators for the assessment of emotion,
such as facial expressions and vocal charac-
teristics, as a complementary source of infor-
mation.

There is a lot of research supporting that emo-
tional states are reflected in facial behavior
and vocal features (Ekman, 1993)(Scherer,
2003). The association between facial expres-
sion and emotional processes has long been
made, with specific patterns of facial muscle
activation linked to different affective states

(Ekman, 1993). Similarly, vocal characteristics
such as pitch, intensity, and prosody have be-
en shown to vary depending on emotional va-
lence and arousal (Scherer, 2003). Technolo-
gical advances enabling the automatic
analysis of emotional information from facial
landmarks and acoustic speech features have
made objective emotion assessment increa-
singly accessible.

Despite these advances, much of the existing
evidence on objective emotion measurement
relies on cross-sectional or laboratory-based
designs. Laboratory studies have certain limi-
tations such as artificial settings, controlled
stimuli, and low external validity. In cross-
sectional approaches, within-person variability
of emotional states is neglected. As emotions
fluctuate within individuals, there is a growing
consensus that repeated, within-person as-
sessments in real-world contexts are necessa-
ry to adequately study emotional experiences
(Trull & Ebner-Priemer, 2020).

Ambulatory assessment methods address
these limitations by enabling repeated measu-
rements of emotions in participants’ natural
environments. Using mobile technology, am-
bulatory assessment allows for the collection
of momentary self-reports alongside objective
behavioral data, thereby increasing external
validity and reducing retrospective bias (Trull &
Ebner-Priemer, 2020). This approach is really
useful when investigating the correspondence
between objective emotional indicators and
subjective mood reports as they occur in daily
life.

In addition to emotional indicators, the relati-
onship between objective and subjective mea-
sures of emotion may be influenced by indivi-
dual differences. Sleep for example plays an
important role in emotional regulation, with in-
sufficient sleep being associated with a more
negative mood and altered emotional proces-
sing (Walker, 2009). Additionally, personality
traits, such as neuroticism, are linked to diffe-
rences in emotional self-reporting (Costa &
McCrae, 1992). These factors may therefore
moderate the degree to which objectively
measured emotional signals align with indivi-
duals’ subjective emotional experiences.

The present study aimed to investigate the re-
lationship between objective audiovisual emo-
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tion indicators and momentary self-reported
mood using a fully remote, ambulatory asses-
sment design. Specifically, we examined whe-
ther facial and vocal features correspond with
self-reported emotional valence and arousal
across repeated daily measurements.
Furthermore, we evaluated the validity of the-
se objective measures and explored whether
sleep and personality traits moderate the
association between objective and subjective
emotional assessments.

2.1 Comparing subjective and objecti-
ve perceptions of mood

As already mentioned, both objective and sub-
jective measurements of mood are taken in
the study. This serves to provide as accurate
as possible a picture of mood, as it is exa-
mined from both sides.

2.1.1 SUBJECTIVE MEASUREMENT OF MOOD
Mood refers to an individual’'s emotional condi-
tion and mindset. This shapes the way they
perceive their experiences and aspirations and
may fluctuate in response to their physical or
psychological state (Mackenthun, 2004).

The subjective perception of mood is mea-
sured using the six-item short scale Momenta-
ry mood (primary outcome) by (Wilhelm &
Schoebi, 2007). This has been proven useful
in a field study because it is easy and quick to
complete. By only using single items, prob-
lems with the reliability may occur. For that
reason, using short scales is advisable. The
study shows that the three factors (calmness,
valence and energetic arousal) are well suited
to ensuring reliability. Therefore, using the
questionnaire is very useful due to the good
psychometric properties (Wilhelm & Schoebi,
2007). Direct subjective measurement me-
thods offer the personality of flexible and user-
friendly data collection. There are some situa-
tions in which subjective measurements are
necessary, if the object of research is subjecti-
ve in nature (e.g., personality) (Weigand,
2018).

However, the subjective measurement can al-
so lead to data falsification. Conscious falsifi-
cation of data occurs, for example, because of

the “fake good” or “fake bad” effect. This me-
ans that the test subjects intentionally try to
portray themselves positively or negatively in
relation to the subject being researched. The
falsification does not always have to be
conscious, but it is necessary to pay attention
to it (Weigand, 2018).

A study by (Johnson, 1981) addressed the to-
pic of self-disclosure. Among other things, the
study sought to examine the extent to which
self-disclosure captures factual information or
merely reveals how a person wants to be seen
by society. The results of the study show a
slight correlation between self-presentation
concepts (median r = 0.21). This means that a
self-report tends to represent how a person
would like to be seen and is not a true “self-
disclosure”. However, since only a slight corre-
lation was found, the results are of little signifi-
cance (Johnson, 1981). Given this situation, it
makes sense to conduct both an objective and
a subjective measurement to obtain a picture
of mood as accurate as possible.

2.1.2 OBJECTIVE MEASUREMENT OF MOOD

In order to obtain more accurate data, this stu-
dy also uses indirect objective measurements,
as this type of data collection does not involve
any of the aforementioned distortions (Wei-
gand, 2018).

Emotions are the subjective experience of sti-
muli and influence, for example, the automatic
nervous system. The physiological response
of the body to emotions makes it possible to
measure them objectively (Mackenthun,
2004).

The affect-as-information hypothesis refers to
the fact that people can tell how someone
feels or what they think about something from
their voice or facial expressions. For example,
if a teacher notices that a student has a shaky
voice during a presentation and concludes that
the student is nervous, they are using the
voice as information. But the student themself
can also hear their voice. Therefore, the per-
son themself knows that they are becoming
nervous, and hearing their own shaky voice
confirms this once again. So, the student uses
their expression as confirmation of their fee-
lings. However, if the student does not feel
nervous but still has a shaky voice, it would
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lead to discrepancy between an affective belief
and an embodied affect (Schwarz, 1987).

This results in poorer memory of the situation
and complicated decision-making (requiring
more time) and shows that people want proof
of what they feel (Clore et al., 2012). The hy-
pothesis therefore confirms the objective mea-
surement approach of the present study, as it
assumes that facial expressions and voice are
carriers of information about a person’s mood.

2.1.2.1 OBJECTIVE MEASUREMENT THROUGH
AFFECTIVE PROSODY

Even with children as young as three or four
years old, people use a special kind of langu-
age called “baby talk”. This involves a distinc-
tive intonation, a higher pitch, the use of nick-
names, and the formation of short and simple
sentences. Baby talk not only leads to a better
understanding of language by children towards
adults, but also conveys affection and care to
children (Zebrowitz et al., 1992). Language
therefore also serves as a nonverbal expressi-
on of emotions, as prosodic features convey a
person’s mood and state of mind. This is cal-
led affective prosody and can thus be used to
measure mood (Ackermann et al., 2004).

2.1.2.2 OBJECTIVE MEASUREMENT THROUGH
FACIAL EXPRESSIONS

The phenomenon of emotional communication
is already shown in a person’s facial expressi-
ons early on. An experiment with one-year-old
children showed that children can understand
the emotional facial expressions (happy, fear-
ful, sad, angry) of other people (in this case,
their mother). To do this, children were lured
onto a plexiglass panel with a toy and different
facial expressions. The plexiglass panel looks
like a cliff to the children, as they already have
depth perception and can see that there is an
“abyss” below the plexiglass panel. When the
caregiver’s facial expression was happy, most
of the children crawled onto the plexiglass pa-
nel. When the caregiver’'s facial expression
was fearful, no children crawled on the plexi-
glass panel.

This phenomenon is called “social reas-
surance”. When a child feels uncertain in a
new situation, it seeks information from the fa-
cial expression of its caregiver. If the person

smiles (positive information), the child feels sa-
fe. If the information is negative, the child
avoids the situation. Accordingly, emotional in-
formation is conveyed through facial expressi-
ons. Thus, as with affective prosody, emotion
can be gleaned from a person’s face as an ob-
jective perception of their mood (Bolten &
Schneider, 2010).

In this study, facial features are measures u-
sing the Facial Action Coding System (FACS).
FACS is a system to scientifically measure fa-
cial features and was developed based on
knowledge of muscle movement and the
associated facial features (Waller et al., 2020).
These muscle movements are called action
units (AU) (Ekman et al., 2002). Ekman postu-
lates that emotions have a universal form of
expression. However, their interpretation and
intensity are dependent on culture, personality
and situation.

Falsifications occur when a person attempts to
convey an emotion through facial features
even though that emotion is not present, or
when attempting to conceal a facial expression
that would reflect the actual emotion. Accord-
ingly, emotions can be determined from the
face, but possible distortions must be taken in-
to account (Ekman, 1993). We could conclude
that there are interindividual differences, but
the similarities outweigh them. Thus, FACS
can be used to make an objective measure-
ment of mood (Ekman et al., 2002).

2.2 Variables influencing mood

In order to determine a person’s mood more
accurately, variables that influence the mood
of the test subjects are also examined. In this
case, the influencing variables are sleep and
personality.

2.2.1 SLEEP AND MOOD

“The quality and amount of sleep (...) in-
fluences the way we react to these events and
may be an important determinant in general
well-being” (Vandekerckhove & Cluydts, 2010,
p.220). It is assumed that a person’s mood is
influenced by REM sleep, whereby reduced
sleep leads to greater sensitivity to emotional
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events during the day (Vandekerckhove &
Cluydts, 2010). However, a person’s sleep can
also be influenced by their mood (Hold, 2014).
In this context, a negative mood can be equa-
ted with stress (Dreisbach, 2008). One study
measured the relationship between sleep and
stress. Hold (2014) postulates that experien-
cing stress has an influence on subjective
sleep quality. The more negative the mood,
the poorer the subjective sleep quality. Ac-
cordingly, the relationship between mood and
sleep is a bidirectional causal connection and
is therefore relevant to the present study, be-
cause it is vital that a person’s subjective sleep
should be taken into account when assessing
their mood.

2.2.2 PERSONALITY AND MOOD

Personality is considered as a stable trait over
time (Kumpf, 2016). The construct of persona-
lity could be summarized by factor analysis in-
to five facets of personality, the five-factor-
model. The dimensions are extraversion, ag-
reeableness, neuroticism, conscientiousness
and openness. The model is widely accepted
by researchers. It is very relevant to take per-
sonality into account, as it describes the most
important individual differences in humans
(Goldberg, 1990).

Personality traits influence a person’s way of
thinking, behaviour, and coping with situations
in response to external stimuli. Depending on
the expression of a personality trait, people
react differently to positive and negative
moods in their environment (Kumpf, 2016). A
study by Larsen & Ketelaar (1991) postulates
that a stronger expression of neuroticism
shows a higher sensitivity to positive external
stimuli (Larsen & Ketelaar, 1991). A more re-
cent study once again demonstrated the
connection between extraversion and neuroti-
cism and positive and negative moods (Canli
et al., 2004). Based on multiple confirmations,
it can therefore be assumed that these effects
actually exist. Accordingly, it can be assumed
that personality traits have an influence on
mood and are therefore extremely relevant to
the present study.

2.3 Aim of the study

With regard to the theoretical background
mentioned above, the study aims to examine
the relationship between objective and subjec-
tive measurements and aims to determine the
extent to which the objective measurements
are valid. In addition, demographic data should
be taken into account with regard to moderati-
on.

This results in the following research question:
1. To what extent do objective audiovisual fea-
tures correlate with momentary self-reported
mood?

2. Are the objective measures psychometrical-
ly / criterion-valid (convergent and incremental
validity vs. self-report)?

3. Do demographics (age, sex/gender, educa-
tion, language fluency, sleep, personality
traits) moderate these associations? (explora-
tory research question)

This gives rise to the following hypothesis:

H1: There is a correlation between the objecti-
ve audiovisual features and the momentary
subjective self-reported mood.

H2: The objective measures show psychomet-
ric validity (incremental/criterion validity) in
predicting subjective mood.

H3: Sleep moderates this association.

H4: Personality moderates this association.

3. Methods

In a 7-day, within-subjects study (Luxem-
bourg), participants complete the validated six-
item mood short scale (~1-2 min) and a 90-
second prompted video daily. We compute
MediaPipe facial landmarks and openSMILE
acoustic features.

3.1 Sample

The sample consisted of English-speaking
adults (=18 years) (N = 38, 7 male, 27 female
and 1 divers) recruited via posters and online
notices at the University of Luxembourg. Parti-
cipation was anonymous and voluntary. The
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recruitment emphasised inclusivity and diversi-
ty in participant demographics to provide a he-
terogeneous sample. To maximise protocol
adherence while preserving voluntariness, all
participants will receive a 10€ voucher ir-
respective of completion. We will emphasise
the value of complete data and support ad-
herence via brief reminders and progress
feedback. Compensation remains unconditio-
nal. The age ranged from 18 to 39 (M = 23.8,
SD =4.19).

3.2 Procedure and Measures

After registration, participants receive an in-
formation sheet and provide informed consent.
Afterwards some demographics were mea-
sured once via a Qualtrics questionnaire. Here
the participants had to indicate some demo-
graphic data (see Appendix A). A short Perso-
nality assessment was also included, the BFI-
10. The BFI-10 from Rammstedt & John
(2007) is a 10-item short form of the Big Five
(5-point Likert). brief but widely used and pro-
vides acceptable reliability for research with
minimal burden.

For the daily assessment a link was sent to the
participants via e-mail. Every day they got a
reminder. In the daily assessment, the partici-
pants had to fill out a questionnaire about their
Momentary mood. The six-item short scale
from Wilhelm & Schoebi (2007) was used.
This is an empirically validated EMA instru-
ment assessing valence, calmness, and ener-
getic arousal (two bipolar items per dimension;
7-point response). Items are anchored to “right
now”; subscales are item means (higher = mo-
re positive valence, greater calmness, higher
energetic arousal).

Afterwards a 90-second self-report video with
audio responding to a standardised prompt
about the day and feelings had to be done.
The participants had to read a basic sentence
and then speak freely. To avoid self-correction
behaviour regarding their facial expressions,
the screen blacks out as soon as the recording
starts.

During the recording Facial landmarks are
extracted in real time with MediaPipe (frame-

wise landmark coordinates). Raw video is not
stored; only derived landmark time-series are
retained. No face recognition is performed.
Acoustic features were extracted with openS-
MILE (audEERING) from the daily audio track
(e.g., prosodic, spectral, and voice-quality
descriptors). To minimise identifiability, we will
store derived features only (no raw audio).

3.3 Statistical Analysis

For all analyses, continuous recordings were
reduced to a single row per participant and
EMA session. Segment-level acoustic features
from audEERING were first extracted for each
speech segment and then summarised at the
session level using duration-weighted means,
with segment length as the weight. Facial ac-
tion unit (AU) intensities (0-5) and AU-on indi-
cators (0/1) were treated as framewise time
series and aggregated per session using time-
weighted means, where weights corresponded
to the interval between successive frames to
approximate their represented time. Medi-
aPipe blendshape coefficients (continuous de-
formation weights for specific facial regions
such as lips, jaw, or brows) were processed in
the same way, yielding per-session time-
averaged blendshape intensities. These ses-
sion-level summaries of voice features, AUs,
and blendshapes were then merged with the
corresponding self-report EMA ratings and
questionnaire data.

Then a Pearson correlation was done to quan-
tify how strongly self-reported mood is associ-
ated with objective voice and face features. A
correlation analysis was also used with the dif-
ferent personality scales to look for any
effects.

For the criterion and incremental validity, a
hierarchical regression was conducted. The
hierarchical regression was used to test whe-
ther objective voice and facial features explain
additional variance in event ratings after ac-
counting for self-reported mood. Finally, a mo-
deration regression was done with sleep fac-
tors and personality. Therefore, the variables
were centred to be more easily interpreted. All
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statistical analyses were conducted using
SPSS.

4. Results
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gure 1: Correlation Matrix of Self-report, Voice and
face Features

Hypothesis 1: There is a correlation between
the objective audiovisual features and the
momentary subjective self-reported mood.

A correlation analysis of self-report mood and
voice and face variables was conducted to as-
sess whether there is a significant connection
between subjective and objective measure-
ments of mood. The results of this correlation
analysis (Pearson) revealed a significant and
moderate relationship between subjective and
objective measurements of mood. Voice fea-
tures show a significant and moderate correla-
tion, whereas face features display a signifi-
cant and moderate correlation (see figure 1).

Hypothesis 2: The objective measures show
psychometric validity (incremental/criterion va-
lidity) in predicting subjective mood.
Convergent validity was assessed via a Pear-
son correlation and strongest for valence
(voice derived valence with self-reported va-
lence, r = .60, p <.001).

A hierarchical regression was conducted to in-
vestigate whether objective voice and face
features explain additional variance in an out-
come (event rating) after accounting for self-
reported mood. This directly addresses incre-
mental validity. In step 1, self-report arousal
mean, and self-report valence mean predicted

a significant portion of the variance in event
rating, R? = .355, adjusted R?=.318, F(2, 35) =
9.638, p <.001.

Adding objective measures (voice mean,
arousal mean, voice mean valence mean, face
neutral blend shape mean, and face positive
expression blend shape mean) in step two in-
creased explained variance to R? = 489 (AR?
= .134) and adjusted R? = .390. This change
was, however, not statistically significant, F(4,
31)=2.026, p = .115.

The standardised coefficients for self-report
valence mean reveal a moderate positive in-

fluence on self-report event rating | 5| = .354,

p = .028. Self-report tense arousal mean
shows a similar moderate positive influence on

event rating | 81 =.338, p = .036.

The standardised coefficients for objective
measures reveal a moderate positive influence
of voice mean valence mean on event rating,
which is, however, not statistically significant

|81 = .486, p = .063. Other objective

measures showed a weak influence -.1 < | S|

< .1 with no statistical significance p > .6.
Criterion validity was overall supported by the
significant association between voice features
and event rating (r =.60, p < .001).

Across analyses voice-derived features con-
sistently demonstrated larger effect sizes than
those of facial composite measures, although
facial composites displayed smaller but signifi-
cant associations with valence and event ra-
tings (|rl = .36-.45).

Hypothesis 3: Sleep moderates the associati-
on between momentary mood and objective
audiovisual features.

A moderated regression has been conducted
to examine whether the strength or direction of
the association between objective indicators
(voice and facial features) and self-reported
mood differs with regards to the variable
“sleep”. Sleep showed a significant positive
association with self-reported valence = .41,
p = .004. The moderation between sleep and
voice on self-reported valence was also signi-
ficant and moderate 8 = .31, p = .030.
Hypothesis 4: Personality moderates the
association between momentary mood and
objective audiovisual features.
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A further moderated regression was conduc-
ted to assess the role of personality variables.
Neuroticism showed a significant negative
association with self-reported valence 3 = -
.382, p = .016. Other personality variables did
not display any significant influence on self-
reported valence.

5. Discussion

The purpose of this study was to gain better
understanding of the quantification of the
associations between momentary mood and
objective audiovisual features within a person
and the evaluation of convergent/incremental
validity of features compared to self-reported
mood.

Hypothesis 1: There is a correlation between
the objective audiovisual features and the
momentary subjective self-reported mood.

Our data provides evidence that there is a sig-
nificant and moderate correlation between ob-
jective and subjective measurements of mood.
Voice features and facial features both show
moderate agreement with self-reported mood,
although voice features show a stronger relati-
onship with the self-reported mood. These re-
sults are consistent with the claim that the face
expresses emotions to a similar extent as the
voice (Bolten & Schneider, 2010). This phe-
nomenon is known as affective prosody and
can explain a person’s mood and state of mind
through the voice (Ackermann et al., 2004).
Furthermore, when talking about the affect-as-
information hypothesis, which assumes that
facial expressions and voice features give a-
way information about a person’s mood, we
need to take into consideration that this does
not always occur (Schwarz, 1987).

Hypothesis 2: The objective measures show
psychometric validity (incremental/criterion va-
lidity) in predicting subjective mood.

A hierarchical regression indicated that self-
report significantly predicts much of the vari-
ance in the self-reported event rating, whereas
objective measures increase the variance wit-
hout statistical significance. These results indi-
cate that self-report arousal and self-report va-

lence reveal a moderate positive influence on
the self-report event rating and only voice va-
lence revealed a moderate positive influence
on self-reported event rating, which is however
not statistically significant. The hypothesis that
objective measures show psychometric validity
in predicting subjective mood was therefore
not supported, which could be, because objec-
tive features only have a small influence on
self-reported emotions. Although it is also im-
portant to consider other reasons that explain
these results. For instance, it might be due to
the small sample size (n=38). This small
sample size makes it harder to find significa-
nce, and thus suggests a larger sample size
so significance can be reached.

Another contributing factor could be that objec-
tive features might be harder to measure in
comparison to subjective features by using
MediaPipe facial landmarks and openSMILE
acoustic features, which are a reliable tool for
objective measurements. Therefore, it remains
important to consider that technological tools
often still lack the ability to detect and interpret
human emotions correctly.

Hypothesis 3: Sleep moderates the associati-
on between momentary mood and objective
audiovisual features.

A moderate regression analysis reveals that
sleep moderates the relationship between ob-
jective (voice and face) and self-reported
mood, indicating that the direction or strength
of this relationship varies depending on sleep.
Sleep showed a significant positive associati-
on with self-reported valence. In other words,
people who have a greater quality and amount
of sleep tend to report feeling more positive.
The present results are consistent with (Van-
dekerckhove & Cluydts, 2010) work that deals
with the assumption that a person’s mood is
influenced by REM sleep and that reduced
sleep makes a person more strongly sensitive
to emotional events.

In addition, the moderation between sleep and
voice self-reported valence was also signifi-
cant. This means that sleep quality and durati-
on influence how well the voice reflects emoti-
onal state.
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Hypothesis 4. Personality moderates the
association between momentary mood and
objective audiovisual features.

A moderate regression indicated that there is a
negative association between neuroticism and
self-reported valence. These results imply that
higher levels of the personality trait neuroti-
cism tend to report feeling more negative.
These results are consistent with findings from
previous studies that reported an association
between neuroticism and negative emotional
state (Larsen & Ketelaar, 1991). Although the-
se studies also reported a significant relati-
onship between extraversion and positive
emotional state, our study did not find this
association to be statistically significant.

5.1 Study Limitations

While the findings in this study provide valuab-
le insights, certain limitations must be consi-
dered that may influence the interpretations of
the results. One significant limitation in our
study is the sample size, which may limit the
statistical power and the generalisability. Mo-
reover, was the subjective data collected
through programmes. Although these have
proven to be very reliable, they may capture
emotions differently than how they were origi-
nally expressed. As a final consideration,
measurement may show limitations because
subjective data was collected through self-
report measures. These measures are more
vulnerable to bias and social desirability and
may not reflect participants actual behaviors.
In this study, we mainly constricted ourselves
on detecting general effects in objective and
subjective measures, rather than also conside-
ring the emotional intensity in the self-report.
The actual content of the self-report was not
analysed. This could have shown other im-
portant effects and additional differences in the
subjective and objective measures. Despite
these limitations, the study has helped us to
understand the relationship between objective
and subjective measures and can provide as a
support for future research.

5.2 Practical application

Our findings suggest that face and especially
voice, reliably reflect a person’s emotional sta-

te. These findings show some practical impli-
cations in areas where understanding emotio-
nal states is relevant such as clinical or fo-
rensic settings. However, this phenomenon
should be further analysed with larger sample
sizes before such methods can be applied.

5.3 Future research

Regarding future research, it would be useful
to expand the current findings by examining
the content of the self-reports and analyse
whether these may show a stronger effect.
Furthermore, the present data could be more
expanded by including not only demographics,
such as sleep or personality, but also mea-
sures of physical fithess, which were collected
in this study but not included in the current
analyses.

6. Note on the use of assistive
devices

DeepL was used to translate individual text
passages. All text were checked and improved
where necessary.
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Appendix

Appendix A: Demographics questionnaire

Demographics questionnaire

| have read the information sheet and have
been informed about the nature, potential
conse quences, and risks of the research pro-
ject "Objective and subjective assessment of
emotional states in everyday life." | have had
sufficient opportunity to ask questions and to
consider my participation in this study. | un-
derstand that my data will be collected and
used in connection with this research project
and to enable publication of the research re-
sults. | have been informed that | am entitled
to withdraw my consent to participate in the
research project at any time without giving a
reason and without negative consequences to
myself. Furthermore, | acknowledge that due
to the anonymised storage of data, it will not
be possible to identify or delete my specific
data after it has been collected. Consent Op-
tions (Please tick the appropriate boxes in the
table below): | consent to the collection and
use of my data in relation to the Research Pro-
ject.

Yes (1)

No (4)
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Consent Options (Please tick the appropriate
boxes in the table below): | consent to the col-
lection and use of my data in relation to the
Research Project.

Yes (1)

No (2)

| am happy to be contacted after this Rese-
arch Project to ask whether | would be inte-
rested in taking part in a follow-up study.

Yes (1)

No (2)

| consent to my data, as described in the in-
formation sheet, being processed for the pur-
poses of the Research Project.

Yes (1)

No (2)

Q1 Please enter your e-mail address (universi-
ty email in code form if possible. e.g.
0247......@uni.lu). You will be contacted via
this email address for the next part of the ex-
periment.

Q2 What is your assigned sex at birth?
Male (1)

Female (2)

Q3 Which gender do you identify with?
Male (1)
Female (2)
Non-binary / third gender (3)

Prefer not to say (4)

Q4 What is your age?

Q5 Which country were you born in?
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Q9 How many years have you lived in your
current country?

Q6 Which language is your mother tongue?

Q7 Which of the following best describes your

thni 5 Q10 How would you describe your cultural
ethnic groups

background? (e.g. heritage, community, cul-
White (1) ture(s) you identify with)

Asian (2)

Black (3)

Arab (4)

Mixed or multiple (5)

Other (please specify): (6)

Prefer not to say (7)

Q8 Which country do you currently live in?
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Q11 Which describes your current menstrual/
reproductive status? (for participants with
uterus)

Naturally cycling (1)

Using hormonal contraception (2)
Pregnant (3)

Breastfeeding (lactating) (4)

Post-meno pause (no period = 12 mon-
ths) (5)

Post-hysterectomy (6)

Post-oophorectomy (both ovaries re-
moved) (7)

Prefer not to answer (8)

Does not apply to me (9)

Q12 Are you currently taking any of the follo-
wing medication? (tick all that apply)

Antidepressant (1)
Antipsychotic (2)
Mood stabiliser (3)
Beta-blocker (4)
None of the above (5)

Prefer not to answer (6)

Q13 How much do you sleep per night on
average?

less than 5 hours (1)
5-6 hours (2)
6-7 hours (3)
7-8 hours (4)

more than 8 hours (5)

Q14 How much do you exercise per week on

average?
Never (1)
Once a week (2)
2-3 times a week (3)
4-6 times a week (4)

Daily (5)

Q15 Do you usually wear:
Glasses (1)
Contact lenses (2)

Neither (3)
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Q16 Do you expect to wear glasses during
most recordings?

Yes (1)
No (2)
Unsure (3)

Not applicable (4)

Q17 Typical facial hair over the next 7 days
None (1)
Mustache only (2)
Beard-short (3)
Beard-medium (4)

Beard-full (5)

Q18 Typical make-up during recordings
None (1)
Light (2)

Heavy (3)

Q19 Is lipstick typically used?
Yes (1)

No (2)

Q20 Do you have facial piercings that cover or

occlude the lips or nose?
Yes (1)

No (2)

Q21 Do you consider yourself to be:
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Definitely  More a Do not More an Definitely  Prefer not to ans-
a morning morning know (7) evening an eve- wer (10)
person (1) person (6) person ning per-
than a son (9)
morning
person (8)
Do you
consider
yourself
to be: (2)

Q22 | see myself as someone that ...
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Disagree
strongly (1)

... iIs reserved
(1)

... is generally
trusting (2)

... tends to be
lazy (3)

... is relaxed,
handles
stress well (4)
... has few ar-
tistic interests

(5)

... iIs outgoing,
socialble (6)

... tends to
find fault with
others (7)

Disagree
a little (2)

Neither ag-
ree nor
disagree (3)

Agree a little  Agree strongly

(4)

()
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... does a
thorough job

(8)

... gets ner-
vous easily

9)

... has an ac-
tive imagina-
tion (10)
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This preregistered online experiment examined the social function of self-control attributions in an
educational context, drawing on attribution theory and prior work highlighting self-control as a key
predictor of academic and broader life out-comes. Specifically, we tested whether preservice teach-
ers attribute student aca-demic failure more strongly to low self-control when their professional identi-
ty is threatened by external blame. German-speaking preservice teachers (final sample: N = 101;
84.2% female; age 18-27, M = 21.9, SD = 3.88) completed an online sur-vey after reading either a
parent letter blaming teachers for student failure (ex-perimental condition) or a neutral text about
health as a school subject (control condition). Participants then answered manipulation-check evalua-
tions, attribu-tion-related controllability judgments, emotional reactions, and intended peda-gogical
responses; group differences were tested using MANOVAs across outcome domains. Results indi-
cated a successful manipulation: the blaming letter elicited markedly more negative evaluations (e.g.,
anger). However, the manipulation did not produce significant differences between conditions in per-
ceived controllabil-ity of self-control as a cause for academic failure, emotional reactions (sympathy,
anger), or behavioural intentions (e.g., support) related to self-control. Overall, the findings suggest
that while identity threat can shift immediate affective evalu-ations of criticism, it may not readily alter
underlying attributional beliefs or downstream responses toward students in this preservice teacher
sample.

(2005) found that self-control consistently pre-

1.Theoretical background

1.1 Self-control and the big promise
Self-control is widely defined in educational
psychology as the “self-initiated regulation of
thoughts, feelings, and actions when
enduringly valued goals conflict with momenta-
rily more gratifying goals” (Duckworth et al.,
2019). In simpler words, it means being able to
control your own behaviour when immediate
wishes clash with long-term goals. Within the
academic context, this ability is believed to be
essential, as students often struggle between
pursuing long-term educational goals and
giving in to immediate distractions. Duckworth
et al. (2019) point out that almost all students
experience this tension, highlighting the central
role of self-control in meeting educational re-
quirements.

Research suggests that self-control isn't just a
helpful skill but also a strong predictor of
academic success. Duckworth and Seligman

dicts academic outcomes such as grades and,
in some cases, even exceeds intelligence as a
predictor of performance. This underlines that
being disciplined and able to resist short-term
temptations can matter more for academic
success than raw cognitive ability alone.
However, the importance of self-control goes
far beyond the classroom. Moffitt et al. (2011)
demonstrated that childhood self-control pre-
dicts a wide range of major life outcomes, in-
cluding physical health, personal finances, and
public safety. In other words, children who
learn to regulate themselves early are more
likely to grow into adults who manage their
health better, handle money more responsibly,
and avoid risky or harmful behaviour.

1.2 Attribution and perceptions of self-
control
Based on attribution theory (Weiner, 1985), at-
tributing academic failure to specific causes
has a strong influence on emotional and beha-
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vioural responses. When failure is attributed to
a lack of self-control, specific perceptions may
arise: Self-control is usually seen as an inter-
nal and unstable factor. Consequently, it is of-
ten judged as something the student can
change or improve, making it highly controllab-
le (Gaier, 2015).

This perception of controllability is crucial. If
teachers believe that a student had control o-
ver their failure, the emotional reaction tends
to be anger rather than empathy. Reyna and
Weiner (2001) showed that such attributions
reduce the willingness of teachers to provide
support and encouragement.

1.3 Aim of the study

The present study investigates the social func-
tion of self-control attributions. Specifically, we
examine whether preservice teachers change
their opinions on self-control when their pro-
fessional identity is under threat. In other
words, we examine if teachers shift the way
they explain student failure depending on whe-
ther they are blamed.

To test this, we manipulate the professional
responsibility of teachers for academic suc-
cess and failure. In one condition, teachers'
professional identity is threatened by blaming
them for the academic failure of the student. In
the control condition, no such blame is assig-
ned. By comparing these two situations, we
aim to analyse whether this threat leads to a
change in the perceived controllability of self-
control as a potential cause for academic failu-
re. This way, preservice teachers could reject
the blame attributed to them.

1.4 Hypotheses

Based on the outlined theory, we expect that
teachers’ attribution of academic failure to a
lack of self-control will be more pronounced
when their professional role is questioned. In
situations where teachers feel blamed for a
student’s poor performance, they should be
more likely to judge self-control as the main
cause of failure compared to a control conditi-
on. Furthermore, in the experimental condition,
self-control is expected to be perceived as
something that is particularly controllable by
the student but not by the teacher, reinforcing
the idea that responsibility lies with the learner.

As a consequence of these perceptions, tea-
chers under threat should experience stronger
feelings of anger and reduced sympathy to-
ward failing students, which in turn makes
them less willing to provide support or help.

2.Methods

2.1 Sample
The sample consisted of pre-service teachers
who were fluent in German and participated in
the online survey on a voluntary basis. Re-
cruitment took place via university mailing lists
and social networks.

Participants were recruited from various uni-
versities and colleges across several German-
speaking countries, as well as through family
and friends of the researchers.
The online survey was conducted using SoSci
Survey (Leiner, 2025); the data was collected
between 27.10.2025 and 20.11.2025 at
https://www.soscisurvey.de/Schulerfolgsattribu
tion/.
On average, completing the questionnaire took
approximately 958 seconds.

Participants were excluded if their completion
time was excessively short (2 SD below the
mean). Another exclusion criterion was the
self-reported seriousness of participation. Indi-
viduals who scored below 5 on a 6-point Likert
scale were excluded from the analyses.

In the approximately 3 weeks of running the
study, N = 118 participants were gathered. Af-
ter applying exclusion criteria, N = 101 partici-
pants were used for all analyses conducted,
thereby slightly missing the target of 114 sub-
jects, based on the assumption of a medium-
sized effect (# = .15), alpha = .05, and power =
.80.
The corrected sample (N = 101) consisted of
85 female (84,2 %) and 16 male (15,8 %) par-
ticipants with an age ranging from 18-27 (M =
21.9; SD = 3.88).

In terms of language, 78,2 % of participants
considered their German to be on a mother
tongue level.

2.2 Design

The study employed an experimental between-
subjects design with two conditions:
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Experimental group: Participants read a
parent letter that blamed teachers for students’
academic failure (“Poor teaching jeopardizes
students’ futures”).

Control group: Participants read a neutral

parent letter on the topic of “Health as a school
subject”.
The manipulation aimed to vary participants’
perceived threat to teachers’ professional iden-
tity and, consequently, to induce a shift in attri-
bution patterns for academic failure among
those in the experimental group. The study
was preregistered at https://aspredicted.org/
prior to the initiation of data collection.

2.3 Instruments

The instruments recorded key assessments by
prospective teachers regarding various poten-
tial causes of academic failure, in particular
low self-control, lack of intelligence and low
extrinsic motivation, of which we will focus on
self-control in the following.

In addition, assessments of the frequency of
characteristics exhibited by pupils in everyday
school life (e.g. lack of self-control, lack of in-
telligence or low extrinsic motivation) were col-
lected on a percentage scale. The participant’s
socio-demographic data and other personal
assessments not relevant to the present study
were also collected using a 6-point Likert sca-
le, from 1 (“does not apply at all”) to 6 (“applies
exactly”). In terms of content, the question-
naire can be divided into four main categories:
(a) manipulation check, (b) attribution dimensi-
ons (e.g., controllability), ¢) emotional reac-
tions and pedagogical behavioural intentions,
and (d) to what extend self-control is seen as
the cause of academic failure in the perspecti-
ve of the preservice teachers (prevalences).

2.4 Manipulation check

To check whether the negative bogus letter
from parents had an influence on the partici-
pants, both the control and experimental
groups evaluated several statements after
reading the letter they had been assigned,
which were designed to capture their emotio-
nal assessment and critical attitude, but also
their agreement with the content of the letter
(e.g. “I was annoyed by the letter”). The as-
sessment was carried out on a 6-point Likert

scale (1 = “does not apply at all” to 6 = “applies
exactly”). These items were used to check
whether the two texts differed in their emotio-
nal impact and whether the experimental ma-
nipulation was therefore successful.

2.5 Controllability (Attribution dimensions)
The perception of the causes of academic fai-
lure was assessed using various attribution
dimensions. For each of the three potential
causes examined, seven items were surveyed
that reflect central constructs of attribution the-
ory (Weiner, 1985). Based on the items, parti-
cipants assessed the stability of the cause o-
ver time, the location of the cause (whether
external or internal), and, most importantly for
the present purpose, the controllability by the
teacher and by the student as well as the pe-
dagogical influenceability by the teacher and
the trainability, i.e. long-term change (e.g. “Do
you consider the cause attributable to the stu-
dents to be currently controllable or uncon-
trollable (that is, whether it is voluntarily in-
fluenceable by the student at certain
moments)?”) All assessments were made on a
7-point Likert scale ranging from -3 (“not at all
..) to +3 (ftotally ..."). These items allow for
the collection of subjective assessments by
prospective teachers regarding the extent to
which self-control is perceived as changeable
and influenceable by students and teachers.
They also capture the central mechanism
through which the experimental condition is in-
tended to influence expectations regarding
self-control attributions.

2.6 Emotion and behaviour

During the study, emotional responses to hy-
pothetical pupils were assessed in both the
experimental

and control groups. The participants were as-
ked to imagine a student who had received a
poor grade due to the cause described (e.g.
poor self-control). On this basis, they indicated
various emotional and behavioural reactions.
First, key emotional reactions were recorded,
including the extent of anger towards the stu-
dent and feelings of compassion (e.g., “To
what extent do you think that the student de-
served the failure in the exam?”). Further, par-
ticipants assessed the extent to which they at-
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tributed blame for failure to the student or to
themselves as teachers (e.g., “To what extent
is it your fault as a teacher, that your student
failed in the exam?”).

In addition, pedagogical behavioural intentions
were surveyed. (e.g., “To what extent would
you criticize/ admonish/ punish the stu-
dents?”). Participants indicated the extent to
which they would support the affected student
and how strongly they would tend to react with
punishment or support. All emotional reactions
and behavioural intentions were recorded on a
single item on a Likert scale from -3 = “not at
all” to +3 = “very strongly” and built on Reyna
and Weiner (2001).

2.7 Prevalences

To measure to what extend blamed “teachers”
judge self-control as a more likely cause for
academic failure, we formulated two items
(e.g.” Many students you will have in the fu-
ture, will experience academic failure. What do
you estimate: How many of those failures are
due to a lack of self-control from the stu-
dents?”). The two Items were rated with per-
centages (estimated percentage of students
that fail because of a lack of self-control), ran-
ging from under 9 % to over 90 %.

2.8 Analysis

We applied four MANOVA'’s to test whether
both groups differ in regard to the dependent
variables. Accordingly, we examined four out-
come domains: manipulation check, controlla-
bility, emotion and behaviour, and prevalence.
For all demographic data in the sample
description, descriptive statistics (M, SD, Fre-
quencies, Percentages) were used.

3.Results

3.1 Manipulation check
A multivariate analysis of variance (MANOVA)
tested whether the manipulation influenced
participants’ evaluative responses to the
constructed reader letter.
The multivariate effect was significant, Wilks’ A
= .57, F(5, 95) = 14.1, p < .001, indicating lar-
ge differences between conditions.

Participants in the experimental condition eva-
luated the letter more negatively than those in
the control condition.

Descriptive statistics (Table 1) show that parti-
cipants in the experimental condition reported
substantially higher anger and a more critical
attitude toward the letter than those in the con-
trol group.

Table 1
Descriptive Statistics for Manipulation Check Items
Control Experimental

M (SD) M (SD)
Anger 1.65 (.87) 3.16 (1.30)
Critical Attitude 2.45 (1.05) 4.04 (1.20)
Persuasiveness 4.63 (.98) 3.66 (1.10)

Note. Only example items are shown per category.

Univariate ANOVAs confirmed significant con-
dition differences across all five manipulation-
check items (Table 2), including anger, ag-
reement, critical stance, persuasiveness, and
comprehensibility. Together, these results in-
dicate that the manipulation was successful in
activating and threatening participants’ identity
as a preservice teacher.

Table 2
Univariate Tests for Manipulation Check
F(1, 99) p
Anger 47.53 <.001
Critical Attitude 50.67 <.001
Persuasiveness 21.84 <.,001

Note. Only example items are shown per category.

3.2 Controllability
To examine whether the manipulation in-
fluenced participants’ beliefs about the nature
of self-control as a cause of academic failure,
a MANOVA was conducted on student control-
lability, student trainability, and teacher con-
trollability.
The multivariate effect was not significant,
Wilks’ A = .97, F(3, 97) = 1.09, p = .359, indi-
cating no systematic differences between
groups (Table 3).

Univariate analyses likewise revealed no signi-
ficant group differences (all ps > .14).
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Table 3
Descriptive Statistics and Univariate Tests for Controllability, Emotional
and Behavioural Variables

Control Experimental F(1, 99) P

M (SD) M (SD)
Controllability
Student Controllability 3.76 (1.35) 4.18 (1.50) 217 .144
Student Trainability 5.57(1.19) 5.62 (.90) .06 .807
Teacher Controllability ~ 4.39 (1.51) 4.70 (1.28) 1.22 273
Emotion and Behaviour
Student Fault 4.47 (1.38) 4.40 (1.30) 07 791
Teacher Fault 3.80(1.33) 4.10 (1.34) 1.24 268
Deservingness 2.90(1.38) 2.56 (1.42) 152 221
Support 6.12(.84)  6.28(0.70) 111 295
Punishment 2.20(1.18) 1.96 (1.00) 116 .284
Sympathy 5.57 (1.08) 5.48 (1.33) 14 714
Anger 2.78 (1.50) 2.84 (1.63) 03 .859

3.3 Emotional and behavioural reactions

As attributional beliefs are thought to trigger
emotional responses (Weiner, 1985), a second
MANOVA assessed whether the manipulation
affected emotional reactions as well as beha-
vioural responses toward the student.

The analysis showed no significant multivaria-
te effect, Wilks’ A = .95, F(7, 93) = .695, p =
.676.

Univariate analyses likewise revealed no signi-
ficant group differences (all ps > .22).

This pattern suggests that although the mani-
pulation changed direct evaluations of the let-
ter itself, it did not influence participants’ inten-
tions to support, sympathize with, or criticize
the student. It also indicates that participants’
emotional attributions remained stable across
conditions.

4.Discussion

4.1 Summary of the results

The present study examined whether and how
threats to the professional identity of prospec-
tive teachers influence the attribution of
academic failure, with a particular focus on at-
tributions to low self-control. Drawing on attri-
bution theory (Weiner, 1985), we assumed that
an identity threat induced by a critical letter
from parents would lead prospective teachers
to attribute students’ poor performance more
strongly to internal and controllable causes,
such as a lack of self-control. In line with the
previous research, these attributions were ex-
pected to be associated with increased anger,
reduced empathy, and a lower willingness to
provide support (Reyna & Weiner, 2001).

Contrary to these hypotheses, the results re-
vealed no significant differences between the

experimental and control groups with regard to
causal attributions, emotional reactions, or in-
tended pedagogical behaviour toward students
suffering from poor academic performance.
Although the manipulation was successful —
participants in the experimental condition re-
ported higher levels of perceived criticism and
anger in response to the offensive letter — this
reaction did not generalise to their judgements
about students’ responsibility for academic fai-
lure.

This finding is particularly noteworthy in regard
to our expectations concerning self-control.
Based on previous research, self-control is
commonly perceived as an internal and highly
controllable factor (Duckworth et al., 2019; Gai-
er, 2015), which typically elicits stronger bla-
me-related responses. We initially assumed
that a threat to professional identity would
therefore increase the tendency to view stu-
dents’ poor performance as intentional and
controllable. The absence of such effects sug-
gests that threats to professional identity did
not translate into more blaming or less suppor-
tive responses toward students.

4.2 Theotretical classification

The absence of significant effects may indicate
that attributions to self-control are perceived by
prospective teachers as relatively stable and
are therefore not easily influenced by situatio-
nal identity threats. As outlined in the theoreti-
cal background, self-control is strongly em-
bedded in broader cultural and educational
understandings of academic success and failu-
re (Duckworth et al., 2019). These entrenched
beliefs may render attributional judgements
less susceptible to short-term experimental
manipulations.

At the same time, prospective teachers may
already possess emerging professional norms
or role-related standards acquired through in-
ternships and early teaching experiences.
These developing professional schemas may
function as a protective mechanism, preven-
ting them from directly attributing blame to stu-
dents even when their own professional identi-
ty is threatened. From this perspective, the
present findings do not necessarily contradict
assumptions of attribution theory (Weiner,
1985) but rather suggest that attributional pro-
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cesses in teacher education are embedded
within a broader professional identity frame-
work that already shows a degree of stability
(Kelchtermans, 2005).

This interpretation, however, stands somewhat
in contrast to the idealism typically observed in
prospective teachers prior to extensive practi-
cal experience. At early stages of their studies,
many believe that teachers have a substantial
influence on their students' learning and suc-
cess and therefore see themselves as largely
responsible for academic outcomes. This de-
velopmental pattern has been described in the
context of the so-called “Konstanzer Wanne”
(Dann et al., 1978).

The concept of the “Konstanzer Wanne” (Dann
et al., 1978) refers to the practical shock expe-
rienced by newly qualified teachers experience
after their first encounters with the practical
field. While prospective teachers often begin
their studies with rather traditional views on
education, these are replaced during their stu-
dies by liberal, student-oriented, and idealistic
attitudes. These orientations remain relatively
stable until the first prolonged encounters with
everyday school practice, where a “practical
shock” may occur. Following this phase, more
conservative attitudes — emphasising clear
rules, discipline, hierarchy, and control — often
re-emerge as adaptive responses to institutio-
nal demands and workload.

As the participants in the present study had
not yet experienced this practical shock, they
were likely still in the phase characterised by
pedagogical idealism. Consequently, they may
have been inclined to assume responsibility for
students’ academic success themselves,
rather than attributing failure to students’ lack
of self-control. Although no statistically signifi-
cant effects emerged, the absence of stronger
student-blaming tendencies is in line with the
assumption that preservice teachers may still
predominantly assume responsibility for stu-
dents’ academic outcomes.

Taken together, these considerations suggest
that stronger attributional effects of identity
threat may emerge in samples of fully qualified
teachers. As professional experience accumu-
lates, initial idealism may diminish and be re-
placed by a more differentiated and realistic
professional self-concept, potentially leading to

different attributional patterns in response to
external criticism and identity threats.

4.3 Practical implications
Although the hypothesis could not be confir-
med, the findings offer several important impli-
cations for teacher education. First, the results
indicate that prospective teachers do not
readily adopt negative or blaming attributions
toward students, even when their professional
identity is threatened. This suggests a notable
degree of stability in their sense of pedagogi-
cal responsibility and professional ethics.
Second, the findings imply that attributions re-
lated to self-control may be less flexible than
initially assumed. From a practical standpoint,
this suggests that interventions aimed at fos-
tering reflective attributional processes may
need to be more intensive, repeated and expli-
citly integrated into teacher education curricula
in order to produce lasting changes.

From a practical perspective, this indicates
that interventions aimed at fostering reflective
attributional processes may need to be more
comprehensive and implemented more consis-
tently in order to produce lasting effects. In ad-
dition, teacher training programs should expli-
citly address how future teachers can respond
constructively to external criticism without al-
lowing negative emotions, such as anger and
frustration, to influence their attitudes or beha-
viour toward students.

4.4 Limitations

Several limitations of the present study should
be considered. First, the use of hypothetical
scenarios limits ecological validity, as such
vignettes can only approximate real classroom
situations and may encourage socially desirab-
le responding. Consequently, participants’
reactions may differ from those observed in
real-life teaching contexts.

Second, the sample consisted exclusively of
prospective teachers, which restricts the gene-
ralisability of the findings to fully qualified and
experienced teachers. Moreover, the length
and partial repetition of questionnaire sections
may have contributed to participant fatigue or
automated response patterns.

Finally, the online format of the study limited
control over participants’ attention, engage-
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ment and working conditions, potentially intro-
ducing additional variability into the data.

4.5 Prospects for future research

Future research could benefit from incorpora-
ting process-oriented measures such as reac-
tion times, implicit judgements or more fine-
grained physiological indicators to gain deeper
insight into attributional dynamics. Additionally,
examining the moderating role of individual be-
lief systems — such as a belief in a just world
(Lerner, 1980) or work ethic — may help clarify
under which conditions identity threats in-
fluence teachers’ attributions.

Extending this line of research to real educati-
onal settings would be highly valuable. Investi-
gating qualified or experienced teachers could
provide a more comprehensive understanding
of how attributions are formed in concrete
classroom situations and how factors such as
stress, perceived responsibility and institutio-
nal constraints shape these processes.

4.6 Conclusion

Overall, the study indicates that although an
experimentally induced identity threat elicits
short-term emotional reactions, it does not af-
fect attributional processes related to self-
control or intended pedagogical responses to-
ward students, respectively. This suggests that
self-control is perceived as a relatively stable
cause of academic failure and is not easily al-
tered by contextual influencers. Furthermore,
the findings highlight the importance of exami-
ning identity-related and attributional proces-
ses in prospective teachers in a nuanced and
developmentally sensitive manner.

5.References

Dann, H.-D., Humpert, W., Krause, F., &
Tennstadt, K.-C. (1978). Lehrerbiographien
und Lehrerrolle: Zur Sozialisation des Lehrers.
Urban & Schwarzenberg.

Duckworth, A. L., & Seligman, M. E. P. (2005).
Self-Discipline Outdoes 1Q in Predicting
Academic Performance of Adolescents. Psy-
chological Science, 16(12), 939-944.
https://doi.org/10.1111/j.1467-
9280.2005.01641.x

Duckworth, A. L., Taxer, J. L., Eskreis-Winkler,
L., Galla, B. M., & Gross, J. J. (2019). Self-
Control and Academic Achievement. Annual
Review of Psychology, 70(1), 373-399.
https://doi.org/10.1146/annurev-psych-010418-
103230

Gaier, S. E. (2015). Understanding Why Stu-
dents Do What They Do: Using Afttribution
Theory to Help Students Succeed Academical-
ly. 6-19.

Kelchtermans, G. (2005). Teachers’ emotions
in educational reforms: Self-understanding,
vulnerable commitment and micropolitical lite-
racy. Teaching and Teacher Education, 21(8),
995-1006.
https://doi.org/10.1016/j.tate.2005.06.009
Leiner, D. J. (2025). SoSci Survey (Version
3.8.00) [Software]. SoSci Survey GmbH.
https://www.soscisurvey.de

Lerner, M. J. (1980). The Belief in a Just
World. Springer uUs.
https://doi.org/10.1007/978-1-4899-0448-5
Moffitt, T. E., Arseneault, L., Belsky, D.,
Dickson, N., Hancox, R. J., Harrington, H.,
Houts, R., Poulton, R., Roberts, B. W., Ross,
S., Sears, M. R., Thomson, W. M., & Caspi, A.
(2011). A gradient of childhood self-control
predicts health, wealth, and public safety. Pro-
ceedings of the National Academy of Sci-
ences, 108(7), 2693—-2698.
https://doi.org/10.1073/pnas.1010076108
Reyna, C., & Weiner, B. (2001). Justice and
utility in the classroom: An attributional analy-
sis of the goals of teachers’ punishment and
intervention strategies. Journal of Educational
Psychology, 93(2), 309-319.
https://doi.org/10.1037/0022-0663.93.2.309
Weiner, B. (1985). An attributional theory of
achievement motivation and emotion. Psycho-
logical Review, 92(4), 548-573.
https://doi.org/10.1037/0033-295X.92.4.548

117



Imprint
Luxemburger Experimentalpraktikum Journal
Vol. 19, Jahrgang 2025

Editor-in-Chief

Dr. Andreia Costa

Coordinator of the Practical Training in Empirical
Research

Université du Luxembourg, Maison Sciences Humaines
11, Porte des Sciences L-4366 ESCH

Editor Staff
Lucie Sauty, BAP student

Co-Editors

Dr. Anastasia Sergeeva

Assist. Prof Adrian Stanciu

Kriti Kelkar

Dr. Katarzyna Bobrowicz

Prof. Claude Houssemand & Clémentine Robert

Dr. Ziwen Teuber & Dr. Anke Maria Weber

Dr. Angélique Volfart

Assoc. Prof Philip Santangelo & David Levi Tekampe
Dr. Axel Grund

Manuscript Guidelines

Submissions must follow the "Publication Manual of the
American Psychological Association" (2010) or the "Gui-
delines for the Preparation of Term Papers and Theses"
(2004) of the German Psychological Society (DGPs).

Frequency of Publication
Once to twice a year

Subscription / Contact

Assoc. Prof, Heiko Schitt, Université du Luxembourg,
Maison Sciences Humaines 11, Porte des Sciences, L-
4366 ESCH

Available online at
https://bap.uni.lu

ISSN 3093-1045

118


https://bap.uni.lu/

