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Abstract

Introduction: Despite the well-known benefits of physical activity, inactivity
remains a challenge. Current technologies, through motivational messages,
attempt to address this but often overlook individual differences. Objective:
To assess the influence of a user’s motivational profile on the effectiveness of
messages from a virtual coach during exercise. Method: 67 participants com-
pleted two stepping sessions. A virtual coach provided them with motivation-
al messages, tailored or not to their profile, using vocal and facial expressions.
Results: The coach’s presence did not change overall activity. However, pre-
vention-oriented participants were more responsive to a tailored coach, in-
creasing their activity, and less efficient with a mismatched coach. Intrinsic
motivation was pivotal, especially with a promotion agent. Conclusion: Per-
sonalizing multimodal feedback from a virtual agent proves beneficial. The
effect hinges on the user’s profile and personality, key elements for physical
activity support tools.
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1. Introduction

The benefits of regular physical activity are well-established, with research
showing that it can have both preventative and curative effects, improve quality
of life, and provide pleasure (Cekin, 2015). However, sedentary lifestyles are be-
coming increasingly prevalent, with lack of motivation, fatigue, and fear of
movement among older adults or those with disabilities being major contribut-

ing factors (Bethancourt et al., 2014).

DOI: 10.4236/*** 2023 *****

Psychology


https://www.scirp.org/journal/psych
https://doi.org/10.4236/***.2023.*****
https://www.scirp.org/
https://doi.org/10.4236/***.2023.*****
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
test
高亮
Please provide specific department information

test
高亮
Please provide specific department information


M. Falck et al.

To address this issue, various interventions have been developed to promote
physical activity, such as using mental simulation to help individuals envision
themselves engaging in the activity (Meslot et al., 2016), or utilizing motivational
interviewing techniques (Kanaoka & Mutlu, 2015). Tailored health messages
have also been shown to be effective in encouraging physical activity (Martinez
et al., 2013). However, these studies often rely on self-reported measures of be-
havioral intentions rather than actual behavior change and tend to focus on de-
mographic characteristics rather than the psychological profile of the individual
(Gellert et al., 2014).

Research suggests that motivation plays a significant role not only in perfor-
mance but also in engagement, continuation, and completion of physical activity
(Perski et al., 2017). Therefore, understanding the motivational profiles and
strategies of individuals is a promising approach to promoting physical activity.
The objective of our research is to expand the knowledge of psychological factors
that should be considered in the design of technologies, specifically virtual
coaches, to promote physical activity. Specifically, we aim to assess the impact of
motivational messages displayed by a virtual coach on an individual’s motivation
and commitment to continue physical activity, with a focus on messages that are

better tailored to the user’s profile to impact physical activity continuation.

2. Conceptual Background and Hypothesis
2.1. Regulatory Focus Theory (RFT)

Regulatory Focus Theory (RFT) is a theoretical framework developed by Higgins
(Higgins, 1997) that explains motivation as a result of self-regulation processes
that are aimed at achieving a desired end state. The theory postulates the exis-
tence of two distinct and independent self-regulatory guidance systems: promo-
tion focus, which is oriented towards advancement and progress, and prevention
focus, which is oriented towards safety and security (Scholer & Higgins, 2011).

According to RFT, individuals have a chronic regulatory focus, which refers to
a tendency to prefer one self-regulatory guidance system over the other. Howev-
er, this preference can change depending on the specific situation or through
experimental manipulation (situational regulatory focus) (Shah et al., 1998). The
theory also suggests that the motivational strategy can be influenced by envi-
ronmental factors (Higgins, 2000).

2.2. Regulatory Fit and Its Impact

Regulatory fit theory (RFT) proposes that the match or mismatch between an
individual’s motivational strategy and the means used to achieve the objective
can influence their motivation (Higgins, 2000). When the match is adequate, it
produces a state called regulatory fit, which induces in the individual a sense of
truth about the objective pursued. A meta-analysis by Motyka et al. (Motyka et
al., 2014) found that more than a hundred articles report a strong impact of reg-
ulatory fit on people’s assessment, intention and behaviour in various fields such
as persuasion (e.g. Lee & Aaker, 2004), consumer purchasing behavior (e.g. Av-
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net & Higgins, 2003) and health issues(e.g. Rothman et al., 2006).

2.3. Previous Research on Physical Activity and Sport Using RFT

Previous research on the use of Regulatory Focus Theory (RFT) in the field of
physical activity and sport has primarily focused on analyzing the links between
performance and motivational strategies through different types of instructions
or messages. According to a meta-analysis by Motyka et al. (Motyka et al., 2014),
studies have supported the hypothesis that a simple, non-personalized message
is not sufficient to optimize performance and that an understanding of an indi-
vidual’s motivational orientation is necessary. However, relatively few studies
have been conducted under actual practice conditions.

Studies by Latimer et al. (Latimer et al., 2008) and Plessner et al. (Plessner et
al., 2009) have shown positive effects of regulatory fit on physical activity per-
formance, but other studies, such as those by Daryanto et al. (Daryanto et al.,
2010) and Martinez et al. (Martinez et al., 2013), have yielded mixed results (for
a review see Ludolph & Schulz, 2015). A major limitation of these studies is that
they often rely on self-reported data, which is prone to errors such as memory
bias and social desirability bias (Kay & Grimm, 2017). Additionally, many stu-
dies have focused on measuring the impact of regulatory fit on intentions to en-
gage in physical activity rather than on actual behavior change (Pfeffer, 2013).

Despite mixed results, the meta-analysis by Motyka et al. (Motyka et al., 2014)
revealed the importance of certain methodological factors, such as a greater ef-
fect of regulatory fit on behavior when the experiment is based on an individu-
al’s chronic regulatory focus rather than an experimentally induced strategy.
However, few researchers have examined the relationship between regulatory
focus and the different forms of motivation proposed by Self-Determination
Theory (SDT). Further research is needed to fully understand the potential of
RFT in promoting physical activity and to identify effective strategies for differ-
ent individuals based on their motivational orientations.

SDT, proposed by Deci and Ryan (Deci & Ryan, 1985), suggests that motiva-
tion is not simply a quantitative concept, but one that can be qualitatively dis-
tinguished into different forms. According to SDT, motivation is driven by the
satisfaction of three fundamental needs: autonomy, competence, and relatedness
(Baumeister & Leary, 1995; Hui et al., 2013) observed a relationship between
these fundamental needs and regulatory focus, with promotion-focused indi-
viduals placing a greater emphasis on autonomy.

Furthermore, Lalot, Quiamzade, & Zerhouni (Lalot et al., 2019) suggested that
there may be an interaction between intrinsic and extrinsic motivations, and
message framing (promotion versus prevention). Prevention-oriented individu-
als may be more sensitive to obligations and duties and thus may respond better
to normative pressure and the need for social acceptance. Similarly, promo-
tion-oriented individuals may be more motivated by the desire to achieve one’s
ideal self, or the need for accomplishment.

In the context of physical activity, Laroche, Roussel, Cury, & Boiché (Laroche
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et al., 2019) observed similar results, with intrinsic motivations being more ef-
fective than extrinsic motivations, regardless of the induced regulatory focus. To
fully understand the potential of RFT in promoting physical activity, further re-
search is needed to identify effective strategies for different individuals based on

their motivational orientations.

2.4. Research on Virtual Coaching and Its Impact on Health
Behavior

Lastly, research in computer science has explored virtual coaching and more
particularly the design and contribution of virtual coaches to support individuals
in their behaviour change. Kamali et al. (Kamali et al., 2020) presented a syste-
matic review of virtual coaches specifically aimed at improving or maintaining
older adults’ health. They report promising benefits of applying virtual trainers
to promote health behaviour (Luerssen & Hawke, 2018) but also reported the
lack of rigorous evaluations. They also observed a lack of consensus regarding
the definition of virtual coach and noted the diversity of theoretical frameworks
that are used to design e-coaching interventions.

The feedback provided by these systems is also the subject of much research.
Several meta-analyses have noted the importance of the underlying theoretical
context in designing motivational messages, particularly messages targeting af-
fective attitudes, self-efficacy, and self-regulation (Op den Akker et al., 2015).

In a research on the impact of motivational messages also focusing on virtual
coaches, Lucas, Kramer, Peters, Mell and Gratch (Lucas et al., 2018) measured
the performance of 212 participants during a fitness bike session in a laboratory
experiment. The same positive or negative motivational messages were commu-
nicated by a real coach via Skype, a virtual coach, or an avatar. They concluded
that the greater the coach’s behavioural realism, the more the negative messages

are accepted, or even lead to more physical effort than positive messages.

2.5. Objectives of the Current Study and Its Potential Contribution
to the Field

The current study aims to investigate the relationship between regulatory focus
and motivation in the context of virtual coaching for physical activity. We eva-
luate the impact of personalized messages delivered by a virtual coach during
physical activity and examine the relationship between regulatory focus and mo-
tivation. By doing so, we hope to gain a deeper understanding of how virtual
coaching can be optimized to suit different individuals based on their motiva-
tional orientations. Our specific hypotheses are:

H1I: Interventions that include messages framed in terms of promotion versus
prevention delivered by a virtual coach will increase engagement and continua-
tion in physical exercise, particularly when the intervention aligns with the par-
ticipant’s regulatory focus.

H2: Individuals with a high level of self-determined motivation will persist

more in physical exercise than those with a low level of self-determined motiva-
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tion.

H3: Promotion-oriented participants with high levels of intrinsic motivation
will be less affected by the fit effect compared to prevention-oriented partici-
pants.

H4: The effectiveness of messages framed in terms of promotion versus pre-
vention will depend on the individual’s intrinsic and extrinsic motivation for
physical activity and regulatory focus profile, with a positive influence on persis-
tence in physical activity for those with high promotion and intrinsic motivation

scores, particularly when interacting with a promotion-oriented agent.

3. Method
3.1. Participants

The sample for this study consisted of 69 adults (25 women and 44 men) with an
average age of 35.2 years (ranging from 18 to 61 years). In terms of body compo-
sition, the average body mass index (BMI) for participants was 23.3, which falls
within the normal range (BMI 18.5 to 25). The sample represented a range of
body compositions, including normal, underweight, and overweight, but ex-

cluded individuals with anorexia or morbid obesity.

3.2. Protocol

The study was conducted in a laboratory setting and consisted of two phases.
The initial phase entailed administering a battery of self-report measures to de-
termine the regulatory focus orientation, motivational state, and physical activity
level of each participant.

In the second phase, participants performed two sessions of physical activity
on a stepper, with a break in between to allow for rest. The first session was the
same for all participants and was a controlled trial. The task was to take as many
steps as possible, with a maximum of 1500 steps. Participants’ progress was
tracked using a connected watch, and feedback (the achieved number of steps)
was displayed every 65 seconds on a computer screen facing the participant

(Figure 1).

Figure 1. Experimental setup.
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The second session was the experimental trial. Participants were randomly as-
signed to one of three conditions: Fit, NoFit, or Control. In the Fit condition,
participants received personalized motivational messages that aligned with their
regulatory focus orientation (promotion or prevention). In the NoFit condition,
participants received non-personalized motivational messages that did not align
with their regulatory focus orientation. In the Control condition, participants
received no motivational messages.

In the Fit and NoFit conditions, a virtual coach was displayed on a screen in
front of the participant and remained present throughout the exercise. The vir-
tual coach communicated motivational messages designed to fit either the Pro-
motion or Prevention profile of the participant. The messages were formulated
in a positive form for promotion-oriented participants, focusing on the goal as
the desired end state, self-esteem, and accessibility of the goal. This translates
into messages such as: “You have taken x steps. Keep up the good work!” or
“Step by step, you will reach your goal, be brave, you have everything to go far’
or “Nothing is impossible with a valiant heart, if s time to give it your all’. For
prevention-oriented participants, messages focused on avoiding an undesired
end state, not deviating from the goal, effective behavior, and a sense of duty.
This translates into messages such as: “ You have taken x steps, keep this attitude
and there is no reason for you to fail’, or “Continue like this, you must not
slacken your efforts’, “ Congratulations, by continuing like this, you will preserve
your achievements’. During this second experimental trial, the task was also to
take as many steps as possible, with a maximum of 1500 steps. Participants’
progress was always tracked using a connected watch. Feedback was provided on
a computer screen every 65 seconds according to the experimental condition.

After the second session, participants completed a final questionnaire to assess
their perception of the virtual coach (if applicable). Data were collected and
analysed to examine the impact of personalized messages on engagement and
continuation in physical exercise, and the relationship between regulatory focus

and motivation.

3.3. Measures

Behavioral measures. We recorded the number of steps and the duration of
the exercise for each participant and each session. We also computed cadence
(walking rate in steps per minute) by dividing the number of steps by the dura-
tion of the exercise and analyzed the change in this ratio between the two ses-
sions (control trial and experimental trial).

Psychological measures. All predictor variables were assessed prior to the
second phase. Participants completed two self-report questionnaires and pro-
vided responses to several demographic and physical activity-related questions.
The Regulatory Focus Questionnaire—Proverbs Form (RFQ-PF, Faur et al,
2017) was utilized to measure chronic regulatory focus, and the 28-item General
Motivation Scale (EMG-28; Guay et al., 2003) was used to evaluate participants’
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motivation levels. This scale is composed of 7 dimensions that characterize var-

ious types of motivation, ranging from intrinsic motivation to motivation.

4, Results

In this section, we present the results of our study. We examined the distribution
of our data and found that the Kolmogorov-Smirnov tests supported the as-
sumption of normality (p > 0.05). We then conducted an ANOVA to test hypo-
thesis H1 and linear regression to explore hypotheses H2 to H5. For all analyses,
we report the significance level (p < 0.05) and effect size, as measured by
eta-squared (n?) and R-squared (R?). In addition, in order to comply with APA
standards, we report the means, standard deviations, and sample sizes for each

group in the tables.

4.1. The Impact of Virtual Coaching on Cadence

To examine the overall impact of the virtual coach on physical effort, we com-
pared the average cadence for each experimental condition. Results indicated a
significant increase in the average step-to-time ratio between the two sessions
regardless of the condition (A1, 66) = 59.924, p < 0.00001, n* = 0.476). However,
there was no significant difference in the change in the cadence between the ex-
perimental conditions (A2, 64) = 0.97041, p = 0.38443). These findings suggest
that the mere display of a virtual coach and motivational messages did not lead
to greater physical exertion when they were not tailored to the participant’s pro-
file. Additionally, there was no significant interaction effect between the virtual
agent’s characteristics and the participant’s profile on the change in cadence
(A2, 61) =1.2889, p=0.28297).

Independent-sample T-tests were conducted, and results, presented in Figure

2, revealed a trending effect among participants with the Prevention profile in

RFQ coach profile * RFQ user profile

25
20

15

Cadence

10

5 Promotion-oriented User

—@— Prevention-oriented User

Figure 2. Relation between Cadence (walking rate), the profiles of the user and the profile
of the coach.
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the NoFit condition compared to the Fit condition (£15) = 1.75759, p = 0.099)
and the Control condition (#(14) = —1.76835, p = 0.099). However, no significant
effects were observed for the Promotion profile. Among participants with a
Promotion profile, performance progression was similar across the three condi-

tions.

4.2. Relationship between Participants’ Regulatory Focus and
Change in Cadence across Sessions

A linear regression was conducted to examine the relationship between promo-
tion scale scores and changes in cadence across sessions. Results showed that
there was a significant positive correlation between the promotion scores of par-
ticipants and changes in cadence when subjects were in the Fit condition and
interacted with a promotion-oriented virtual coach (A2.21) = 7.02, p < 0.015;
Adjusted R? = 0.216). This suggests that as the promotion scores of participants
increase, the cadence also increases across sessions (beta adjusted = 9.25). Addi-
tionally, a significant linear regression was found when participants had high
prevention scale scores and were in the Fit condition, interacting with a preven-
tion-oriented virtual coach (A1, 22) = 4.41, p < 0.047, adjusted R* = 0.167). In
this condition, the higher the prevention scale score of participants, the greater
the increase in cadence across sessions (beta adjusted = 10.19).

These results align with our H1 hypothesis, revealing a correlation between
the virtual coach’s profile and the agent’s profile. This correlation varies de-
pending on the participant’s promotion or prevention profile. The results only
partially support H1, indicating that there is no main effect of fit on cadence
across sessions. However, the results also suggest that prevention-oriented par-
ticipants are more sensitive to the alignment of the virtual coach’s profile with
their own profile, compared to promotion-oriented participants. Linear regres-
sions further demonstrate that the greater the alignment between the partici-

pant’s and virtual coach’s profile, the more significant the change in cadence.

4.3. Correlation between Forms of Motivation and Change in
Cadence across Sessions

In order to examine the relationship between different forms of motivation and
the change in the cadence across sessions, simple linear regression analyses were
conducted. Results revealed that intrinsic motivation to know (IM-to know) did
not have a significant effect on the change in the ratio, regardless of the experi-
mental condition.

Furthermore, results revealed that intrinsic motivation to accomplish things
(IM-to accomplish) was found to have a significant linear relationship with the
change in cadence across sessions, as evidenced by a regression equation of A1,
65) = 7.93, p < 0.0064, and an adjusted R* = 0.095. This relationship was ob-
served across all groups and indicated that a higher score in IM-to accomplish
was associated with a greater positive change in the ratio between sessions.

However, when the relationship was examined separately for each experi-
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mental condition, it was found to be only statistically significant in the Fit con-
dition (F(1, 22) = 5.61, p < 0.027, adjusted R* = 0.167) and not in the Control or
No Fit conditions.

No significant relationships were found between the change in cadence and
intrinsic motivation to experience stimulation, extrinsic motivation, or motiva-
tion.

These results support our H2 hypothesis, which posits that individuals with a
high level of self-determined motivation will exhibit greater persistence in phys-
ical exercise than those with a low level of self-determined motivation. Further-
more, the data revealed that intrinsic motivation to accomplish things is specifi-
cally related to the evolution of the cadence between the two sessions. These
findings contribute to a deeper understanding of the relationship between moti-

vation and persistence in physical exercise.

4.4. Correlation between Motivation and Regulatory Focus

As expected, correlations were observed between regulatory orientation and mo-
tivational profile. The higher the subjects’ scores in promotion, the higher their
scores in intrinsic motivation to know (IM-to know) ((65) = 0.29; p < 0.05), in-
trinsic motivation toward accomplishments (IM-to accomplish things) (A(65) =
0.44; p < 0.05), intrinsic motivation to experience stimulation (IM-to experience
stimulation) (#(65) = 0.44; p < 0.05), and identified extrinsic motivation (#(65) =
0.29; p < 0.05). For prevention-oriented participants, it was found that the high-
er the participant’s score in prevention, the higher the score for motivation
(r(65) = 0.26; p < 0.05), extrinsic introjected motivation ({65) = 0.33; p < 0.05)
and IM-to experience stimulation (#(65) = 0.26; p < 0.05).

These correlations vary according to context, i.e., the type of agent: promotion
versus prevention, or the level of adaptation of the agent’s profile to the user’s
profile: Fit versus NoFit.

A positive correlation was observed between the promotion scale score and
intrinsic motivation (IM-to-know, r(21) = 0.54, p < 0.05; IM-to-accomplish
things, r(21) = 0.66, p < 0.05) when participants interacted with a promo-
tion-oriented virtual coach. Additionally, a positive correlation was observed
between the prevention scale score and extrinsic motivation with introjected
regulation (r(21) = 0.57, p < 0.05). These results suggest that as the promotion
score increased, so did the intrinsic motivation score. Conversely, as the preven-
tion score increased, the extrinsic motivation score with introjected regulation
also increased.

When participants interacted with a prevention-oriented virtual coach, a cor-
relation was observed between the score of the participant on the prevention
scale and the IM-to-know (r(21) = 0.43; p < 0.05), the IM-to-accomplish things
(r(21) = 0.42; p < 0.05), and IM-to-experience stimulation (r(21) = 0.58; p <
0.05), as well as with motivation (r(21) = 0.43; p < 0.05). Results indicate that the

higher the prevention score, the higher the score for intrinsic motivation and
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motivation. Additionally, a correlation was found between the promotion score
and IM-to-experience stimulation (r(21) = 0.54; p < 0.05). Thus, when partici-
pants interacted with a prevention-oriented virtual coach, the higher their pro-
motion score, the higher their intrinsic motivation to experience stimulation.

In the Fit condition, i.e., when participants interacted with a virtual coach
which displayed motivational messages adapted to their profile, we observed
significant positive correlations between the prevention score and the scores of
intrinsic motivation to know (r(22) = 0.53; p < 0.05), to accomplish things (7(22)
= 0.48; p < 0.05), and to experience stimulation (7(22) = 0.50; p < 0.05). These
results indicate that as the prevention score increased, the intrinsic motivation
score also increased.

In the NoFIT condition, i.e., when participants interacted with a virtual coach
which displayed motivational messages not adapted to their profile, we observed
significant positive correlations between the promotion score and the scores of
intrinsic motivation-to know (7(20) = 0.46 p < 0.05), to accomplish things (2(20)
= 0.81; p < 0.05), to experience stimulation (#(20) = 0.54; p < 0.05). These results
suggest that as the promotion score increased, the intrinsic motivation score also
increased. Additionally, there is a significant positive correlation between the
prevention score and extrinsic motivation with introjected regulation ((20) =
0.48, p < 0.05).

These results partially confirm hypotheses H3 and H4. In the presence of a
promotion agent, there is a correlation between the participant’s promotion
score and their intrinsic motivation to know and accomplish things. Similarly, in
the presence of a prevention agent, there is a correlation between the partici-
pant’s prevention score and their intrinsic motivation or motivation. However,
this correlation between the participant’s focus and motivation varies depending
on context. In the Fit condition, there was a correlation between the prevention
score and intrinsic motivation. In the NoFjt condition, there was a correlation
between the promotion score and intrinsic motivation. This seems to suggest
that the effectiveness of framed messages in terms of promotion or prevention
depends on the individual’s intrinsic and extrinsic motivation profile for physi-
cal activity and their regulatory focus. However, these results do not show any

link with the change in cadence.

4.5. Correlation between Cadence, Motivation and Regulatory
Focus

The results partially support the hypothesis that there is a correlation between
cadence, and motivation, and regulatory focus. In the Fit condition, significant
correlations were observed between cadence and prevention score (7(22) = 0.41,
P < 0.05) as well as intrinsic motivation to accomplish score (7(22) = 0.45, p <
0.05). Participants who interacted with a virtual coach adapted to their profile
demonstrated an increase in cadence between the two sessions, with higher
scores in prevention or intrinsic motivation to accomplish being positively cor-

related with a higher cadence.
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However, in the NoFit condition, there was no significant correlation between
cadence and either motivation or profile. Additionally, no significant correlation
was found in the Control condition, indicating no link between cadence and the
participants’ motivational profile or regulatory focus.

Thus, the impact of a prevention or promotion-framed message depends on
the individual’s intrinsic and extrinsic motivation for physical activity and their
regulatory focus. However, these results do not reveal any relationship with ca-

dence.

5. Discussion

The purpose of this study was to investigate the relationship between regulatory
focus and motivation, and their impact on users’ physical activity. We also
wanted to assess how a virtual coach can influence users’ performance. We com-
bined two widely used theories in health psychology, the Regulatory Focus
Theory and the Self-Determination Theory. We hypothesized that there would
be a fit between regulatory orientation and motivation forms. Our findings par-
tially support this hypothesis.

We first tested whether a virtual coach providing motivational feedback dur-
ing an exercise would improve participants’ performance. Contrary to our ex-
pectations, our results did not show any significant improvement in perfor-
mance between participants with and without the virtual coach. However, we
observed that the participants’ cadence increased significantly for all participants
between the 1st and 2nd exercise, regardless of the presence of a virtual coach.

Our results are consistent with previous research, suggesting that individuals
with a promotion focus are less sensitive to external elements that modify their
behaviour, and those with a prevention focus are more sensitive to external ele-
ments that modify their behaviour (as expected, these participants were more
sensitive to the context). Our results also confirm the results of other studies in
the field of physical activity and sport (Motyka et al., 2014; Plessner et al., 2009;
Daryanto et al., 2010) which underline that the effectiveness of the motivational
messages depends on the adequacy between the user profile and the content of
the message. These motivational messages do not need to be positive to be effec-
tive. Additionally, our findings suggest that intrinsic motivation impacts cadence
more than promotion-oriented messages. This raises questions about the design
of our promotion-oriented messages, indicating that they may not be perceived
as promotional enough by our participants.

The study we presented in this article displays some limitations, such as mea-
suring the level of motivation using self-reported responses, and the number of
steps, which might not be the most accurate indicators of motivation. In addi-
tion, this study was conducted in a laboratory setting, so it is unclear how well
the results would generalize to real-world situations. Future research should fo-
cus on studying the long-term effects of virtual coaches on physical activity and

consider the potential influence of the virtual agent’s appearance and gender.
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6. Conclusion

In conclusion, this study provides valuable insight into how regulatory focus and
motivation impact users’ physical activity. It underscores the importance of
aligning the feedback provided by a virtual coach with the user’s regulatory
orientation to maximize the effectiveness of an intervention. While our current
findings have set a foundation, more nuanced explorations are essential to better
understand the multifaceted relationship between regulatory orientation, moti-
vation, and physical activity. As technology and health psychology continue to
intersect, future studies may look at diversifying the virtual coaching methods
and tailoring interventions to individual profiles more comprehensively, thereby
enhancing the effectiveness of virtual coaching in promoting physical activity

and overall well-being.
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