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Physical activity (PA) and sports engagement have many individual- and societal-level benefits, but in many countries
engagement in them does not meet public guidelines, raising public health concerns. According to vast research on Self-
Determination Theory, PA and sports behaviour can be improved by PA promotion and sports professionals’ use of in-
teraction styles that support the basic psychological needs for autonomy, competence, and relatedness. Need-supportive
motivating styles (i.e., autonomy supportive and structuring style) foster autonomous motivation and well-being among
students, athletes, and patients, whereas need-thwarting demotivating styles (i.e., controlling and chaotic style) increase
controlled motivation and illbeing. Multiple interventions have been developed to help professionals improve their inter-
action practices, but meta-analyses and reviews suggest that they have on average failed to reach optimal, long-term
changes. Thus, there is a need for research on how to effectively improve motivating interaction. The MotiStyleSport
intervention was developed to improve PA promotion and sports professionals’ motivating styles, incorporating novel
aspects from the field of behaviour change science to improve its long-term effects.

The purpose of this study was to explore the effects and processes of the MotiStyleSport intervention in improving
professionals’ motivating styles during the feasibility phase of its development. The first research question concerned
whether there were changes to participants’ self-reported (de)motivating styles and to what direction. The second research
question looked at whether effects of the intervention differed between professional groups. The third research question
focused on whether making and enacting implementation intentions to break or form habits and participants’ quality of
motivation toward using motivating styles predicted changes to motivating styles.

The data consisted of quantitative questionnaire data gathered before intervention and 12 weeks after baseline. 145
participants took part in the intervention, but due to missing post-training data, 87 participants were included in the present
study. Participants were Physical Education (PE) teachers (n = 22), sports coaches (n = 20), and healthcare professionals
(HCPs; i.e., physiotherapists, PA counsellors, health nurses; n = 45). Participants’ (de)motivating styles were measured
with validated self-report vignette questionnaires. Other measurements included participants’ post-training quality of mo-
tivation toward using motivating styles and making and enacting implementation intentions. Paired-samples t-tests, mixed
ANOVA, and standard multiple regression analyses were used to answer the research questions.

Results showed that on average, participants’ motivating styles increased and demotivating styles decreased, although
changes to structuring style were not statistically significant. These effects of time were found regardless of participants’
profession. Profession showed a main effect in controlling and chaotic styles, where HCPs consistently scored higher on
chaotic style than others, and PE teachers had significantly higher scores for controlling style than HCPs. For controlling
style, a significant interaction effect of time and profession was found, where coaches’ use of controlling style decreased
more during the intervention than other professionals’. Regression analyses showed that participants’ autonomous moti-
vation toward using motivating styles predicted changes in autonomy supportive style, but controlled motivation and
implementation intentions did not. No significant relationships were found between structuring style and other variables
in the regression analysis.

The results of this study suggest that the MotiStyleSport intervention can be effective in improving different profes-
sionals’ motivating styles, although focus in developing the intervention should be placed on improving participants’
structuring style. The effect sizes attained from this study can be used to inform future randomised controlled trial studies.
Due to the research design of this study, such robust experimental research designs and follow-up measurements are
needed to make more valid claims on the effects of the intervention. Additionally, future studies could benefit from
looking more closely at determinants of (de)motivating styles and their subareas, as well as the influence of professional
background and the use of multiple behaviour change techniques. Future interventions may also benefit from supporting
participants’ autonomous motivation toward target behaviours. Overall, this study indicates that the MotiStyleSport in-
tervention offers a promising avenue for research and features of this intervention may be applicable to other fields as
well.
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Fyysiselld aktiivisuudella ja urheilulla on monia yksild- ja yhteiskuntatason hyotyja. Téstd huolimatta useissa maissa
fyysisen aktiivisuuden ja liikunnan taso ei vastaa suosituksia, mikd uhkaa kansanterveytti. Itsemdirddmisteoriaan
pohjautuvan tutkimuksen mukaan fyysistd aktiivisuutta ja liikuntaa voidaan lisdtd liikunnan alan ammattilaisten
kayttdmien vuorovaikutustyylien kautta, jotka tukevat autonomian, pétevyyden ja yhteenkuuluvuuden psykologisia
perustarpeita. Tarpeita tukevat motivoivat tyylit (autonomian tuen ja rakenteen tyylit) vahvistavat urheilijoiden,
opiskelijoiden ja potilaiden autonomista motivaatiota ja hyvinvointia, kun taas tarpeita turhauttavat epdmotivoivat tyylit
(kontrollin ja kaaoksen tyylit) lisddvit kontrolloitua motivaatiota ja pahoinvointia. Monia interventioita on kehitetty
ammattilaisten vuorovaikutuskayttdytymisen kehittimiseksi, mutta meta-analyysit ja systemaattiset katsaukset osoittavat,
etteivdt ne ole keskiméérin onnistuneet tuottamaan optimaalisia, pitkdkestoisia muutoksia. Tdmén takia on tarve sen
tutkimukselle, miten motivoivia vuorovaikutustyyleja voitaisiin tehokkaasti parantaa. MotiStyleSport-interventio luotiin
fyysisen aktiivisuuden edistimisen ja urheilualan ammattilaisten vuorovaikutustyylien kehittdmiseksi ja sen kehityksessa
huomioitiin uusia ndkdkulmia kayttaytymismuutostieteen alalta.

Tamaén tutkimuksen tarkoituksena oli tarkastella MotiStyleSport-intervention vaikutuksia ja prosesseja ammattilaisten
vuorovaikutustyylien parantamiseksi intervention kehityksen toteutettavuustutkimusvaiheessa. Ensimmaéinen
tutkimuskysymys koski sitd, ilmeniko osallistujien itseraportoimissa (epd)motivoivissa tyyleissd muutoksi, ja millaisia
ndmd muutokset olivat. Toinen tutkimuskysymys koski sitd, oliko ammattiryhmien vélilld eroja intervention
vaikutuksissa. Kolmas tutkimuskysymys tarkasteli sitd, selittivitkd kun-niin suunnitelmien teko ja osallistujien
motivaatio tarpeita tukevien tyylien kdyttod kohtaan muutoksia vuorovaikutustyyleissa.

Aineisto koostui kvantitatiivisesta kyselyaineistosta, joka kerittiin ennen interventiota ja 12 viikkoa mydhemmin.
Koulutuksessa oli 145 osallistujaa, mutta puuttuvien koulutuksen jilkeisten vastausten takia 87 osallistujaa siséllytettiin
tdhén tutkimukseen. Osallistujat olivat liikkunnanopettajia (n = 22), urheiluvalmentajia (n = 20) ja terveydenhuollon
ammattilaisia (fysioterapeutteja, litkuntaneuvojia ja terveydenhoitajia; n = 45). Osallistujien (epd)motivoivia tyyleja
mitattiin validoiduilla itseraportointi vinjettikyselyilld. Lisdksi mitattiin osallistujien koulutuksen jilkeistd motivaation
laatua motivoivien tyylien kdytt6d kohtaan sekd kun-niin suunnitelmien tekoa ja toteutusta. T-testejd parivertailulle,
varianssianalyysia ja usean muuttujan regressioanalyysid kaytettiin tutkimuskysymyksiin vastaamiseksi.

Tulokset osoittivat, ettd keskimédrin osallistujien motivoivat tyylit vahvistuivat ja epdmotivoivat tyylit heikentyivat,
mutta muutokset rakenteen tyyliin eivét olleet tilastollisesti merkittdvid. Nami ajan vaikutukset ilmenivét riippumatta
osallistujien ammatista. Ammatilla oli vaikutus kontrolloivaan ja kaoottiseen tyyliin, joissa terveydenhuollon
ammattilaisilla oli johdonmukaisesti muita korkeammat pisteet kaoottisessa tyylissd ja liikunnanopettajilla oli
terveydenhuollon ammattilaisia merkittévésti korkeammat pisteytykset kontrolloivassa tyylissd. Kontrolloivan tyylin
osalta esiintyi my0s yhteisvaikutus, jossa valmentajien kontrolloivan tyylin kdyttd vdheni intervention aikana enemmain
kuin muiden ammattilaisten. Regressioanalyysi osoitti, ettd osallistujien autonominen motivaatio motivoivien tyylien
kayttod kohtaan ennusti muutoksia autonomiaa tukevaan tyyliin, mutta kontrolloitu motivaatio ja kun-niin suunnitelmat
eivit. Rakenteen tyylin ja muiden muuttujien vélilld ei ilmentynyt merkitsevid yhteyksid regressioanalyysissa.

Tamén tutkimuksen tulokset viittaavat siihen, ettd MotiStyleSport-interventio voi olla vaikuttava keino kehittad eri
ammattilaisten motivoivia tyylejd, mutta interventiota kehitettiessé tulisi keskittyd etenkin rakenteen tyylin tukemiseen.
Téstd tutkimuksesta saatuja efektikokoja voidaan kidyttdd mahdollisen satunnaistetun kontrolloidun tutkimuksen
tekemisessd. Tamén tutkimuksen tutkimusasetelman takia vastaavia luotettavampia kokeellisia tutkimuksia ja
seurantamittauksia tarvitaan, jotta voidaan tehdd pétevampid johtopddtoksid intervention vaikutuksista. Liséksi
jatkotutkimuksissa voisi olla hyddyllisté tarkastella tarkemmin (ep@)motivoivien tyylien ja niiden osien determinantteja,
ammatillisen taustan vaikutusta, sekd eri kdyttdytymismuutostekniikoita. Tulevat tutkimukset voivat hydtyd myos
osallistujien autonomisen motivaation tukemisesta kdytoksen muutoksessa. Kaiken kaikkiaan, tdmé tutkimus viittaa
sithen, ettd MotiStyleSport tarjoaa lupaavan suunnan jatkotutkimukselle ja tdmén intervention piirteitd voidaan
mahdollisesti soveltaa myds muille aloille.

Avainsanat: itsemadrddmisteoria, vuorovaikutuskoulutus, fyysinen aktiivisuus, urheilu
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1. Introduction

The positive associations between physical activity (PA), sports, and health have been known
for millennia, and contemporary research has continued to highlight the importance of PA for
individuals’ health throughout their lifespan (Haskell et al., 2009; Kokkinos & Myers, 2010).
For instance, regular PA and high fitness levels are associated with decreased risk of premature
death and reduction of many chronic diseases, like cardiovascular disease, breast and colon
cancer, and type 2 diabetes, as well as improved psychological well-being (Warburton et al.,
2006). Despite the well-known benefits of adequate PA, according to a 2018 report by the
World Health Organization (WHO), globally 23 % of adults and 81 % of adolescents do not
meet the WHO global guidelines on PA for health, and in some adult subpopulations inactivity
can reach even 80 % (World Health Organization, 2018). WHO states that inadequate PA levels
contribute negatively to health systems, economic development, the environment, community
well-being, and quality of life, highlighting the importance of improving PA engagement glob-
ally (World Health Organization, 2018). In Finland, a report published by the Finnish Ministry
of Education and Culture concluded that Finnish adults (18 — 64-year-olds) do not move enough
and most of peoples’ waking time is sedentary (Husu et al., 2022). Similarly, a study by Kokko
and Martin (2019) showed that among Finnish children (7 — 15-year-olds) only a third meets
international guidelines for PA. One reason for this might be that PA and sports require moti-
vation, which has been linked to frequency and duration of PA (Gray et al., 2018; Raabe et al.,
2019). As such, public health programmes and methods for improving individuals’ motivation

towards PA and sports can have an important individual- and societal level impact.

One avenue for improving individuals’ PA and sports behaviour is through guidance and help
offered by PA promotion and sports professionals, such as Physical Education (PE) teachers,
sports coaches, and public health professionals (e.g., Gillet et al., 2010; Hsu et al., 2013; Ma-
tosic et al., 2016; Ntoumanis & Standage, 2009). In addition to offering information and guid-
ance for improving PA behaviours, professionals can influence their patients, students, and ath-
letes by supporting their motivation towards sports (e.g., Ntoumanis, 2001). Research across
multiple fields has shown that the way how professionals interact with others influences rele-
vant professional outcomes, such as students’ learning outcomes (e.g., Aelterman et al., 2019;
Vansteenkiste et al., 2009), patient wellbeing (e.g., Ng et al., 2012), and employee work per-
formance and organisational well-being (Slemp et al., 2018). Within the field of sports and PA



promotion, professionals’ interaction styles and behaviours have been found to improve for
example individuals’ PA levels and athletes’ engagement, performance, and well-being (Hsu et
al., 2013; Ntoumanis & Mallett, 2014). As such, many interventions for improving profession-
als’ interaction styles have been developed (e.g., Keogh et al., 2018; Renko et al., 2022). How-
ever, meta-analyses have shown that despite receiving comprehensive interaction training,
many professionals do not reach optimal interaction styles (Hall et al., 2016; Schwalbe et al.,
2014). Thus, research into how to effectively improve PA promotion and sports professionals’

interaction styles is needed.

This study examines results on the effects and processes of the MotiStyleSport intervention in
improving PA promotion and sports professionals’ motivating styles during the feasibility
phase of intervention development. First, theoretical background and previous literature on mo-
tivating interaction styles, behaviour change science, and the MotiStyleSport training interven-
tion are discussed in Section 2. After this, research questions and hypotheses are introduced in
Section 3, followed by Section 4 outlining the methods used. Results are shown in Section 5
and further discussed in Section 6, before highlighting the limitations, strengths, and implica-

tions of this study.



2. Theoretical background and previous research

2.1 Self-Determination Theory

Many theories of human behaviour and motivation have been developed within the multidisci-
plinary field of behaviour change science (Hagger, Cameron, et al., 2020). One of the most
researched theories is Ryan and Deci’s Self-Determination Theory (SDT; 2000), which is a
broad theory of motivation, personality development, and well-being (Ryan & Deci, 2019).
SDT is a meta-theory, consisting of six mini-theories: cognitive evaluation theory, organismic
integration theory, causality orientations theory, basic psychological needs theory, goal con-
tents theory, and relationship motivation theory (see Ryan & Deci, 2019 for detailed description
of'each). According to Ryan and Deci’s (2019) overview of the history and future of SDT, these
mini-theories and other related models and theories are overlapping and continuously develop-
ing through new empirical results. Overall, the main tenet of SDT is the notion that humans
have three basic psychological needs on which motivation and flourishing of the human poten-

tial is based (Deci & Ryan, 2000; Hagger, Hankonen, et al., 2020).

2.1.1 Basic psychological needs and quality of motivation

According to Deci and Ryan (2000), individuals’ integrity, psychological growth, and well-
being requires that their psychological basic needs for competence, autonomy, and relatedness
are satisfied. The need for competence has been defined as the “need to feel effectance, control,
and mastery over tasks and behaviours” (Hagger, Hankonen, et al., 2020, p.108), whereas au-
tonomy is the “need to feel that one is the ‘origin’ of one’s actions” (p.108). The need for
relatedness has been defined as “the need for noncontingent, unconditional support and con-

nectedness with others” (p.108).

SDT suggests that at its core, human nature is not fully malleable, but instead has a deep, uni-
versal structure that includes the needs for autonomy, competence, and relatedness (Ryan &
Deci, 2019). The universal nature and existence of these three needs has been explained via
their evolutionary benefits (Deci & Ryan, 2000). According to Deci and Ryan (2000), the need
for competence has been evolutionarily adaptive to humans because being interested, open, and

willing to learn helps organisms to grow and adapt to new challenges in changing contexts. The



need for relatedness reflects the social nature of human beings and has adaptive benefits for
coordination of group behaviour, specialisation of labour, and cohesive social organisation
(Deci & Ryan, 2000). The need for autonomy supports self-regulation of behaviour and coher-
ence in behavioural aims: to function effectively in changing contexts, it is beneficial to regulate
one’s own actions instead of being just pushed to action by external coercion (Deci & Ryan,

2000). 1

Whereas other theories of motivation have focused on quantity of motivation (i.e., how moti-
vated an individual is), SDT focuses on quality of motivation (Hagger, Hankonen, et al., 2020).
According to SDT, the satisfaction of the needs for autonomy, competence, and relatedness
supports intrinsic motivation, which means doing things for the inherent satisfaction of the ac-
tion itself (Ryan & Deci, 2000). Thwarting these needs is linked to extrinsic motivation, which
means doing things to attain separable outcomes (Ryan & Deci, 2000). In addition to intrinsic
and extrinsic motivation, SDT includes amotivation, which refers to “the state of lacking inten-
tion to act” (Ryan & Deci, 2000,p. 72). Beyond amotivation, SDT states that motivation forms
a continuum from extrinsic to intrinsic motivation, consisting of five distinct regulatory styles:

external, introjected, identified, integrated, and intrinsic regulation (see Figure 1).

Figure 1.
The Self-Determination Continuum, based on Hagger, Hankonen et al., 2020; Ryan & Deci,
2000.

Behaviour Self-determined Nonself-determined
L Intrinsic . . L
Motivation A Extrinsic motivation Amotivation
motivation
Autonomous Controlled
motivation motivation
Type of Intrinsic Integrated Identified Introjected External Non-
regulation regulation regulation regulation regulation regulation regulation
PLOC Internal Internal S(.)mewhat Somewhat External Impersonal
internal external

According to Ryan and Deci (2000), each regulatory style is associated with differing perceived

locus of causality, relevant self-regulatory processes, and related outcomes. Perceived locus of



causality (PLOC) refers to the extent to which a person feels like they are the origin of their
behaviour (Deci & Ryan, 2000). Internal PLOC means that the behaviour is seen to originate
from oneself, whereas external PLOC means that the behaviour is felt to originate from outside
forces, such as threats or rewards (Deci & Ryan, 2000). Internal PLOC highlights personal
causation, thus supporting individuals’ need for autonomy, whereas external PLOC thwarts the
need for autonomy (Deci & Ryan, 2000; Hagger, Hankonen, et al., 2020). As seen from Figure
1, types of motivation and regulation vary in their PLOC, so that some are more autonomously
motivated (i.e., support the need for autonomy) and others reflect more controlled motivation
(i.e., thwart the need for autonomy) (Hagger, Hankonen, et al., 2020). Intrinsic regulation can
be seen as the prototype of autonomous motivation, whereas extrinsic regulation is prototypical

of controlled motivation (Hagger, Hankonen, et al., 2020).

As seen in Figure 1, externally regulated behaviour is the most controlled form of extrinsic
motivation, and it reflects behaviours that are performed to meet external demands, rewards, or
to avoid punishments (Ryan & Deci, 2000). These behaviours typically feel controlled and have
an external PLOC (Ryan & Deci, 2000). Introjected regulation is also a somewhat controlled
form of regulation, where behaviours are carried out to avoid anxiety or guilt or to gain ego
enhancements, like pride (Ryan & Deci, 2000). These behaviours are internally driven but still
have a somewhat external PLOC, as they are not experienced as reflecting oneself (Ryan &
Deci, 2000). Identified regulation is a more self-determined and autonomous form of extrinsi-
cally motivated behaviour, as identification reflects consciously valuing a behaviour or regula-
tion, so that the behaviour is seen as personally important and it becomes internalised (Ryan &
Deci, 2000). The most autonomous form of extrinsic motivation is integrated regulation, where
external regulations and motives have been evaluated, internalised, and integrated into one’s
other values and needs (Ryan & Deci, 2000). Although these behaviours are extrinsically mo-
tivated (i.e., they are done to attain some separable outcome), they are autonomously motivated
and have internal PLOC (Ryan & Deci, 2000). Thus, according to SDT external regulations and
goals can become self-determined and autonomously motivated via the processes of internali-
sation and integration, where the behaviours become integrated with one’s sense of self (Ryan

& Deci, 2000).

SDT posits that maintenance of intrinsically motivated behaviours requires satisfaction of the
basic psychological needs (Deci & Ryan, 2000). Intrinsically motivated or self-determined be-

haviours are not necessarily always directed at satisfying the needs for competence, relatedness,



or autonomy, nor are behaviours which do satisfy these needs always intrinsically motivated
(Deci & Ryan, 2000). Nevertheless, conditions that support satisfaction of the basic needs gen-
erally facilitate intrinsic and autonomous motivation, whereas conditions that thwart the basic
needs lessens them (Deci & Ryan, 2000). Research on SDT has shown that satisfaction of the
basic needs, higher intrinsic motivation, and autonomously motivated behaviours are linked to
many positive outcomes, such as increased behavioural perseverance, learning, performance,
and well-being (Ryan & Deci, 2019). More controlled forms extrinsic motivation and thwarting
of basic needs have been linked to negative outcomes, such as poor maintenance of behaviour,

self-critical perfectionism, ill-being, and psychopathology (Ryan & Deci, 2019).

Overall, there is vast empirical evidence supporting SDT’s claims for the links between basic
psychological needs and quality of motivation, across different research fields, professional
domains, and cultures (Gillison et al., 2019; Hagger, Hankonen, et al., 2020; Mossman et al.,
2022). Central areas where SDT has been applied include healthcare, education, work and or-
ganisations, sports and PA, and technology (Ryan & Deci, 2019). For instance, within the field
of sports there are thousands of studies supporting the importance of intrinsic motivation for

sustained PA and sports practice (Ryan & Deci, 2019).

2.1.2 Quality of motivation in learning and behaviour change

SDT suggests that quality of motivation (i.e., extrinsic or intrinsic, autonomous or controlled)
influences important outcomes, such as behavioural perseverance, learning, and performance
(Deci & Ryan, 2000). The influence of quality of motivation has been studied extensively in
the field of education, where intrinsic motivation and internalisation of values and regulation
have been empirically linked to high-quality learning, conceptual understanding, students’ per-
sonal growth, and better adjustment (Deci et al., 1991). According to Deci and colleagues’ 1991
summary of past research on education and SDT, more autonomous and intrinsic forms of mo-
tivation support learning via for example improved memory performance, positive emotions in
the classroom, enjoyment of learning, and better self-esteem. Controlled and extrinsic forms of
motivation on the other hand have been empirically linked with greater anxiety and poor coping

with failures, lower interest in learning, and poorer conceptual learning (Deci et al., 1991).

More recent research on this topic includes multiple studies by Vansteenkiste and colleagues

(e.g., 2005; 2009; 2010). In their 2005 study Vansteenkiste, Zhou and colleagues looked at the



influence of autonomous and controlled motivation among Chinese learners and found that au-
tonomous motivation predicted adaptive learning attitudes, well-being, and academic success.
Controlled motivation was predictive of maladaptive learning attitudes, ill-being, and higher
drop-out rates (Vansteenkiste et al., 2005). In a 2009 study Vansteenkiste, Sierens and col-
leagues studied high-school and college students’ motivational profiles. They found that opti-
mal learning patterns were associated with good quality of motivation (i.e., high autonomous
and low controlled motivation), which was connected to teachers’ need-supportive practices
(Vansteenkiste et al., 2009). This study supported the claim of SDT that quality of motivation
matters more than its quantity, as students in the good quality motivation group showed the best
educational outcomes, even over those who had higher overall amounts of motivation (i.e., high
autonomous and high controlled motivation) (Vansteenkiste et al., 2009). Lastly, in their 2010
study Vansteenkiste, Smeets and colleagues looked at the influence of autonomous and con-
trolled motivation for performance-approach goals (i.e., aiming to outperform peers) on educa-
tional outcomes. They found that students’ reasons for pursuing goals explained their adaptive
and maladaptive outcomes (Vansteenkiste et al., 2010). When aiming to outperform others was
based on autonomous motivation and seen as an exciting challenge and way to improve oneself,
these goals were associated with positive outcomes, such as effective organisation of study
time, deeper learning, stronger focus during studying, and greater persistence when facing ob-
stacles (Vansteenkiste et al., 2010). More controlled motivation, where the desire to outperform
others was based on experienced pressure, was connected to negative outcomes, such as less
effective time-management, more superficial learning, lesser engagement in learning, higher

anxiety, and greater likelihood of giving up when facing difficulties (Vansteenkiste et al., 2010).

Overall, these studies suggest that quality of motivation influences important learning out-
comes. Although much of earlier research has focused on learning among students and children,
learning processes are also central in many behaviour change interventions (e.g., Keogh et al.,
2018; Palsola et al., 2023). Thus, fostering autonomous motivation among intervention partic-
ipants could improve their learning during training programmes. In addition to influencing
learning, quality of motivation has been found to influence uptake of new behaviours (e.g.,
Phillips et al., 2016) and long-term maintenance of behaviour (e.g., Gardner & Lally, 2013;
Hopkins et al., 2022). It has been suggested that interventions should promote internalisation
of extrinsic motivation and facilitate autonomous forms of regulation to create long-term

changes to target behaviours (Gardner & Lally, 2013). Thus, it seems that behaviour change
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interventions should support participants’ autonomous motivation toward change in order to

improve learning and behavioural outcomes.

2.1.3 The circumplex model of (de)motivating interaction style

SDT states that environmental factors are central to the processes of internalisation and inte-
gration of extrinsically motivated behaviours, as they influence individuals’ motivation for per-
forming and maintaining new behaviours (Deci & Ryan, 2000). Social agents can support oth-
ers’ psychological basic needs and autonomous motivation by using need-supportive interac-
tion styles (Hagger, Hankonen, et al., 2020). Interaction practices that support the needs for
autonomy, competence, and relatedness have been linked to basic need satisfaction, autono-
mous motivation, and well-being, whilst need thwarting social environments predict controlled
motivation, ill-being, and psychopathology (Aelterman & Vansteenkiste, 2023). In accordance
with SDT, Aelterman and colleagues (2019) have developed a circumplex model of (de)moti-
vating interaction style (see Figure 2). In their 2019 study, Aelterman and colleagues studied
teachers’ motivating interaction styles, which they defined as “practices (teachers) rely on to
foster children’s motivation” (p. 497). Based on multidimensional scaling analyses, the re-
searchers found that teachers’ interaction styles may best be described through a circumplex-
model with two axes: directiveness (low or high) and basic need supportiveness (supportive or
thwarting). This two-dimensional structure of interaction styles has been identified in multiple
other studies and across different settings, such as PE, sports, nursing, parenting, and work

(Aelterman & Vansteenkiste, 2023).
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Figure 2.
The Circumplex Model of (De)motivating Interaction Style, based on Aelterman et al., 2019.

Low directiveness

Need thwarting Need support

High directiveness

The circumplex model consists of four overarching (de)motivating interaction styles: autonomy
support, structure, control, and chaos (Aelterman et al., 2019). As seen in Figure 2, autonomy
supportive style is low in directiveness but supports satisfaction of others’ basic needs for au-
tonomy, competence, and relatedness. According to Aelterman and colleagues (2019), auton-
omy supportive interaction is characterised by having a curious, open, and receptive attitude
and using a tone of understanding towards students. Central autonomy supportive interaction
practices include offering input and choice, giving meaningful rationales, using inviting lan-
guage, nurturing curiosity and task interest, and accepting negative affect (Aelterman &
Vansteenkiste, 2023). The structuring style is similarly need-supportive, but also high in di-
rectiveness, with the teacher’s tone focusing on guidance and helping students (Aelterman et
al., 2019). Concrete structuring practices include communicating clear expectations, goals, and
guidelines, as well as offering help and guidance, adjusting task difficulty, providing positive

informational feedback, and expressing confidence in others’ capabilities (Aelterman &
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Vansteenkiste, 2023). According to Aelterman and Vansteenkiste (2023), structuring and au-
tonomy supportive interaction have generally been shown to positively correlate, so that social
agents that use one style, often also use the other. However, structuring practices can also be
used in a controlling manner, if for example guidelines are accompanied by threats (Aelterman
& Vansteenkiste, 2023). As seen from Figure 2, controlling style is situated opposite to auton-
omy support in the circumplex model, being high in directiveness but thwarting to others’ basic
psychological needs (Aelterman et al., 2019). A controlling teacher is characterised as having
a tone of pressure and insisting on how students should think, feel, and behave without consid-
ering students’ feelings (Aelterman et al., 2019). Aelterman and Vansteenkiste (2023) state that
controlling social agents, often unconsciously, have a narrow view where their own agenda and
expectations are prioritised over others’, leading to the use of pressuring interaction techniques,
such as yelling, commanding, or using intimidation or appeals to guilt and shame. Lastly, cha-
otic style is low in directiveness and is need-thwarting (Aelterman et al., 2019). Chaotic inter-
action practices include inconsistent, arbitrary, and unpredictable behaviour, such as leaving
students to their own devices and having a laissez faire -attitude (Aelterman & Vansteenkiste,
2023). Chaotic and controlling styles reflect demotivating interaction, whereas autonomy sup-

portive and structuring styles are motivating in nature (Aelterman et al., 2019).

As seen in Figure 2, the circumplex model identifies eight subareas within the four overarching
styles: participative, attuning, guiding, demanding, domineering, abandoning, and awaiting
practices (Aelterman et al., 2019). These subareas are based on empirical findings across mul-
tiple fields of research (Aelterman et al., 2019; Aelterman & Vansteenkiste, 2023). They cor-
relate with each other so that each subarea correlates positively and most strongly with adjacent
subareas, whilst the correlation decreases in strength and becomes negative when moving along
the model (Aelterman & Vansteenkiste, 2023). Through these subareas, the circumplex model
offers a dynamic and gradual approach to understanding the relationship between different
(de)motivating styles (Aelterman & Vansteenkiste, 2023). This means that, for example, dif-
ferent autonomy supportive and structuring interaction practices may have different effects on
students’ motivation because they are slightly differently located on the two axes (Aelterman
et al., 2019). Additionally, the gradual approach suggests that different need-supportive inter-
action components are not necessarily mutually exclusive, and in reality, social agents may use
multiple need-thwarting or need-supportive practices in a single situation or across different
settings (Aelterman et al., 2019; Aelterman & Vansteenkiste, 2023). For instance, not using

autonomy supportive practices does not automatically imply the use of controlling practices,
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but rather social agents may showcase individual interaction profiles, where different elements
across the circumplex are utilised based on the situation at hand (Aelterman & Vansteenkiste,
2023). Social agents’ (de)motivating styles have been empirically measured with many self-
report questionnaires, such as the Situations-In-Schools (SIS) questionnaire developed by
Aelterman and colleagues (2019), and other versions of it (e.g., SIS-Sport, Delrue et al., 2019).
Other ways for measuring interaction styles include using observers, such as students or trained
observers, or observational tools to assess professionals’ interaction practices (e.g., Duprez,
Haerens, et al., 2021; Su & Reeve, 2011). Due to the novelty of the circumplex model and
vignette-based questionnaires based on it (i.e., the SIS-questionnaires), research and interven-

tion studies utilising these constructs is still sparse but offer a promising avenue for research.

2.1.4 Interaction styles in sports and training interventions

Overall, in the field of sports using an autonomy supportive style has been linked to many
positive outcomes, like higher intrinsic motivation and better sports performance for athletes
(Gillet et al., 2010) and sustained PA and sports behaviours (e.g., Hsu et al., 2013). For instance,
a study by Bartholomew and colleagues (2011) examined the role of sports coaches’ interper-
sonal control and thwarting of psychological needs in the development of athletes’ ill-being.
They found that coaches’ autonomy supportive behaviours predicted athletes’ need satisfaction,
which in turn predicted vitality and positive affect (Bartholomew et al., 2011). Coach control
on the other hand predicted athletes’ need thwarting, which predicted maladaptive outcomes,
such as burnout, depression, disordered eating, negative affect, poorer physiological function-
ing, and negative physical symptoms (Bartholomew et al., 2011). Overall, there is vast evidence
for the claims of SDT holding true in the field of sports (e.g., Mossman et al., 2022; Van den
Berghe, Vansteenkiste, et al., 2014). For example, in a systematic literature review Van den
Berghe and colleagues (2014) found that many studies within the field of PE have supported
the motivational sequence proposed by SDT. Additionally, the benefits of motivating interac-
tion styles in PA and sports seem to be universal, as SDT claims: in a recent systematic literature
review and meta-analysis, Mossman and colleagues (2022) assessed the correlations and effects
of coaches’ autonomy supportive style, basic needs, and well-being across different cultures.
Their findings suggest that the relationships between autonomy support and relevant psycho-
logical, motivational, and behavioural outcomes are not moderated by culture (i.e., collectivistic

or individualistic; Mossman et al., 2022).
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In terms of changing professionals’ (de)motivating interaction styles, previous interventions
have been successful in training professionals to become more autonomy supportive (e.g.,
Cheon & Reeve, 2013; Raabe et al., 2019). In their 2013 intervention study Cheon and Reeve
(2013) used a training programme to improve PE teachers’ autonomy supportive style when
giving PE instructions to students. Compared to a control group, teachers who had undergone
the training were scored by observers and perceived by students as more autonomy supportive
and less controlling (Cheon & Reeve, 2013). These changes were long-lasting, as trained teach-
ers were more autonomy supportive still one year after the training (Cheon & Reeve, 2013).
Such results are not uncommon, as shown by a review article by Raabe and colleagues (2019),
which assessed 21 intervention studies that had aimed to improve PE teachers’ and youth sport
coaches’ autonomy supportive interaction style. Their results showed that significant positive
effects were observed in over 77 % of the studies (Raabe et al., 2019). However, the authors
concluded that further research into the topic is needed, as heterogenous research designs, small
sample sizes (the majority of the studies having on average 18 social agents as participants),
and lack of follow-up assessments may limit the generalizability of these findings (Raabe et al.,
2019). Additionally, most intervention studies have focused on only one professional group at
a time such as sports coaches (e.g., Gillet et al., 2010) or PE teachers (e.g., Van den Berghe,
Soenens, et al., 2014). Because of this, little is known of the potential of multiprofessional in-
terventions to improve interaction styles and whether, for example, different professionals ben-

efit from multiprofessional training interventions to different degrees.

In addition to intervention studies in the field of sports, effective motivating interaction inter-
ventions have been conducted with health care professionals (HCPs) (e.g., Duprez et al., 2022;
Vancampfort & Mugisha, 2022). For instance, in an SDT-based intervention study by Van-
campfort and Mugisha (2022) HCPs that had attended a brief 10-hour workshop had higher
self-reported use of motivating styles and lower use of demotivating ones 12 months after the
training, compared to professionals without training. Their sample consisted of 140 HCPs
working in Uganda, of whom 55 had attended the workshop (Vancampfort & Mugisha, 2022).
Participation in the workshop yielded large effect sizes for higher autonomy support (d = 0.87)
and structure (d = 0.84) scores, as well as moderate effect sizes for lower control (d = 0.64) and
chaos (d = 0.71) scores. However, their study did not include baseline assessments, making it
impossible to evaluate changes to (de)motivating styles over time (Vancampfort & Mugisha,

2022). Additionally, the results attained by Vancampfort and Mugisha (2022) may have been
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biased due to lack of randomisation of participants and convenience sampling methods. Partic-
ipants of the study were chosen by hospital board directors based on professionals’ work roles,
but it is possible that selection bias influenced the results, as chosen participants might have
been known to have positive attitudes towards the intervention topic (Vancampfort & Mugisha,
2022). In another SDT-based intervention study Duprez and colleagues (2022) evaluated the
outcomes of a training programme aiming to enhance nurses’ competencies for self-manage-
ment support. Statistically significant change over time was found for only controlling style,
although participants in general used motivating approaches more and demotivating ones less

after the training (Duprez et al., 2022).

Despite evidence on the positive effects of SDT-based interventions, it has been noted that
translating SDT into practice may be difficult and many professionals may fail to achieve de-
sired skill levels or put skills learnt in training programmes into practice (Ntoumanis & Mallett,
2014; Renko et al., 2022). Shifting from a controlling interaction style may be challenging for
some professionals, for instance due to difficulties in using motivational techniques in group
settings or because of experienced mismatch between professional role demands (Renko et al.,
2022). Multiple personal, situational, and cultural factors have been identified as possible bar-
riers in promoting autonomy supportive coaching and teaching, and it has been stated that fur-
ther research into the processes of changing interaction styles is needed (Mageau & Vallerand,
2003; Matosic et al., 2016; Taylor et al., 2009; Van den Berghe, Soenens, et al., 2014). For
example, in the field of education, teachers’ own need-satisfaction and quality of motivation
towards teaching has been linked to the interaction styles they use with their students (Reeve,
2009; Van den Berghe, Soenens, et al., 2014). In general, it has been suggested that factors
which influence professionals’ own motivation also indirectly influence the motivational strat-
egies they use with their subordinates (Taylor et al., 2009). According to a literature review on
the antecedents of motivating interaction styles conducted by Matosic and colleagues (2016),
autonomously motivated teachers use a more autonomy supportive teaching style and use a less
controlling style. This highlights the importance of considering professionals’ own quality of

motivation when aiming to improve their interaction styles.
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2.1.5 Improving professionals’ motivating interaction: Research evidence from Motiva-
tional Interviewing training literature

One notable area of research on changing professionals’ interaction styles has focused on Mo-
tivational Interviewing (MI; Miller, 1983), which is a client-centred counselling method for
enhancing patients’ intrinsic motivation toward behaviour change (Markland et al., 2005). The-
oretically MI can be understood as an SDT-congruent need-supportive interaction practice, as
central MI skills and practices support the needs for autonomy, competence, and relatedness
(Markland et al., 2005). MI has been widely studied and applied in many fields and has been
found to be efficient for improving different outcomes, such as increasing problem drinkers’
help-seeking behaviours and decreasing their alcohol consumption (Berman et al., 2020; Mark-
land et al., 2005).However, Séderlund and colleagues (2011) noted in a systematic review of
10 MI training studies that due to inconsistent methodological quality in studies, the positive
effects of MI training should be interpreted with caution. Furthermore, meta-analyses and re-
views of MI interventions have found that even comprehensive interaction training may not
successfully change professionals’ interaction behaviours in the long-term (Hall et al., 2016;
Schwalbe et al., 2014). A meta-analysis of 21 studies on MI training interventions by Schwalbe
and colleagues (2014), found that although training improved professionals’ MI skills, these
skills eroded quickly after the training. Post-training support was noted as an important factor
for sustaining training gains and improving MI skills (Schwalbe et al., 2014). A systematic
review of 20 MI interventions by Hall and colleagues (2016) also found that most training stud-
ies did not achieve sustained change in professionals’ interaction practices. It was concluded
that the learnt skills are rarely maintained without extended post-training contact and support,
and that for the training to be effective, learnt practices must be integrated into the workplace
setting in an ongoing manner (Hall et al., 2016). One explanation for these shortcomings might
be that interaction behaviours and styles can be largely habitual, and thus methods for changing

habits may be needed for improving these behaviours in the long-term (Puolaméki et al., 2024).

2.2 Habit theory and implementation intentions

The long-term success of behaviour change interventions can be seen to require participants
forming new habits from the desired behaviours and undoing old, undesired habits (Orbell &
Verplanken, 2020). Within psychology, habits have been defined as “a phenomenon whereby

behaviour is prompted automatically by situational cues, as a result of learned cue-behaviour
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associations” (Gardner, 2015, p.277). According to Orbell and Verplanken’s (2020) account of
habit theory, habits are formed via action repetition in a consistent cue context, where a cue-
response association is formed in memory and the action becomes cue-contingent and thus in-
dependent of goals or motivation. Through repetition over time, habits become ingrained ways
in which “neural networks ’remember‘ recurring contexts and optimal responses to them” (Or-
bell & Verplanken, 2020, p.179). The performance of cue-contingent habits is neurologically
localised in the sensorimotor loop, whereas goal-directed behaviour is localised in the associa-
tive loop (Orbell & Verplanken, 2020). Because these neurological systems are in competition,
neural systems related to planning, executive control, and deliberation are suppressed when
habits are activated, making it difficult to consciously undo or override unwanted habits (Orbell
& Verplanken, 2020). Additionally, forming new habits takes time and consistent repetition,
making not only bad habits difficult to break, but also good habits difficult to create (Orbell &
Verplanken, 2020). Nevertheless, habit theory has been utilised in many behaviour change in-

terventions, for example to improve health behaviours such as PA (Gardner, 2015).

One approach to preventing the enactment of unwanted habits and forming new ones is using
implementation intentions, or “if-then” plans (Rhodes et al., 2020, p.575). These plans consist
of forming a link between a situational cue and a specific behavioural response, specifying
when, where, and how a goal-directed plan is enacted, i.e., “If situation X is encountered, then
I will perform the goal-directed response Y’ (Gollwitzer & Oettingen, 2016, p.223). Compared
to everyday goal intentions, i.e., “I want to reach goal X (p.223), implementation intentions
specify an expected obstacle or opportunity and link it to a goal-directed response which be-
comes habitual over time. In self-regulation training interventions, implementation intentions
have been shown to have a strong effect (meta-analytic d = 0.65) in improving self-regulation
capabilities (Berkman, 2016). Similarly, in a recent meta-analysis of 294 articles Sheeran and
colleagues (2024) found that making implementation intentions is effective for influencing cog-
nitive performance (d = 0.47), affect regulation (d = 0.66), behaviour change (d = 0.27), and
social judgement (d = 0.52) outcomes. Their meta-analysis suggested that overall, implemen-
tation intentions can work in different contexts, among different age-groups and in creating
long-term changes to multiple outcomes (Sheeran et al., 2024). According to Gollwitzer and
Oettingen (2016), empirical evidence indicates that implementation intentions can be helpful in
closing the gap between wanting to reach a goal and actually doing so. However, it has been
noted that these positive findings may be influenced by publication bias, where negative and

null results are not published, leading to biased meta-analytic effect sizes (Sheeran et al., 2024).
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This issue does not only influence evidence on implementation intentions but is a well-known

problem within all scientific research (Nosek et al., 2012).

Despite many positive findings, evidence on the effects of implementations intentions is heter-
ogeneous and many factors which impact their usefulness have been identified (Rhodes et al.,
2020; Sheeran et al., 2024). For instance, individuals’ impulsivity and other self-regulatory
skills and capabilities have been found to influence the effects of using implementation inten-
tions to form or break habits (Rhodes et al., 2020). Other potential factors influencing the effects
of implementation intentions include outcome measurement methods, i.e., self-report or device-
based, and delivery method, i.e., in-person or remote (Sheeran et al., 2024). Furthermore, evi-
dence is still unclear on whether there is an optimal number of implementation intentions to
form, or whether rehearsal of the if-then plan influences outcomes (Sheeran et al., 2024). Earlier
research suggests that a larger number of made plans is related to increased behaviour change
(e.g., Wiedemann et al., 2011). However, in their meta-analysis, Sheeran and colleagues (2024)
found that forming one, seven, or eight plans had larger effect sizes than forming 2 — 6 plans,
indicating a nonlinear relationship between number of implementation intentions and outcome
variables. Similarly, rehearsal of plans should increase the impact of implementation intentions
via deeper encoding of a specified cue-response link, but Sheeran and colleagues found that
whilst rehearsing a plan at least once increased the impact of the plan, rehearsing it more than
once did not increase this effect (Sheeran et al., 2024). Sheeran and colleagues (2024) con-
cluded that more research is needed to better understand the influence of number and rehearsal
of implementation intentions. Thus, despite some promising results, research on the use of im-
plementation intentions in interventions is still lacking (Rhodes et al., 2020; Sheeran et al.,
2024). Given their possible power in influencing habitual behaviours, such as motivating inter-
action practices, use of implementation intentions in interaction interventions can be seen as a

promising avenue for research.

2.3 The MotiStyleSport intervention

The MotiStyleSport (MSS) research project was implemented at the Tampere University during
2021 - 2023 with funding from the Ministry of Education and Culture of Finland (Palsola et al.,

2023). The MSS intervention was developed based on a previous motivating interaction training
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course developed by Renko and colleagues (2020; 2022), which targeted PE teachers. The MSS
intervention was developed and optimised (Palsola et al., 2023) and its acceptability and opti-

misation needs were further evaluated in a feasibility study (Puolamiki et al., 2024).

In developing the MSS intervention, the aim was to systematically consider insights from com-
plexity theory and behaviour change science to create an intervention to improve professionals’
motivational interaction behaviours (Palsola et al., 2023). The target group of the intervention
was PA promotion and sports professionals (i.e., PE teachers, PA counsellors, physiotherapists,
health nurses, and sports coaches). Based on Aelterman and colleagues’ (2019) circumplex
model of (de)motivating styles, within the MSS programme theory motivational interaction was
defined as a set of “motivational interaction behaviours” (Palsola et al., 2023,p.2). Defining
motivational interaction styles as behaviours allowed for incorporating insights from behaviour
change science (i.e., habit theory) for changing professionals’ motivational interaction styles
(Palsola et al., 2023). It was argued that because motivational interaction behaviours are habit-
ual to a large extent, light educational interventions may not be sufficient in changing ingrained
behavioural patterns in the long-term (Palsola et al., 2023). Additionally, according to the au-
thors, earlier studies had failed to report specific behaviour change techniques (BCTs) used to
induce change in interventions (Palsola et al., 2023). BCTs are “observable, replicable, and
irreducible components of an intervention” (Michie et al., 2013, p.82) used in interventions to
change causal processes of behaviour, such as reinforcement or self-monitoring. In developing
the MSS intervention, explicit attention was placed on the utilised BCTs to underline what
intervention components may lead to desired outcomes, as well as why and how these interven-
tion mechanisms may have their effects (Palsola et al., 2023). Earlier motivational interaction
behaviour change interventions had not incorporated insight from self-regulation and habit the-
ory, making MSS a novel and promising approach (Palsola et al., 2023). Additionally, the MSS
intervention was developed using a complexity science approach. This means that instead of
assuming linear, predictable, and unidirectional dynamics behind effective interventions, the
target of the intervention and the intervention itself was seen as a complex system embedded in
other complex systems (Palsola et al., 2023). In practice, using a complexity science approach
included, for instance, treating participants as active learning agents as well as acknowledging

interconnectedness and individual change paths (Palsola et al., 2023).

Two main objectives were set for the MSS intervention during its development (Palsola et al.,

2023). Firstly, the intervention had an educational objective of teaching participants about why
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and how to use motivating interaction behaviours (Palsola et al., 2023). Secondly, the inter-
vention aimed to change participants’ interaction behaviour, i.e., to increase autonomy support-
ive and structuring behaviours and decrease controlling and chaotic behaviours (Palsola et al.,
2023). Within this behaviour change objective, the intervention aimed to also “instil a compas-
sionate, patient and strength-centred general philosophy of supporting people” (p.10), and to
support long-term maintenance of behaviour change. The changes were thought to operate via
participants’ motivation towards pursuing motivating interaction behaviours as well as through
individualised practice of the target behaviours in each participants’ unique work contexts

(Palsola et al., 2023).

Figure 3.
Key Processes and Outcomes Relevant for This Study, based on Palsola et al., 2023.
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Figure 3 above shows the theory of change in the MSS intervention, modified for the purposes
of the present study, highlighting the relationships between relevant variables and processes.

Through creating and enacting implementation intentions, among other BCTs, participants
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could practice motivating behaviours in their own contexts (Palsola et al., 2023). Through learn-
ing about motivating interaction skills and their benefits during the intervention, participants
could learn and integrate motivating behaviours into their overarching (de)motivating styles
(Palsola et al., 2023). Participants’ autonomous and controlled motivation toward using moti-
vating styles may have influenced their behavioural practice (e.g., use of implementation inten-
tions), learning during the intervention, and integration of learned behaviours into (de)motivat-
ing styles. Learning about the consequences of using (de)motivating styles and practicing mo-
tivating techniques might have also influenced participants’ quality of motivation toward using

motivating styles.

The current study was conducted during the feasibility study phase of the MSS intervention,
where Puolaméki and colleagues (2024) investigated the feasibility and acceptability of the
MSS training intervention among Finnish PA promotion and sports professionals. Additionally,
they investigated the trial procedures used in the MSS training in preparation for a later full-
scale randomised controlled trial (RCT) study (Puolamiki et al., 2024). Their study found that
overall, the intervention was highly acceptable among all professional groups, as shown by high

retention rates and acceptability evaluations by participants (Puolamaéki et al., 2024).
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3. Research questions and hypotheses

The present study aimed to explore the effects and processes of the MSS intervention in im-
proving professionals’ (de)motivating interaction styles. By offering insights into the effects of
the intervention, this study aimed to complement the results attained by Puolamiki and col-
leagues (2024) and help inform future research on the MSS intervention by highlighting possi-

ble points of interest for later development phases.

In determining the research questions, I paid attention to novel aspects of the MSS intervention,
namely, the multidisciplinary participant group and utilising habit theory in changing motivat-
ing styles (Palsola et al., 2023; Puolamaiki et al., 2024). As discussed in Section 2.1.4, although
previous interventions have been successful in improving professionals’ interaction styles, little
is known about whether training programmes have similar effects on different professionals
and how integrating principles from habit theory may influence the effects of SDT-based inter-

action training.

The first research question concerned the effects of intervention on improving professionals’
motivating styles: Q1. Are there differences in professionals’ (de)motivating interaction styles
before and after the training and if there are, what are the differences like? Based on earlier
research on SDT-based intervention programmes and the behaviour change objective of the
MSS intervention, four hypotheses were set and preregistered (see Appendix A) for the first
research question:
H1: Participants’ scores of autonomy supportive style are higher after the training than
before the training.
H2: Participants’ scores of structuring style are higher after the training than before the
training.
H3: Participants’ scores of controlling style are lower after the training than before the
training.
H4: Participants’ scores of chaotic style are lower after the training than before the train-
ing.
If the MSS intervention had its intended effect, these hypotheses would be empirically sup-

ported, as the intervention aimed to increase the use of motivating styles and decrease the use
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of demotivating styles. It was deemed appropriate to form separate hypotheses for all four in-
teraction styles, as it has been noted that the use of different interaction styles is not necessarily

mutually exclusive (Aelterman et al., 2019; Ahmadi et al., 2023).

The second research question concerned differences among the three professional groups in the
effects of the intervention: Q2: Are there differences between the three professional groups in
changes to professionals’ (de)motivating interaction styles before and after the training? This
question was explorative in nature, as no hypotheses could be formed based on earlier research:
previous literature did not clearly indicate whether occupational differences could be expected,
as most studies and review papers have only focused on one profession at a time, (e.g., Gillet

et al., 2010; Van den Berghe, Soenens, et al., 2014).

The third research question was formed to further explore whether certain theoretically inter-
esting and novel aspects of the intervention may explain results on the effects of the interven-
tion: Q3: Are participants’ quality of motivation towards using motivating interaction styles
and the amount of implementation intentions made and enacted to form or break habits predic-
tive of participants’ interaction styles after the training? Similarly to Q2, this question was
explorative in nature. Participants’ quality of motivation toward using motivating styles was
deemed interesting because of earlier literature highlighting the influence of professionals’
quality of motivation on the interaction styles they use, learning, and behaviour change, and
because in developing the MSS intervention, it was expected that participants’ motivation
would play a key role in behaviour change (Palsola et al., 2023). Similarly, because behavioural
practice of the target behaviours was identified by Palsola and colleagues (2023) as a mecha-
nism through which the intervention may have its effects, implementation intentions was cho-

sen as a possible predictor of participants’ post-training interaction styles.

All research questions and hypotheses were preregistered and decided before conducting anal-
yses (see Appendix A). The preregistered plan was not deviated from, apart from minor changes

to wording of phrases.
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4. Methods

4.1 Research design

The present study was based on Puolamiki and colleagues’ (2024) feasibility study, which used
a pre-experimental one-group pretest-posttest research design (Creswell, 2014). All participants
took part in the MSS intervention and the same participants were measured before and after the

intervention with no control groups.

4.2 Participants and recruitment

Eligibility criteria for participants was twofold: participants were currently working in some of
the target professions (PE teacher, sports coach, physiotherapist, PA counsellor, or health nurse)
for at least 50 % of their weekly work hours and they had at least six months of work experience
(Puolaméki et al., 2024). However, sports coaches who did not meet the 50 % paid working
time criteria were also included in the sample, based on their work experience and work time,

because it is common for coaching to be unpaid in Finland (Puolamiki et al., 2024).

A target sample size of 100-150 participants was determined based on an assessment of a suf-
ficient sample size needed to answer the research questions of the feasibility study (Puolaméki
et al., 2024). Participants were recruited via multiple avenues: emails sent by national unions
of PA and sports professionals to their members, stakeholders’ social media posts, emails to
target groups via the city of Helsinki, and mentions by members of the research group in talks
to relevant audiences (Puolamiki et al., 2024). 237 potential participants showed interest, from
whom 146 participants were chosen based on balancing the professional group proportions and
levelling gender differences (Puolamiki et al., 2024). Ultimately, 145 participants took part in
the intervention (see Table 1 for demographic variables). According to Field (2018), usually if
relevant data is missing from one timepoint when using repeated-measures designs, the whole
case is deleted. Thus, only participants that answered to both pre- and post-training outcome
measures (i.e., SIS-questionnaires) were included in the present study. All 145 participants an-
swered to pre-training questionnaires, but only 87 answered to post-training questionnaires,

forming the sample of this study. 58 participants were excluded from the analyses of the present
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study due to missing data. Characteristics of the 145 participants and the 87 participants in-
cluded in this study are shown below in Table 1. Results on statistical analyses of differences
among the included and excluded participants are reported in Section 5 to assess possible non-

response bias (Agresti, 2018).

Table 1.
Demographic Characteristics of All Participants and Participants Included in This Study.
Total (N = 145) Total (n = 87)

N (%) n (%)
Gender
Female 107 (73.8 %) 64 (73.6 %)
Male 38 (26.2 %) 23 (26.4 %)
Age
20 — 29 years 22 (15.2 %) 14 (16.1 %)
30 — 39 years 49 (33.8 %) 31 (35.6 %)
40 — 49 years 38 (26.2 %) 19 (26.4 %)
50 — 59 years 32 (22.1 %) 23 (26.4 %)
60 + years 4 (2.8 %) 0 (0 %)
Profession
PE teacher 32 (22.1 %) 22 (25.3 %)
Coach 39 (26.9 %) 20 (23.0 %)
HCP *® 74 (51.0 %) 45 (51.7 %)
Work experience
1 —2 years 12 (8.3 %) 8 (9.2 %)
3 — 10 years 51 (35.1 %) 33 (37.9 %)
11— 19 years 35 (24.1 %) 19 (22.7 %)
20 + years 47 (32.7 %) 27 (30.2 %)
Level of education
Secondary 3(2.1%) 2 (2.3 %)
Upper secondary 19 (13.1 %) 7 (8.0 %)
Bachelor’s or equivalent 67 (46.2 %) 42 (48.3 %)
Master’s or equivalent 56 (38.6 %) 36 (41.4 %)

Note. ? i.e., health nurses, PA counsellors, and physiotherapists.
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4.3 Intervention

The MSS training intervention consisted of six online sessions carried out over 12 weeks, each
lasting approximately two hours. Participants were divided into 10 groups for the sessions,
which were delivered by Puolamaéki, a clinical psychologist with occupational and sports psy-
chology background, with the help of a research assistant (Puolaméki et al., 2024). Sessions
included short lectures, discussions, and small-group tasks and discussions. Additionally, par-
ticipants were given homework tasks to do in between sessions and were divided into smaller
peer-support groups and encouraged to meet outside of the sessions to further work on the top-
ics. During the intervention participants were taught about motivation and interaction as noted
by the SDT: the basic psychological needs, how interaction influences motivation, the four
overarching interaction styles and nine different interaction techniques that are characteristic to
autonomy supportive and structuring styles. The themes of the six sessions were, in order: 1)
motivation and interaction, 2) autonomy supportive techniques, 3) structuring techniques, 4)
motivating techniques in action, 5) challenging interaction situations (I), and 6) challenging
interaction situations (II) and recap of the training. Throughout the sessions, participants were
also taught BCTs and skills, such as planning, self-monitoring, and forming and enacting indi-
vidual implementation intentions for changing their interaction behaviour. These interaction
and behaviour change techniques were practiced via different exercises and tasks throughout

the intervention (see Puolamaéki et al., 2024 for more detailed description).

4.4 Data collection

Data was collected with electronic questionnaires at three timepoints: before the training (T1),
half-way through the training (T2), and after training (T3). The questionnaires consisted of
multiple quantitative measures and open-ended qualitative questions, with different profession-
congruent versions for the three different professional groups (Puolamaéki et al., 2024). In this

study, only quantitative data from T1 and T3 was utilized.

4.5 Measurements

(De)motivating style. Self-reported (de)motivating interaction styles were measured at T1 and

T3 with three versions of the Situations-in-Schools (SIS; Aelterman et al., 2019) questionnaire,



27

all translated and culturally adapted from English to Finnish (Puolaméki et al., 2022). PE teach-
ers’ (de)motivating styles were measured with Escriva-Boulley and colleagues’ (2021)SIS-PE
questionnaire. For HCPs, a slightly modified version of Duprez and colleagues’ (2021) Situa-
tions in Self-management support — Health care (SIS-HCP) questionnaire was used. Coaches’
(de)motivating styles were measured with the SISQ-Sport questionnaire (Delrue et al., 2019).
These questionnaires are similarly structured, consisting of vignette items of scenarios which
professionals may encounter in their work environment and four ways how they might behave
in each scenario. These four ways to behave reflect autonomy support, structure, control, and
chaos. Table 2 below shows an example vignette from Delrue and colleagues’ (2019) original
SISQ-Sport questionnaire for coaches. In this vignette, the 1% item measures abandoning prac-
tices (i.e., chaotic style), the 2" attuning practices (i.e., autonomy supportive style), the 3™
domineering practices (i.e., controlling style), and the 4" guiding practices (i.e., structuring

style) (Delrue et al., 2019).

Table 2.
Example Vignette from SISQ-SPORT Questionnaire, from Delrue et al., 2019.

Situation 1: An athlete is dissatisfied because of not being selected to play.
You notice that an athlete is dissatisfied because s/he is not selected to play in a competition.

How do you respond?

1 2 3 4 5 6 7

1. You do not provide an explanation and leave him/her to it.

2. You have a conversation with him/her and acknowledge
his/her frustration and give a meaningful explanation for the
non-selection.

3. You say: “You need to learn to accept this. This is my deci-
sion”.

4. You indicate which steps s/he needs to take in order to be se-

lected in the future.

Note. 1 = Describes me not at all, 7 = Describes be extremely well

As seen from Table 2, participants answer on a 7-point Likert scale, how well each behaviour

describes how they would act, where 1 = describes me not at all, and 7 = describes me extremely
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well. The three questionnaires differ in their scenarios to fit different professions and have dif-
ferent numbers of items (10 in SIS-HPC, 12 in SIS-PE, and 15 in SISQ-Sport). In this study,
sum mean variables were formed for each (de)motivating style, so that four new variables were
formed (SIS-autonomy, SIS-structure, SIS-chaos, and SIS-control), combining results from all

professional groups.

Quality of motivation. Participants’ quality of motivation toward using motivating styles was
measured at T3 with two questions. On a 5-point Likert scale (1 =not true at all, 5 = fully true)
participants responded to the item stem: “I want to use a need-supportive (autonomy supportive
and/or structuring) interaction style because...”, with the items a) “... I understand why it is
important” (i.e., autonomous motivation), and b) “...because they feel pressured to do so” (i.e.,
controlled motivation). Given theoretical notions of autonomous and controlled motivation not
being mutually exclusive (e.g., Ryan & Deci, 2017), participants’ autonomous and controlled
motivation towards using motivating styles were measured as separate variables, rather than
combining them into one variable. It has been widely debated whether such single-item Likert-
scale variables should be treated as ordinal or continuous (Harpe, 2015). In the present study,
regression analyses using these two variables were ran both with them as continuous and with
dummy-coded categorical versions of them. Only results from the former are reported in the
present study, because it was deemed more appropriate to treat the variables as continuous.
Based on recommendations put forth by Harpe (2015), individual rating items with numerical
answer options with at least five categories can generally be treated as continuous variables. It
was seen that dummy-coding the variables either led to having too many variables to use in the
regression analyses or led to losing relevant information via simplifying the data into only two

categories of responses (e.g., 0 = response value 5, 1=response values 1-4).

Implementation intentions. Participants’ creation of implementation intentions to form or
break their habits of using (de)motivating interaction techniques was measured at T3, with the
question: “Have you done the following during or after the training? I have made an if-then
plan(s) for the automatic use of interaction techniques or to inhibit/replace automatic demoti-
vating behaviour”. Answers were given on a S-point Likert scale, where 1 = I have not made a
plan, 2 = I have made a plan for the use of one or two techniques, 3 = I have made a plan for
the use of 3-4 techniques, 4 = [ have made a plan for the use of 5-6 techniques, and 5 = I have

made a plan for the use of 7 or more techniques. Participants’ intentional enactment of imple-
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mentation intentions was measured at T3 with the question “Have you done the following dur-
ing or after the training? I have intentionally enacted the interaction technique that I have de-
fined in my if-then plan when the cue was present”. Answers were given on a 5-point Likert
scale, where 1 = not once, 2 = once when the cue was present, 3 = sometimes when the cue was
present, 4 = often when the cue was present, and 5 = always when the cue was present. In this
study, a sum mean variable was formed based on these two Likert-scale questions to form a
sum score of making and enacting implementation intentions. The scale of this new variable
ranged from 1 to 5, where higher scores indicated higher creation and enactment of implemen-

tation intentions.

4.6 Data analysis

All analyses were carried out using the IBM SPSS Statistics version 28.0.1.1 programme.

To answer the first research question and to test hypotheses H1-H4, participants’ (de)motivating
styles at T1 and T3 were first analysed using descriptive statistics (i.e., mean, standard devia-
tion, standard error). Hypotheses H1-H4 were assessed using t-tests for null hypothesis testing
(Agresti, 2018), with the null hypothesis being that there was no difference in (de)motivating
styles at pre-and post-training. Paired-samples t-test were used to assess whether on average
(de)motivating styles were significantly different at T1 and T3. The P-value of p < .05 was used
to assess statistical significance throughout this study, indicating a 5 % chance of rejecting a
true null hypothesis (Type I error) (Field, 2018). Although misinterpretations and overreliance
on P-values has been widely debated (e.g., Dahiru, 2008; Lakens, 2013), the conventional sig-
nificance level used in social sciences was used in this study (Agresti, 2018). More specifically,
to test hypotheses H1-H4, one-tailed paired-samples t-tests were used, because deviation from
the null hypothesis was expected in a specific direction: upper-tailed for H1 and H2, lower-
tailed for H3 and H4. Although generally two-tailed t-tests are more often used due to allowing
detection of changes in both directions, one-tailed tests were chosen because of interest in
whether (de)motivating styles had changed in specific directions, rather than whether they had
changed in general (Agresti, 2018). Where one-tailed t-tests were statistically non-significant,
two-tailed tests were run post hoc to explore possible changes to the unexpected direction. Re-
porting effect sizes in addition to p-values was important because null hypothesis testing does

not tell about the importance of an effect and because standardised effect sizes are useful for
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comparing results across studies (Field, 2018; Lakens, 2013). Effect sizes for t-tests were as-
sessed with Cohen’s d, following their widely used interpretation where d = .2 indicates a small
effect size, d = .5 a medium effect size and d = .8 a large effect size (Cohen, 1988; Field, 2018).
Despite following these standard benchmarks for interpretation, it was acknowledged that they
are arbitrary and should not be interpreted rigidly, as even small effect sizes can have large real-
life consequences depending on their context (Lakens, 2013). In their 2013 article, Lakens sug-
gested that Cohen’s d should be interpreted by relating it to other effects found in relevant
literature, and by explaining the practical consequences of the detected effects. Nevertheless,
Lakens also stated that there are no clear recommendations for how to do this, and thus the
standard values were used as the basis of interpretation in the present study, whilst also ac-

knowledging these issues in interpreting the results (Lakens, 2013).

To answer the second research question concerning differences between professions in the in-
terventions’ effects, two-way ANOVA with repeated measures (i.e., mixed ANOVA) was used
to assess both within-subject and between-subject factors (Field, 2018). The analysis was run
separately for all four (de)motivating styles, where the dependent variable was the given style,
and the independent variables were time (within-subjects variable with two levels) and profes-
sional group (between-subjects variable with three levels). Results of the mixed ANOVA were
used to determine whether there was a statistically significant effect or interaction between the
independent variables on the dependent variable. Additionally, effect sizes were examined with
partial eta squared (n?), where n*> = .01 indicated a small effect size, n? = .06 indicated a medium
effect size and n? = .14 indicated a large effect size (Cohen, 1988). As with Cohen’s d, the use
of n? for reporting effect sizes has been debated (e.g., Lakens, 2013), but due to the scope of
the present study, these standard ways for reporting and interpreting results of ANOVA were
used. Additionally, possible statistically significant main effects of time or profession or inter-

action effects of the two were explored more closely with post-hoc tests (Agresti, 2018).

Standard linear regression was used to analyse Q3 regarding whether quality of motivation and
implementation intentions predicted changes to participants’ motivating styles. The analyses
were run for autonomy supportive and structuring styles, thus excluding controlling and chaotic
styles, primarily due to the limited scope of this study and because they were deemed theoreti-
cally most interesting. Additionally, the questions measuring participants’ motivation toward
changing their interaction styles only mentioned autonomy supportive and structuring styles

and for implementation intentions, participants were advised to replace demotivating practices
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with motivating ones. Furthermore, results from analyses conducted for Q1 and Q2 showed that
although changes to structuring style over time were not statistically significant, there was var-
iation between participants in structuring style scores. This raised the question of whether fur-
ther insight into the predictors of structuring style may shine light on why this variation may
occur. Regression analyses were run separately for the two styles, with the post-training moti-
vating style (i.e., autonomy support or structure score at T3) as the dependent variable and
implementation intentions, autonomous motivation, and controlled motivation as independent
variables. For the results reported in this study, independent variables were entered into the
regression models using the enter method, where all variables are entered into the equation at
the same time, because due to the exploratory nature of the analyses, no clear theoretical reasons
were seen for entering variables in a specific order (Field, 2018). Nevertheless, other entry
methods were also tried out, but not reported in the results. Pre-training (T1) motivating style
was used as a control variable, which allowed for examining whether the independent variables
explain variance in changes to motivating styles between T1 and T3. For the results reported in
this study, the control variable was entered into the equation at the same time as the independent
variables to perform standard multiple regression analyses. However, the analyses were also
conducted as hierarchical regression analyses by entering the control variable into the model
first with block-wise selection (Field, 2018). This method had the benefit of giving results on
the predictive power of the regression model based solely on the independent variables, sepa-
rately from the control variable. Nevertheless, results of the standard multiple regression model
were chosen for reporting, mainly due to the preregistered intent of performing standard regres-
sion analyses. Overall, the regression analyses included three independent variables and one
control variable, which was deemed an appropriate number of variables to include in the re-
gression model in relation to the sample size and theoretically interesting constructs to analyse.
According to Field (2018), there should be approximately 10-15 observations for each variable
in the regression model, so the sample size of the current study would have allowed for 5-6

variables without overly compromising statistical power of the analysis.

4.7 Ethics

All data used for the current study was gathered by Puolaméki and colleagues (2024) and their
procedures were reviewed by an ethical committee, which gave a positive statement. According
to Puolamiki and colleagues (2024), all participants gave informed consent for participation in

the intervention and study. Within the present study, ethical considerations were considered
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when analysing, reporting, sharing, and storing data, following guidelines discussed by Cre-
swell (2014). To improve the transparency and accountability of this study, I preregistered all
research questions and hypotheses prior to gaining access to the data or doing any analyses (see
Appendix A), following recommendations for improving scientific practices (e.g., Nosek et al.,
2012). Anonymity of participants was ensured prior to this study, as the data used had been
cleared of any personal details from the participants. I stored and handled data responsibly.
During data analysis I acknowledged all results, including insignificant results and those dis-
proving hypotheses. In reporting the results, I did not falsify evidence, data, findings, or con-

clusions.
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5. Results

First, sum mean variables were formed for the four (de)motivating styles for each version of
the SIS-questionnaire (SIS-PE, SISQ-Sport, and SIS-HCP). The reliability of these sum varia-
bles was assessed using Cronbach’s alpha, where values over .7 were interpreted as acceptable
and lower values were interpreted as indicating unreliability of the scale (Field, 2018). As seen
from Table 3, for most subscales, reliability was acceptable (o > .7) at both time points. How-
ever, for SIS-HCP items for chaotic style reliability was suboptimal at T1 (a = .68) and poor at
T3 (o = .49).

Table 3.
Cronbach's Alpha for Subscales of SIS-PE, SISQ-Sport, and SIS-HCP.

Autonomy support Structure Control Chaos
T1 T3 TI T3 T1 T3 Tl T3
SIS-PE .83 .88 .88 .77 .80 .74 71 .81
SISQ-Sport .88 .86 81 .85 .85 .86 72077
SIS-HCP .84 .86 .81 .83 .82 .81 .68 .49

After this, new sum mean variables combining all three professions were formed for each mo-
tivating style. Missing data was present for participants who had no answered the T3 question-
naires (n = 58). As discussed in Section 4.2., these 58 participants were excluded from further
analyses in the present study. Nevertheless, to see whether these excluded participants signifi-
cantly differed from the included, associations between T3 nonresponse and demographic var-
iables were analysed using contingency tables, Pearson’s chi-square test, and Fisher’s exact test
(Field, 2018).

Based on contingency tables and Pearson’s chi-square tests, T3 nonresponse was not associated
with profession (p = .320), gender (p = .939), or work experience (p = .767). For associations
by age and educational background, assumptions of the chi-square test were not met: for age,
one expected count was less than 1 and for educational background more than 20 % of expected
counts were less than 5 (Field, 2018). According to Field (2018), in such cases Fisher’s exact
test should be used. Based on Fisher’s exact test, there was no statistically significant associa-

tion between educational background and nonresponse (p =.277). For age, there was a statisti-



34

cally significant association between age group and T3 nonresponse (p =.046). Based on stand-
ardised residuals (Agresti, 2018), this association was strongest for 40 — 49- and over 60-year-
olds, so that belonging to these age groups was more common among the excluded participants
than the included participants. This association was acknowledged when interpreting the results
of other analyses. The 87 participants included in the present study had answered all question-
naire items, so there was no missing data in terms of individual items. Descriptive statistics for

T1 and T3 motivating style scores are shown below in Table 4 and Figure 4.

Table 4.
Mean and Standard Deviation of (De)motivating Style Scores Pre- and Post-training.
T1 T3
Measurement
M SD M SD
Autonomy support 5.65 12 5.87 .69
Structure 5.40 .76 5.47 .76
Chaos 2.47 1 2.30 71
Control 1.93 .70 1.72 .58
Figure 4.

Mean Scores of (De)motivating Styles Pre- and Post-training.
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5.1 Q1: Effects of the intervention

To answer the first research question, it was hypothesised that the use of autonomy supportive
and structuring styles would increase (H1 and H2), whilst the use of controlling and chaotic
styles would decrease (H3 and H4). These hypotheses were tested using one-tailed paired-sam-

ples t-tests.

First, assumptions of the t-test (i.e., normality and outliers) were assessed. Normality was as-
sessed based on skewness and kurtosis scores for each (de)motivating style. All skewness and
kurtosis scores fell between -1 and +1, suggesting that the variables were approximately nor-
mally distributed (Hatem et al., 2022). Outliers were identified using boxplots. One outlier was
identified in T3 scores for controlling style, on which one PE teacher scored 3.33. After as-
sessing the items from which this score came, it seemed unlikely that the outlier was due to a
data entry error. The outlier was left in the data because it seemed to be caused by natural
variation and keeping it in did not significantly alter results of the t-test (Bhandari, 2024). Re-

sults of the one-tailed paired-samples t-tests are shown in Table 5.

Table S.
Results of One-tailed Paired-samples T-tests on (De)motivating Styles.

Measure M 1(86) p Cohen’s d
Autonomy support 22 -3.78 <.001 .54
Structure .08 -1.43 078 .54
Chaos -.18 2.79 .003 .59
Control -.20 4.10 <.001 47

The first hypothesis (H1: Participants’ scores of autonomy supportive style are higher after the
training than before the training) was supported, as there was a statistically significant increase
in participants’ autonomy supportive style from before the training (M =5.65, SD = .72) to after
the training (M = 5.87, SD = .69), t(86) = - 3.78, p <.001. The change showed a moderate effect
size, d = .54.



36

The second hypothesis (H2: Participants’ scores of structuring style are higher after the train-
ing than before the training) was not supported, as the null hypothesis was not rejected. Alt-
hough participants’ scores for structuring style increased from pre-training (M = 5.40, SD =.76)
to post-training (M = 5.47, SD = .76), this change was not statistically significant, #86) =-1.43,
p = .078. Despite not being statistically significant, the change was to the expected direction,
i.e., the scores increased during training and two-tailed t-test did not show significant effects in
the opposite direction (p = .155). Effect size was moderate at d = .54, which might indicate that
the sample size was too small for the detected effect to reach statistical significance, as statisti-
cal significance is influenced by sample size, whereas effect sizes are not influenced as much

(Field, 2018).

The third hypothesis (H3: Participants’ scores of controlling style are lower after the training
than before the training) was supported, as participants’ scores for controlling style decreased
from pre-training (M = 1.93, SD = .70) to post-training (M = 1.72, SD = .58) and the change
was statistically significant, #86) =4.10, p <.001. The effect size was close to moderate at d =
A47.

The fourth hypothesis (H4: Participants’ scores of chaotic style are lower after the training
than before the training) was also supported, as participants’ chaotic style decreased from be-
fore training (M = 2.47, SD = .71) to after it (M = 2.30, SD = .71), and the change was statisti-
cally significant, #(86) = 2.79, p = .003. The effect size was moderate, d = .59.

As such, to answer the first research question, there were statistically significant changes in
participants’ autonomy supportive, controlling, and chaotic interaction styles. As expected, af-
ter the training participants reported higher scores of autonomy supportive style whilst also
having lower scores of controlling and chaotic styles. Changes in structuring style were not
statistically significant. However, effect sizes for all four styles were moderate, suggesting that

the intervention had an effect on changing all (de)motivating styles.

5.2 Q2: Differences between professions in effects of the intervention

The second research question concerned whether there were differences between the three pro-

fessional groups in changes to participants’ (de)motivating styles. This was assessed using
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mixed factorial ANOVA. The dependent variable was interaction style, the independent within-
subjects variable was time (T1 and T3) and the independent between-subjects variable was

profession (PE teacher, coach, HCP).

First, assumptions of mixed ANOVA (i.e., normality of the dependent variable, homogeneity,
sphericity) were checked. As shown earlier, the assumption of normality was met for (de)mo-
tivating styles. Homogeneity was assessed with Levene’s test of homogeneity, which was sta-
tistically nonsignificant for all styles at both T1 and T3, suggesting that the assumption was met
(Field, 2018). The assumption of sphericity refers to equality of variance for combinations of
within-subjects independent variables (Field, 2018). Because the within-subjects variable
(time) had only two levels (T1 and T3), sphericity could not be assessed and the assumption
was automatically met, as there were no multiple pairs of within-subjects variables which could
have had unequal variances. Descriptive statistics for interaction styles at T1 and T3 across

professional groups are shown below in Table 6.

Table 6.
Mean and Standard Deviation of (De)motivating Styles at T1 and T3 by Profession.

Autonomy support Structure Chaos Control

T1 T3 T1 T3 T1 T3 Tl T3

M SD M SD M SD M SD M SD M SD M SD M SD

Teacher? 549 .69 558 .77 552 .76 562 .68 2.06 .56 198 .73 222 .70 196 .57

Coach® 556 .76 5.84 .67 542 86 543 .82 206 .59 182 .53 211 .73 1.68 .63

HCP ¢ 577 71 6.03 .62 532 .73 543 .79 285 .61 266 .58 1.70 .60 1.62 .55

Note. 2n=22,°n=20, °n=45.

5.2.1. Differences between professions in effects on autonomy supportive style

Results of the mixed ANOVA for autonomy supportive style are shown below in Table 7. The
analysis showed a statistically significant main effect of time on autonomy support with large
effect size (F(1, 84) = 11.19, p = .001, 5,° = .118), where mean scores were lower at T1(M =
5.65, SD = .72) than at T3 (M = 5.87, SD = .69). This means that regardless of profession,

participants’ autonomy supportive style increased over time. The main effect of profession on



38

autonomy support was non-significant (F(2, 84) =2.57, p = .082, ,° = .056), and no statistically
significant interaction effect was found for time and profession (F(2, 84) = 0.93, p = .399, 5,
=.022). This indicates that the effect of time on autonomy supportive style was not significantly
different across the three professions. Despite the effect of profession not being statistically
significant, it had a medium effect size, which might indicate that the sample size was too small
to detect a significant effect. Based on participants’ mean autonomy scores, HCPs had higher
use of autonomy supportive style than other professions, coaches had the second highest and

teachers had the lowest (see Figure 5).

Table 7.
Combined ANOVA-table for Between- and Within-subject Effects on Autonomy Supportive
Style.
Source Sum of df Mean F p W’
Squares Square
Time 1.620 1 1.620 11.191 .001 118
Time*Profession 0.269 2 0.134 0.929 399 022
Error (Time) 12.157 84 0.145 - - -
Profession 4.213 2 2.106 2.573 .082 .058

Error 68.774 84 0.819 - - -
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Figure 5.
Estimated Marginal Means for Autonomy Supportive Style by Profession.

6.10 Profession
s=== Teacher
m— Cpach
m— HCP
6.00
[:*]
=
[=]
2 590
-
E
[=]
g
S 580
? i
on
J—
on
g s70
[-¥]
=
5.60
SSD ,-_//
Tl T3
Time

Overall, these results indicate that participants’ autonomy supportive style improved during the
training program regardless of their profession. HCPs had consistently slightly higher levels of
autonomy supportive style than other professionals and PE teachers’ autonomy supportive style
was the lowest, but these differences were not statistically significant, nor were there significant

differences among professions in changes over time.

5.2.2. Differences between professions in effects on structuring style

Results of the mixed ANOVA on structuring style are shown below in Table 8. The analysis
did not show a significant main effect of time on structuring style, (F(1, 84) = 1.31, p = .255,
1" = .015), indicating that even if differences in profession were ignored, structuring style did

not significantly change over time. The main effect of profession on structure was also non-



significant (F(2, 84)=0.57, p = .566, 51,° = .013), and no significant interaction effect was found
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(F(2, 84) = 0.24, p = .788, n,° = .006). Effect sizes for all variables were small.

Table 8.

Combined ANOVA-table for Between- and Within-subject Effects on Structuring Style.

Source Sum of df Mean F p '
Squares Square
Time 0.197 1 0.197 1.314 255 015
Time*Profession  0.072 2 0.036 0.240 788 .006
Error (Time) 12.564 84 0.150 - - -
Profession 1.181 2 0.590 0.573 566 .013
Error 86.500 84 1.030 - - -
Figure 6.

Estimated Marginal Means for Structuring Style by Profession.
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These results indicate that the training did not significantly improve structuring style for any
professional group. As seen in Figure 6, PE teachers had consistently slightly higher scores of

structuring style than the other professionals, but this difference was not statistically significant.

5.2.3. Differences between professions in effects on chaotic style

Results of the mixed ANOVA on chaotic style are shown below in Table 9. The analysis
showed a significant main effect of time on chaotic style with moderate effect size (F(1, 84) =
6.41, p=.013, 5,° = .071), where on average, chaotic style decreased from T1 (M =2.47, SD =
1) to T3 (M = 2.30, SD = .71). This means that regardless of profession, participants’ use
chaotic style decreased over time. The main effect of profession on chaos was also significant
and showed a large effect size (F(2, 84) = 23.80, p = <. 001, 5,° = .362), where profession
explained 36.2 % of variance in chaotic style. On average, PE teachers had higher chaos scores
(M =2.02, SE =.11) than coaches (M = 1.94, SE = .12), but lower than HCPs (M = 2.76, SE =
.08). As seen from Figure 7, HCPs’ scores for chaotic style were consistently higher than the
other professionals’. Post hoc comparisons were conducted using Bonferroni correction. The
difference between teachers and coaches, 0.79 95 % CI [-0.32, 0.47], was not statistically sig-
nificant (p = 1.00), but the difference between HCPs and teachers, 0.74 95 % CI [0.40, 1.07],
and HCPs and coaches, 0.81 95 % CI [0.47, 1.16], was (p < .001). No significant interaction
effect of time and profession on chaotic style was found (F(2, 84) = 0.37, p = .692, 1,° = .009).

Table 9.
Combined ANOVA-table for Between- and Within-subject Effects on Chaotic Style.

Sum of Mean n
Source df F p

Squares Square
Time 1.146 1 1.146 6.406 .013 071
Time*Profession 0.132 2 0.066 0.369 .692 .009
Error (Time) 15.027 84 0.179 - - -
Profession 26.054 2 13.027 23.804 <.001 362

Error 45.971 84 0.547 - - -
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Figure 7.
Estimated Marginal Means for Chaotic Style by Profession.
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Together these results indicate that overall, the participants’ chaotic style decreased during the
intervention and there were significant differences between professional groups in their use of
chaotic style. HCPs consistently reported higher use of chaotic style than other professionals
and these differences were statistically significant. However, differences in chaotic style be-
tween PE-teachers and coaches were not statistically significant and time and profession did

not have a significant joint effect on chaotic style.

5.2.4. Differences between professions in effects on controlling style

Results of the mixed ANOVA on controlling style are shown below in Table 10. The analysis
showed a significant main effect of time on controlling style with large effect size (F(1, 84) =
25.01, p <.001, 5,° = .229), where mean scores for controlling style decreased from T1 (M =
1.93, SD = .70) to T3 (M = 1.72, SD = .58). This means that if the profession of participants
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was ignored, their controlling style still decreased over time. Profession also showed a signifi-
cant main effect on controlling style with medium-to-large effect size (F(2, 84) =4.50, p =.014,
1> = .097). On average, PE teachers had the highest scores for controlling style (M = 2.09, SE
=.12), coaches had the second highest (M = 1.90, SE = .13), and HCPs the lowest (M = 1.66,
SE =.09). As seen from Figure 8, this ranking was true at both T1 and T3. The mixed ANOVA
also showed a significant interaction effect of time and profession on controlling style with
medium-to-large effect size (F(2, 84) = 4.57, p = .013, 5,° = .098). This means that time had a
different effect on control scores for participants in different professional groups. As seen vis-
ually from Figure 8, coaches’ scores for controlling style decreased more over the intervention,
than teachers’ or HCPs’. Post hoc comparisons were conducted using Bonferroni correction.
The difference between teachers and coaches, 0.19 95 % CI [-0.24, 0.63], was not statistically
significant (p = .825), nor was the difference between coaches and HCPs, 0.24 95 % CI [-0.14,
0.62], p = .364. The only statistically significant difference was between teachers and HCPs,
0.44 95 % CI1[0.07, 0.80], p = .013.

Table 10.
Combined ANOVA-table for Between- and Within-subject Effects on Controlling Style.

Sum of Mean ny
Source df F p

Squares Square
Time 2.504 1 2.504 25.013 <.001 229
Time*Profession  0.914 2 0.457 4.565 .013 .098
Error (Time) 8.409 84 0.100 - - -
Profession 5.898 2 2.949 4.490 .014 .097

Error 55.168 84 0.657 - - -
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Figure 8.
Estimated Marginal Means for Controlling Style by Profession.
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These results indicate that participants’ controlling style decreased during the training among
all professional groups. Additionally, there were consistent differences between professional
groups in controlling style, where only differences between HCPs and PE-teachers were statis-
tically significant. Time and profession also had a statistically significant joint effect on con-
trolling style, where the decrease over time in controlling style was the strongest for coaches

and weaker for other professionals.

5.3 Q3: Predictors of changes to autonomy supportive and structuring styles

The third research question concerned whether participants’ quality of motivation toward using
motivating styles and their use of implementation intentions to break or form habits predicted
changes to motivating styles. This was assessed using standard multiple regression analysis.

The analyses were conducted separately for the two motivating styles, with the style (i.e., au-
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tonomy support or structure score at T3) as the dependent variable and implementation inten-
tions, autonomous motivation, and controlled motivation as independent variables. Motivating

style at T1 was used as a control variable.

First, the sum mean variable for measuring implementation intentions was made. This new
variable had weak reliability (Cronbach’s alpha, o = .580), but its two items were positively
related (r=.43, p <.001). Descriptive statistics of the independent and dependent variables and

correlations (Pearson’s r) between them are shown in Table 11.

Table 11.

Means, Standard Deviations, and Correlations of Dependent and Independent Variables.

M SD 1. 2. 3. 4.
1. Autonomy support T3 5.87 .70
2. Structure T3 5.47 .68 6367 H*
3. Implementation Intentions  2.62 .79 .026 .035
4. Autonomous motivation 4.53 .68 355%*%% 051 339k
5. Controlled motivation 1.81 .98 -.183 -.133  -.100 - .240%*

Note. * p <.05, ** p <.01, *** p <.001.

Secondly, assumptions of the standard multiple regression model were tested: multicollinearity,
independent errors, outliers, influential cases, linearity, normal distribution of errors, and ho-
moscedasticity. Despite some independent variables correlating with each other (see Table 11),
the assumption of multicollinearity was not violated. This means that there was no perfect linear
relationship between the predictors (Field, 2018). VIF values were not substantially greater than
1 at scores between 1.062 and 1.188, which indicated that the regression models were not likely
biased (Field, 2018). Tolerance values ranged between 0.842 and 0.942, and thus did not have
values under 0.2 (Field, 2018). Assessment of eigenvalues also indicated no multicollinearity,
as variance proportions on small eigenvalues loaded unto different dimensions (Field, 2018).
For both regression models, the assumption of independent errors was also met, as Durbin-
Watson tests showed values close to 2 (2.194 for autonomy support and 2.347 for structure)
(Field, 2018). Outliers and influential cases were assessed through computing residuals, which
mean “the differences between the observed values of the outcome and the values predicted by
the model” (Field, 2018, p.381). For both regression models Mahalanobis distance had no val-

ues over 15 and for no cases was Cook’s distance over 1, which indicate that no case seemed
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to have undue influence on the model (Field, 2018). Similarly, DFBeta values were between -
1 and 1 and covariance ratios were close to 1, further indicating that the assumption was met
(Field, 2018). The assumption of normal distribution of errors and linearity was also met for
both models, as assessed with histograms and P-P plots (Field, 2018). However, partial regres-
sion plots showed that the assumption of homoscedasticity was not fully met, as scatterplots
did not show a fully random distribution of cases, thus indicating heteroscedasticity (Field,
2018). Violation of the assumption of homoscedasticity was acknowledged in interpreting the

results of the analyses.

Regression model for autonomy supportive style

To perform a standard multiple regression all independent and control variables were entered
into the model at the same time, using forced entry. Results of the regression analysis for au-
tonomy supportive style are reported in Table 12 below. The four variables together explained
59 % of the variance in T3 autonomy support scores (R? = .586, F(4,80) = 28.29, p < .001).
Primarily, this was due to the strong predictive value of pre-training interaction style (see Table
12). Out of the three independent variables, only autonomous motivation toward using moti-
vating styles significantly predicted T3 autonomy supportive style (f = .27, p <.001). Imple-

mentation intentions and controlled motivation did not significantly predict autonomy support.

Table 12.
Linear Model of Predictors of T3 Autonomy Supportive Style.

Effect b SE B B p

Constant 0.922 551 .098
Autonomy support T1 0.682 074 .699 <.001
Autonomous motivation 0.283 .080 279 <.001
Controlled motivation 0.052 .054 .074 337
Implementation Intentions -0.104 .067 -.119 124

Regression model for structuring style

As seen from Table 11, structuring style at T3 did not significantly correlate with any independ-
ent variables, indicating that there was no significant linear relationships between them. Results

of the regression analysis for structuring style are reported in Table 13 below. The four variables
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together explained 57 % of variance in T3 structuring style, which was statistically significant
(R?=.567, F(4,80) = 26.20, p < .001). This was due to the strong predictive value of T1 struc-
turing style, as none of the predictors significantly predicted the dependent variable (see Table
13). These results suggest that there were no suppression effects between the variables used in
the regression analysis which would have made correlations between variables statistically non-

significant but would have been significant in a multivariate analysis.

Table 13.

Linear Model of Predictors of T3 Structuring Style.
Effect b SE B B p
Constant 0.942 .629 138
Structure T1 0.751 .075 152 <.001
Autonomous motivation 0.114 .091 101 214
Controlled motivation -0.006 .060 -.008 915

Implementation Intentions -0.008 .076 -.008 921
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5. Discussion

The aim of this study was to examine effects and processes of the MSS intervention in improv-
ing PA promotion and sports professionals’ (de)motivating styles. This was done by assessing
changes in participants’ interaction styles pre- and post-training, assessing whether there were
differences in these changes between professional groups, and exploring whether certain novel
aspects of the intervention predicted changes to motivating styles. This section offers further
insight into the results and their interpretation, as well as discussion on the limitations and

strengths of this study and its implications for future research.

6.1 Changes to (de)motivating styles

Firstly, it was hypothesised that participants’ autonomy supportive and structuring styles would
increase during the training whilst controlling and chaotic style would decrease. These hypoth-
eses were mostly supported, as participants’ scores of autonomy supportive style increased and
scores of chaotic and controlling styles decreased. However, hypothesis H2 was not supported,
as changes to structuring style were statistically nonsignificant. Beyond statistical significance,
all (de)motivating styles showed moderate effect sizes. Thus, these results offer support for the
claim that the MSS intervention program can be successful in improving participants’ (de)mo-

tivating styles.

These results are in accordance with previous studies, in which SDT-based interventions have
been generally found effective in increasing sports professionals’ autonomy supportive inter-
action and decreasing controlling interaction (Raabe et al., 2019). Similarly to the present study,
other intervention studies have found statistically significant changes to some, but not all four
(de)motivating styles (e.g., Conesa et al., 2023; Duprez et al., 2022). Thus, it seems like differ-
ent training programmes, focusing on different professions, have been effective in significantly
improving different motivating styles. For instance, compared to Vancampfort and Mugisha’s
(2022) study on HCPs in Uganda, the effect sizes attained in the present study were smaller,
although in their study significant changes were detected for all four styles. Duprez and col-
leagues’ 2022 study focusing on improving nurses’ interaction practices on the other hand
found statistically significant changes to only controlling style, although clinically significant

changes were detected for all styles (Duprez et al., 2022). There could be many reasons for why
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different interventions have had differing effects, for example differences in intervention deliv-
ery (i.e., online or in-person), target group, and intervention content. Furthermore, intervention
aspects such as fidelity of delivery, participant receipt, and enactment may influence the effects
of behaviour change interventions (Hankonen, 2021). These differences and often lacking de-
scriptions of intervention content in research articles, such as the BCTs used (Palsola et al.,

2023), can make it difficult to compare studies.

In terms of the present study, no statistically significant changes were found in structuring style,
differentiating it from the other three styles. Many explanations may be given for why the ex-
pected increase in participants’ structuring style was not found. For one, the sample size might
have been too small for real changes detected, as suggested by the moderate effect size, to reach
statistical significance. Statistical significance is strongly influenced by sample sizes, so that in
small samples even large differences may be statistically nonsignificant (Field, 2018). Never-
theless, when inspecting statistical significance, the results indicate that compared to other
styles, structuring style did not change during the intervention as much as others. Based on
Aelterman and Vanteenkiste’s (2023) account of the (de)motivating styles, this result could be
explained by the fact that social agents often find it difficult to combine autonomy support and
structure in practice. Professionals might be worried that supporting autonomy undermines
structure and leads to an overly permissive climate where students, patients, and athletes feel
overwhelmed (Aelterman & Vansteenkiste, 2023). On the other hand, professionals may feel
like providing too much structure can turn into rigid pressure and control (Aelterman &
Vansteenkiste, 2023). In terms of the present study, the latter of these scenarios could explain
why structuring style did not significantly increase: perhaps it felt too similar to controlling
style. According to Aelterman and Vansteenkiste (2023), these concerns are legitimate because
in daily practice poorly timed or poorly applied structuring techniques may be seen as control-
ling by some. Thus, although the MSS intervention explicitly focused on teaching both auton-
omy supportive and structuring interaction techniques, it may be that structuring practices were
not for example practiced as much or learnt as well as autonomy supportive ones. According to
Puolamiki and colleagues’ (2024) feasibility study, in the present MSS intervention structuring
interaction techniques were well used, but there was more variation in their use compared to
autonomy supportive techniques. Based on these results, future reruns of the MSS intervention
could benefit from focusing more on improving participants' structuring practices. For instance,
allocating more time towards structuring style or discussing structuring techniques earlier on

during the intervention could perhaps influence changes to this style.
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In the present study changes to (de)motivating styles were assessed only on the level of the four
overarching styles. A more fine-grained examination of the eight subareas within the circum-
plex model (Aelterman et al., 2019) could have showed more nuance in changes to the styles.
In terms of structuring style for instance, it could be that participants’ self-reported use of guid-
ing approaches, which are more proximal to autonomy support within the model, improved
more during the training than their clarifying approaches. Clarifying practices are located next
to demanding approaches within the circumplex, meaning that they generally correlate posi-
tively with controlling interaction practices, rather than autonomy supportive ones (Aelterman
& Vansteenkiste, 2023). Such differences between the subareas of (de)motivating styles could
theoretically in part dampen changes to the overarching style. Due to the scope of the present
study, examining possible differences in the interventions’ effects among the eight subareas
was not possible. However, future research on the MSS intervention and other SDT-based in-
terventions could benefit from giving more attention to these subareas, as currently most studies
have only focused on the four overarching styles (e.g., Duprez et al., 2022; Vancampfort &
Mugisha, 2022).

6.2 Changes to (de)motivating style over time among different professions

A novel aspect of the MSS programme was its sample, which consisted of participants working
in multiple professions within the field of PA promotion and sports. As discussed in Section
2.1.4, previous SDT-based intervention studies have generally only targeted one professional
group, which raises the question of whether the same intervention may have different effects
on different professional groups. In this study, the effects of time on (de)motivating styles were
similar regardless of participants’ profession. This means that regardless of participants’ pro-
fession, their autonomy supportive style increased, and controlling and chaotic styles decreased,
with medium and large effect sizes. These results support the notion that the MSS intervention
can be an effective way to improve professionals’ (de)motivating styles among multiple pro-

fessions.

In addition to time, participants’ profession also showed main effects on demotivating styles,
indicating consistent differences among professional groups in controlling and chaotic styles.
These results suggest that on average, HCPs used a more chaotic interaction style than other

PA and sports professionals, whereas PE teachers generally used a more controlling style than
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HCPs. These differences between professions might be caused by many factors, such as differ-
ences in education and culture in different fields within sports and PA (e.g., Ntoumanis & Mal-
lett, 2014). For example, it has been stated by Taylor and colleagues (2009) that Western edu-
cational cultures are generally based on teacher-centred controlling practices, which influences
many PE teachers’ views on power and authority. Additionally, PE teachers may be under a lot
of pressure from student assessments, performance evaluations, conformity pressures, cultural
norms, and time constraints, which increase their use of controlling strategies (Ntoumanis &
Standage, 2009). In terms of sports coaches, for example youth coaches often do not coach full-
time or receive in-depth education for coaching which would include addressing the motivating
role of coaches (Reynders et al., 2019). Because of this, coaches’ interaction behaviour may
often rely on their personal beliefs, experiences, and role models, such as elite sports coaches
who generally tend to be highly controlling and directive (Reynders et al., 2019). In terms of
HCPs on the other hand, in health care professions it may be highlighted that patients should
be met with a highly emphatic interpersonal tone (e.g., Soderlund et al., 2011), which could
lead to HCPs using more chaotic techniques to avoid being overly controlling. Thus, the con-
textual differences, traditions, cultures, and work characteristics are likely to lead to differences
in motivating interaction techniques used by professionals. Aelterman and Vansteenkiste
(2023) state in their account of the circumplex model that in addition to using motivating inter-
action styles and avoiding demotivating ones, it is important that professionals know how to
use motivational tailoring and calibrate their use of different motivational approaches based on
the situation and people at hand. Based on this, some interaction practices could be better suited
for certain situations than others, making it possible that the occupational characteristics dis-
cussed above could lead to differences in which approaches are most adaptive in each profes-

sion.

In addition to main effects of profession on controlling and chaotic style, a significant interac-
tion effect of time and profession was found for controlling style. The mixed ANOVA showed
that sports coaches’ scores for controlling style decreased from pre-training to post-training
more than the other two professional groups’. This suggests that the MSS intervention might
have been especially successful in improving coaches’ controlling style. Interestingly, despite
showing the biggest decrease in controlling style over time, overall coaches’ scores for control-
ling style were lower than teachers’, higher than HCPs’, and not statistically significantly dif-
ferent from the other two groups. Thus, the bigger change to coaches’ interaction style was not

linked to them for example having higher pre-training levels of controlling style. It could have
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been expected that those who reported using controlling practices more before the training, i.e.,
PE teachers, would have showed the biggest decrease in controlling style over time, as the

intervention included learning about the negative influence of demotivating interaction.

Many explanations could be behind why coaches’ controlling style seemed to change more
during the intervention than others’, and why such joint effects of profession and time were not
found for other styles. For instance, it could be that the MSS intervention programme happened
to utilise content, techniques, or practices that were most suitable for improving coaches’ con-
trolling interaction behaviours, such as information and homework that fit especially well into
coaches’ work environment or professional training. It could also be that coaches’ work envi-
ronment or social atmosphere had features which supported lessening use of controlling inter-
action. Furthermore, it is possible that instead of reflecting larger changes to coaches’ actual
interaction behaviour, the detected difference among professional groups may reflect differ-
ences among the three SIS-questionnaire versions or the influence of social desirability bias
(Van De Mortel, 2008). Perhaps coaches felt more social pressure to answer in less controlling
ways compared to other professions or perhaps the SISQ-Sport questionnaire was more sensi-
tive to detecting changes in controlling style than the other questionnaires. Additionally, many
confounding factors could be behind this interaction effect. For example, in a 2011 meta-anal-
ysis of the effectiveness of interventions to support autonomy, Su and Reeve found that profes-
sionals’ work experience and causality orientation influenced training effects. They stated that
interventions were generally more effective if participants were inexperienced and had more
autonomy-oriented causality orientations (Su & Reeve, 2011). It could be that in the present
study, coaches differed from others in such ways, thus explaining the larger change to their
controlling style. Nevertheless, based on the analyses of this study such explanations are only
guesswork. To better understand reasons behind differences among professions, future studies
would benefit from using control groups, controlling for confounding variables, and looking

more closely at factors influencing participants’ (de)motivating styles.

6.3 Predictors of changes to motivating styles

Lastly, other novel aspects of the MSS programme were assessed in terms of their predictive
power on changes to autonomy supportive and structuring styles. For autonomy supportive

style, only participants’ autonomous motivation toward using motivating styles was predictive
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of post-training scores when pre-training scores were controlled for. This means that autono-
mous motivation significantly predicted changes to autonomy supportive style, whilst con-
trolled motivation and making and enacting implementation intentions did not. This result is
partly in line with previous research, where social agents’ own quality of motivation has been
linked with the motivating practices they use (e.g.,, Reeve, 2009). In the present study partici-
pants’ quality of motivation was measured in terms of their motivation toward using motivating
styles, not towards their work itself. SDT states that individuals’ quality of motivation influ-
ences the content of goals set, as well as pursuit towards them (Deci & Ryan, 2000). For in-
stance, goals that support or satisfy the needs for autonomy, competence, and relatedness facil-
itate behavioural persistence (Deci & Ryan, 2000). Thus, it is in accordance with SDT that the
more participants of the intervention felt like their motivation toward using certain interaction
styles was autonomous and stemming from themselves, rather than controlled, the more suc-
cessful they would be in changing their behaviour. However, autonomous motivation predicted
only autonomy supportive style, whilst associations between quality of motivation and struc-
turing style were nonsignificant. This could be due to the fact that the regression model assessed
the predictive power of the independent variables in terms of changes to motivating style be-
tween pre- and post-training scores. As these scores for structuring style were not significantly
different from each other, there was little variation left in post-training scores to predict after

controlling for pre-training scores.

No significant associations were found between implementation intentions and motivating
styles. There could be many reasons for this. For one, implementation intentions are narrow by
nature, focusing on changing only certain specified reactions to certain contextual cues
(Gollwitzer & Oettingen, 2016). It could be that even though participants made and consciously
enacted if-then plans, the contents of these plans were such that they did not influence their
overall interaction styles in scenarios such as those represented in the SIS-questionnaires. Fur-
thermore, it has been found that implementation intentions may be more effective for outcomes
measured with objective measures (i.e., device-based or task performance) than self-report
measures (Sheeran et al., 2024). This suggest that the outcome measures of the current study
may not have been optimal for detecting possible effects of implementation intentions. Addi-
tionally, not finding significant linear relationships between implementation intentions and mo-
tivating styles could be explained by possible nonlinear relationships between them. As dis-
cussed in Section 2.2, a recent meta-analysis by Sheeran and colleagues (2024) found that the

number of implementation intentions made was not linearly associated with effect sizes, nor
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did the amount of their rehearsal influence effect sizes in a linear manner. Overall, the method
of measuring implementation intentions in the current study (i.e., a sum score of number of
implementation intentions made and frequency of intentional enactment of them) may have
been unsuitable for detecting the influence of implementation intentions, as the effects of these
features may be complex. Future research on the influence of number of plans made and their
rehearsal could help inform intervention studies and reruns of the MSS intervention on how to
operationalise implementation intentions and what kinds of effects and relationships to expect.
Lastly, implementation intentions were only one of many habit theory -based BCTs utilised in
the MSS programme (Puolamiki et al., 2024). To get a better understanding of the role of im-
plementation intentions as a tool for changing motivating styles, it would have been beneficial
to compare different BCTs and their predictive power for changes to (de)motivating styles.
Future studies of the MSS intervention could assess the impact of all utilised BCTs to better

outline which techniques are most useful in motivating interaction behaviour change.

6.4 Limitations, strengths, and implications of this study

This study offers preliminary support for the MSS training intervention being effective in im-
proving PA and sports professionals’ motivating interaction styles. Nevertheless, due to multi-

ple limitations, these results should be interpreted with care.

Firstly, a central limitation of this study was the lack of a control group due to its pre-experi-
mental one-group pretest-posttest research design. Because all participants went through the
same intervention and there were no control groups, it cannot be said definitely, whether the
outcomes were influenced by the intervention itself or by other factors (Creswell, 2014). Thus,
the lack of a control group may negatively influence the validity of the results. Validity refers
to the extent to which meaningful and useful inferences can be drawn from the results of a study
(Creswell, 2014). According to Creswell, experimental procedures, treatments, and experiences
of participants can threaten the internal validity of a study (Creswell, 2014). For example, ex-
ternal events might have influenced participants during the intervention, or participants might
have matured or changed during the experiment, both of which could lessen the validity of the
results (Creswell, 2014). A pre-experimental design was used because this study was conducted

during the feasibility phase of developing the MSS intervention. As such, the aim of this study
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was to provide preliminary results on the effects of the intervention and to explore its mecha-
nisms, in preparation for a possible later study focusing on evaluating the intervention (Skiv-
ington et al., 2021). A pre-experimental design was appropriate for these purposes, as it offers
a relatively cost-effective and easy to implement way to assess the effects of an intervention,
compared to a true experimental or quasi-experimental design (Creswell, 2014). Additionally,
the longitudinal nature of this study’s research design was its strength, as comparisons between
pre-training and post-training scores allowed for assessing changes over time, even if the effect
of other variables cannot be ruled out. Overall, the feasibility phase of intervention development
is important in evaluating and developing complex interventions (Skivington et al., 2021). Re-
sults on the effects and processes of the MSS intervention attained during this feasibility phase
can help in refining the intervention before a full-scale evaluation study (Skivington et al.,
2021). Additionally, results on effect sizes attained in this study can be used to calculate sample
sizes necessary to achieve a certain level of statistical power in future reruns of the MSS inter-

vention (Field, 2018).

Secondly, the sample of this study may pose some limitations to the validity and generalisability
of its results. Importantly, 58 participants were excluded from this study due to not answering
necessary post-training questionnaires, which may have led to nonresponse bias (Agresti,
2018). Nonresponse bias refers to biased results caused by differences between the respondents
and nonrespondents (Agresti, 2018). Based on analyses of associations between demographic
variables and post-training nonresponse, the included and excluded participants did not differ
in terms of most demographic variables, except for age. This suggests that participants’ age
might have influenced whether they dropped out during the intervention or whether they chose
to answer the post-training questionnaire, which may have caused biased results (Agresti,
2018). The rate of nonresponse was substantial (i.e., 58 out of 145; Agresti, 2018). It could be,
that the MSS intervention had different effects on nonrespondents than the included partici-

pants, which decreases the generalisability of the attained results (Agresti, 2018).

Because the data came from the feasibility phase of developing the MSS intervention, assessing
the effects of the intervention was not the main goal when delivering the intervention, choosing
the sample size, or gathering the data. Thus, the sample size was relatively small for running
complex analyses, which may have negatively influenced the statistical power of the analyses
done (Field, 2018). A larger sample size would have likely influenced the results attained, as in

general larger sample sizes lead to increased statistical significance (Field, 2018). Nevertheless,
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effect sizes attained in the present study suggest that the intervention was moderately effective
in improving participants’ (de)motivating styles, regardless of statistical significance of p-val-
ues. Additionally, compared to many other SDT-based intervention studies the sample of this
study was relatively large: in Raabe and colleagues’ review of 21 articles, most had less than

20 social agents as participants (Raabe et al., 2019).

Nevertheless, the sample of this study may have influenced the external validity of the results.
External validity refers to the extent to which correct inferences can be drawn from the sample
data to other settings, people, and future or past situations (Creswell, 2014). A strength of this
study was its use of a multidisciplinary sample, with participants from multiple professions.
The results suggested that the MSS intervention was successful in improving (de)motivating
styles across different professions, which supports the generalisability of these effects. How-
ever, sampling methods used may have negatively influenced the validity and generalisability
of the results. Participants were volunteers recruited via convenience sampling, so assumably
all participants were already interested in the topic of motivating interaction and were motivated
to improve their professional skills. Generally, participants also reported relatively high use of
motivating styles and low use of demotivating ones throughout the training. Results on the
effects and processes of the intervention could be different if participants used extremely con-

trolling styles before training, for example.

Thirdly, the measurements used in this study had certain strengths and limitations. The outcome
variables in all analyses were based on self-report questionnaires. Overall, the SIS-question-
naires have been shown to have good psychometric properties (e.g., Aelterman et al., 2019;
Duprez, Vansteenkiste, et al., 2021) and the use of self-report data has its benefits. For one,
self-report questionnaires are relatively easy and quick to administer, as opposed to for example
observational measures (e.g., Evans et al., 2015). Nevertheless, self-report questionnaires are
known to be liable to many biases, such as social desirability bias, where respondents tend to
portray a favourable image of themselves (Van De Mortel, 2008). For example, post-training
answers might have been influenced by social desirability bias, as after going through the train-
ing participants may have wanted to present a positive image of themselves doing the “right”
thing (i.e., using motivating styles and not using demotivating ones). To detect and control for
the influence of social desirability, social desirability scales could have been used to improve
the validity of the results, as even measures with good psychometric properties can be suscep-

tible to these biases (Van De Mortel, 2008). Despite the good and acceptable psychometric
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properties of the SIS-questionnaires (Delrue et al., 2019; Duprez, Vansteenkiste, et al., 2021;
Escriva-Boulley et al., 2021), in general professionals’ self-reported behaviour does not neces-
sary correspond with their actual interaction practices. For instance, Mageau and Vallerand
(2003) have stated that coaches do not necessarily notice their own controlling interpersonal
style and may have limited awareness of their interaction behaviour, as seen in low or nonsig-
nificant correlations between coaches’ self-reports and observers’ ratings. However, vignette-
based questionnaires have been shown to have many benefits over other self-report measures
(Duprez, Vansteenkiste, et al., 2021). For example, people’s responses to vignettes have been
shown to strongly reflect real-life behaviour (Hainmueller et al., 2015), making them ideally
highly generalisable whilst avoiding the practical, ethical, and scientific limitations of many
other methodologies (Evans et al., 2015). Still, use of multiple outcome measurements has been
recommended (e.g., Su & Reeve, 2011). In their meta-analytic study on the effects of SDT-
based interventions Su and Reeve (2011) concluded that using objective raters to assess effec-
tiveness of interventions is warranted, although self-report measures can be a valid supplement.
Ideally, multiple measures would have been used to assess changes to (de)motivating styles,
such as ratings from colleagues, clients, students, athletes, or trained observers (e.g., Duprez,
Haerens, et al., 2021; Su & Reeve, 2011). For example, observation tools such as the SDT-
based COUNDEL-CCE tool for assessing HCPs counselling style, could be utilised in future
studies to move research beyond mere self-report measures (Duprez, Haerens, et al., 2021).
Additionally, future studies on the MSS intervention should include measurements from fol-
low-ups after the intervention. A central aim of the MSS intervention was to create long-term
behaviour change through incorporating novel features from habit theory and behaviour change
science (Palsola et al., 2023), so assessing long-term changes would have been important for
seeing whether the programme had its aimed effects. To examine these effects, future research
should include data from multiple time-points after completing the programme. As such, more

robust research into the MSS training programme is needed to make strong claims on its effects.

Lastly, in addition to the research design and data used, limitations regarding the statistical
analyses and properties of the data may have influenced the statistical conclusion validity of
this study (Creswell, 2014). In terms of the measures used, SIS-HCP showed suboptimal (T1)
and poor (T3) reliability for assessing HCPs’ chaotic style. This could decrease the reliability
of the results attained from the mixed ANOVA, where HCPs were found to have higher scores
on chaotic style than other professionals. For most of the analyses, assumptions of the tests

were met. However, in the regression analyses the assumption of homoscedasticity of errors
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was not fully met, which may have caused bias in results of the regression models (Field, 2018).
According to Field, if the assumption of equal variance of residuals (i.e., homoscedasticity) is
very clearly not met, the variable is heteroscedastic. Heteroscedasticity can make confidence
intervals and significance tests invalid (Field, 2018), but in the present study violations of the
assumption of homoscedasticity were small. Nevertheless, results of the regression analyses
should be interpreted with caution and more vigorous tests with larger sample sizes should be
done in future studies to assess predictors of changing (de)motivating styles within the MSS

intervention.

Regardless of the limitations of this study, the results attained could have important implica-
tions for future research and practice. Most importantly, these results can be used to inform
future phases of developing the MSS intervention, such as calculating necessary sample sizes
for a full-scale RCT trial (Field, 2018). Furthermore, based on this study, future research on
both the MSS intervention and other SDT-based training programmes could focus on examin-
ing the mechanisms of changing structuring style and its subareas more closely, as overall re-
search on structuring interaction is still sparse (Aelterman & Vansteenkiste, 2023). It could be
beneficial to put even more emphasis on training social agents in using structuring interaction
whilst avoiding its controlling aspects. For instance, in a meta-analytic study on teachers’ pro-
vision of structure in education, it was stated that certain structuring practices, such as giving
feedback, have a greater potential of being experienced as controlling than others (Patall et al.,
2024). Although in general the meta-analysis showed that classroom structure was positively
associated with student achievement, engagement, and competence beliefs, the authors stated
that minimizing the use of need-thwarting aspects of structure should be emphasized in future
interventions (Patall et al., 2024). According to Patall and colleagues (2024), it is important to
maintain a holistic view of supporting students’ motivation and well-being when using struc-
turing techniques. In the MSS intervention this was acknowledged as instilling a compassionate
general philosophy of supporting others was a key objective of the intervention (Palsola et al.,

2023).

Additionally, future research could benefit from looking more closely at determinants of PA
promotion and sports professionals’ (de)motivating styles, such as the influence of professional
background and work experience. Conducting more research comprising of multiprofessional
participant groups could offer new insights into how participants’ profession influences behav-

iour change processes and effects of interventions. Furthermore, future studies on MSS and
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other SDT-based interventions would benefit from measuring long-term changes to partici-
pants’ interaction behaviour. A central novel aspect of the MSS intervention is its implementa-
tion of habit theory into SDT-based training, and to truly assess the benefits of this approach
follow-up measurements of should be used. Additionally, as the MSS intervention aimed to
have a distal influence on students’, patients’, and athletes’ PA and sports participation and
psychological well-being (Palsola et al., 2023), future studies on the intervention could look at
whether changes to (de)motivating styles translate to these distal outcomes. Lastly, based on
the results of this study, future behaviour change interventions aiming to change participants’
interaction styles may benefit from focusing on supporting participants’ autonomous motiva-
tion toward change. By incorporating principles of SDT and need-supportive interaction within
implementation and delivery the training programmes themselves, participants may feel more

autonomously motivated to incorporate learnt practices into their everyday lives.

This study focused on motivating interaction and behaviour change in the context of PA pro-
motion and sports. However, the results of this study can be applicable to other professional
contexts as well. For instance, (de)motivating styles can be seen to have a large role in education
and organisational performance (e.g., Deci et al., 1991; Slemp et al., 2018). Future intervention
research could benefit from applying practices used in the MSS programme to other fields. For
example, incorporating behaviour change practices and aspects of habit theory into leadership
training programmes could help managers change their interaction styles to improve employ-
ees’ need-satisfaction, autonomous motivation, work performance and organisational well-be-
ing. The possible applications of SDT-based interventions are near endless and further research
into this field offers promising avenues for improving individual-, group- and societal level
outcomes (Ryan & Deci, 2017). In addition to the impact of proximal social contexts, such as
schools or sports teams, the influences of broader cultural, economic, and political contexts on
are acknowledged in SDT (Ryan & Deci, 2017). For instance, cultural socialisation practices,
political systems, and economic inequalities have significant influence on not just individuals,
but also societies, the human race, and the environment (Ryan & Deci, 2017). Due to this social-
psychological lens, SDT can be used to improve not only proximal social contents, but also to
make policy recommendations to change broader social systems for the better (Ryan & Deci,
2017). Ultimately, future research on SDT can improve understanding of environmental and
social factors that influence people’s motivation and well-being and ultimately improve quality
of life and advance the flourishing of humanity (Ryan & Deci, 2017). Based on the results of

this study, the MSS intervention could be a step towards this direction.



60

References

Aelterman, N., & Vansteenkiste, M. (2023). Need-Supportive and Need-Thwarting Socializa-
tion: A Circumplex Approach. In R. M. Ryan (Ed.), The Oxford Handbook of Self-Deter-
mination Theory (pp. 236—257). Oxford University Press.

Aeclterman, N., Vasteenkiste, M., Haerens, L., Soenens, B., Fontaine, J. R. J., & Reeve, J.
(2019). Toward an Integrative and Fine-Grained Insight in Motivating and Demotivating
Teaching Styles: The Merits of a Circumplex Approach. Journal of Educational Psychol-
ogy. https://doi.org/10.1037/edu0000293.supp

Agresti, A. (2018). Statistical methods for the social sciences (5th ed.). Pearson.

Ahmadi, A., Noetel, M., Parker, P., Ryan, R. M., Ntoumanis, N., Reeve, J., Beauchamp, M.,
Dicke, T., Yeung, A., Ahmadi, M., Bartholomew, K., Chiu, T. K. F., Curran, T., Erturan,
G., Flunger, B., Frederick, C., Froiland, J. M., Gonzélez-Cutre, D., Haerens, L., ... Lons-
dale, C. (2023). A Classification System for Teachers’ Motivational Behaviors Recom-
mended in Self-Determination Theory Interventions. Journal of Educational Psychology.
https://doi.org/10.1037/edu0000783

Bartholomew, K., Ntoumanis, N., & Thegersen-Ntoumani, C. (2011). Self-determination the-
ory and the darker side of athletic experience: The role of interpersonal control and need
thwarting. Sport & Exercise Psychology Review, 7(2), 23-217.

Berkman, E. T. (2016). Self-regulation training. In Handbook of self-regulation: Research, the-
ory, and applications (pp. 440-457).

Berman, A. H., Beckman, M., & Lindqvist, H. (2020). Motivational Interviewing Interventions.
In The Handbook of Behavior Change (pp. 661-676). Cambridge University Press.
https://doi.org/10.1017/9781108677318.045

Bhandari, P. (2024, January 17). How to Find Outliers: 4 Ways with Examples & Explanation.
Scribbr. https://www.scribbr.com/statistics/outliers/

Cheon, S. H., & Reeve, J. (2013). Do the benefits from autonomy-supportive PE teacher train-
ing programs endure?: A one-year follow-up investigation. Psychology of Sport and Ex-
ercise, 14(4), 508-518. https://doi.org/10.1016/j.psychsport.2013.02.002

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. In Statistical Power
Analysis for the Behavioral Sciences (2nd ed.). Routledge.

Conesa, P. J., Dufiabeitia, J. A., Onandia-Hinchado, 1., & Gonzalez-Cutre, D. (2023). Satisfying
students’ psychological needs in the classroom: Benefits of an online intervention to help
primary school teachers during a pandemic academic year. Teaching and Teacher Educa-
tion, 133. https://doi.org/10.1016/j.tate.2023.104281

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods ap-
proaches (4th ed.). Sage Publications.

Dabhiru, T. (2008). P-value, a true test of statistical significance? A cautionary note. Annals of
Ibadan Postgraduate Medicine, 6(1), 21-26.

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: Human needs and
the self-determination of behavior. Psychological Inquiry, 11(4), 227-268.
https://doi.org/10.1207/S15327965PLI11104 01

Deci, E. L., Vallerand, R. J., Pelletier, L. G., & Ryan, R. M. (1991). Motivation and education:
The self-determination perspective. Educational Psychologist, 26(3 & 4), 325-346.

Delrue, J., Reynders, B., Broek, G. Vande, Aelterman, N., De Backer, M., Decroos, S., De
Muynck, G. J., Fontaine, J., Fransen, K., van Puyenbroeck, S., Haerens, L., & Vansteen-
kiste, M. (2019). Adopting a helicopter-perspective towards motivating and demotivating
coaching: A circumplex approach. Psychology of Sport and Exercise, 40, 110-126.
https://doi.org/10.1016/j.psychsport.2018.08.008



61

Duprez, V., Haerens, L., Wuyts, D., Verhaeghe, S., van Zanten, R., Massey, E. K., & Van
Hecke, A. (2021). Self-Determination Theory to observe healthcare professionals’ coun-
selling in chronic care encounters: Development of the COUNSEL-CCE tool. Patient Ed-
ucation and Counseling, 104(7), 1773—1780. https://doi.org/10.1016/j.pec.2020.12.002

Duprez, V., Vandepoel, 1., Lemaire, V., Wuyts, D., & Van Hecke, A. (2022). A training inter-
vention to enhance self-management support competencies among nurses: A non-random-
ized trial with mixed-methods evaluation. Nurse FEducation in Practice, 65.
https://doi.org/10.1016/j.nepr.2022.103491

Duprez, V., Vansteenkiste, M., Beeckman, D., Verhaeghe, S., & Van Hecke, A. (2021). Cap-
turing motivating versus demotivating self-management support: Development and vali-
dation of a vignette-based tool grounded in Self-determination Theory. International Jour-
nal of Nursing Studies, 116. https://doi.org/10.1016/].ijnurstu.2019.04.019

Escriva-Boulley, G., Guillet-Descas, E., Aelterman, N., Vansteenkiste, M., Van Doren, N.,
Lentillon-Kaestner, V., & Haerens, L. (2021). Adopting the situation in school question-
naire to examine physical education teachers’ motivating and demotivating styles using a
circumplex approach. International Journal of Environmental Research and Public
Health, 18(14). https://doi.org/10.3390/ijerph18147342

Evans, S., Roberts, M. C., Keeley, J. W., Blossom, J. B., Amaro, C. M., Garcia, A. M., Stough,
C. 0., Canter, K. S., Robles, R., & Reed, G. M. (2015). Vignette methodologies for stud-
ying clinicians’ decision-making: Validity, utility, and application in ICD-11 field studies.
International Journal of Clinical and Health Psychology, 15(2), 160—-170.

Field, A. (2018). Discovering statistics using IBM SPSS statistics (5th ed.). SAGE Publications.

Gardner, B. (2015). A review and analysis of the use of ‘habit’ in understanding, predicting and
influencing health-related behaviour. Health Psychology Review, 9(3), 277-295.
https://doi.org/10.1080/17437199.2013.876238

Gardner, B., & Lally, P. (2013). Does intrinsic motivation strengthen physical activity habit?
Modeling relationships between self-determination, past behaviour, and habit strength.
Journal of Behavioral Medicine, 36(5), 488—497. https://doi.org/10.1007/s10865-012-
9442-0

Gillet, N., Vallerand, R. J., Amoura, S., & Baldes, B. (2010). Influence of coaches’ autonomy
support on athletes’ motivation and sport performance: A test of the hierarchical model of
intrinsic and extrinsic motivation. Psychology of Sport and Exercise, 11(2), 155-161.
https://doi.org/10.1016/j.psychsport.2009.10.004

Gillison, F. B., Rouse, P., Standage, M., Sebire, S. J., & Ryan, R. M. (2019). A meta-analysis
of techniques to promote motivation for health behaviour change from a self-determination
theory perspective. In Health Psychology Review (Vol. 13, Issue 1, pp. 110-130).
Routledge. https://doi.org/10.1080/17437199.2018.1534071

Gollwitzer, P. M., & Oettingen, G. (2016). Planning Promotes Goal Striving. In K. D. Vohs &
R. F. Baumeister (Eds.), Handbook of Self-Regulation: Research, Theory, and Applica-
tions (3rd ed., pp. 223-244). Guilford Publications.

Gray, S. M., Wharf Higgins, J., & Rhodes, R. E. (2018). Understanding physical activity moti-
vation and behavior through self-determination and servant leadership theories in a feasi-
bility study. Journal of Aging and Physical Activity, 26(3), 419-429.
https://doi.org/10.1123/japa.2017-0066

Hagger, M. S., Cameron, L. D., Hamilton, K., Hankonen, N., & Lintunen, T. (2020). Changing
Behavior: A Theory- and Evidence-Based Approach. In The Handbook of Behavior
Change (pp- 1-14). Cambridge University Press.
https://doi.org/10.1017/9781108677318.001



62

Hagger, M. S., Hankonen, N., Chatzisarantis, N. L. D., & Ryan, R. M. (2020). Changing Be-
havior Using Self-Determination Theory. In The Handbook of Behavior Change (pp. 104—
119). Cambridge University Press. https://doi.org/10.1017/9781108677318.008

Hainmueller, J., Hangartner, D., & Yamamoto, T. (2015). Validating vignette and conjoint sur-
vey experiments against real-world behavior. Proceedings of the National Academy of
Sciences, 112(8), 2395-2400.

Hall, K., Staiger, P. K., Simpson, A., Best, D., & Lubman, D. 1. (2016). After 30 years of dis-
semination, have we achieved sustained practice change in motivational interviewing? Ad-
diction, 111(7), 1144-1150. https://doi.org/10.1111/add.13014

Hankonen, N. (2021). Participants’ enactment of behavior change techniques: a call for in-
creased focus on what people do to manage their motivation and behavior. Health Psy-
chology Review, 15(2), 185—194. https://doi.org/10.1080/17437199.2020.1814836

Harpe, S. E. (2015). How to analyze Likert and other rating scale data. Currents in Pharmacy
Teaching and Learning, 7(6), 836—850. https://doi.org/10.1016/j.cptl.2015.08.001

Haskell, W. L., Blair, S. N., & Hill, J. O. (2009). Physical activity: health outcomes and im-
portance for public health policy. Preventive Medicine, 49(4), 280-282.

Hatem, G., Zeidan, J., Goossens, M., & Moreira, C. (2022). Normality testing methods and the
importance of skewness and kurtosis in statistical analysis. BAU Journal-Science and
Technology, 3(2), 1-5.

Hopkins, N., Benstead, J., Wardle, M., & Divine, A. (2022). Associations between Motivation,
Attitudes, and Habit Strength in Physical Activity Behaviour. Journal of Physical Activity
Research, 7(2), 74-80. https://doi.org/10.12691/jpar-7-2-1

Hsu, Y. T., Buckworth, J., Focht, B. C., & O’Connell, A. A. (2013). Feasibility of a Self-De-
termination Theory-based exercise intervention promoting Healthy at Every Size with sed-
entary overweight women: Project CHANGE. Psychology of Sport and Exercise, 14(2),
283-292. https://doi.org/10.1016/j.psychsport.2012.11.007

Husu, P., Tokola, K., Vdha-Ypy4, H., & Vasankari, T. (2022). Liikuntaraportti: Suomalaisten
mitattu litkkuminen, paikallaanolo  ja  fyysinen kunto 2018-2022.
https://urn.fi/URN:ISBN:978-952-263-808-3

Keogh, A., Matthews, J., Segurado, R., & Hurley, D. A. (2018). Feasibility of training physical
therapists to deliver the theory-based self-management of osteoarthritis and low back pain
through activity and skills (SOLAS) intervention within a trial. Physical Therapy, 98(2),
95-107. https://academic.oup.com/ptj

Kokkinos, P., & Myers, J. (2010). Exercise and physical activity: clinical outcomes and appli-
cations. Circulation, 122(16), 1637-1648.

Kokko, S., & Martin, L. (2019). Lasten ja nuorten liikuntakdyttdytyminen Suomessa: LIITU-
tutkimuksen tuloksia 2018. www.liikuntaneuvosto.fi

Lakens, D. (2013). Calculating and reporting effect sizes to facilitate cumulative science: A
practical primer for t-tests and ANOVAs. Frontiers in Psychology, 4.
https://doi.org/10.3389/fpsyg.2013.00863

Mageau, G. A., & Vallerand, R. J. (2003). The coach-athlete relationship: A motivational
model. Journal of Sports Sciences, 21(11), 883-904.
https://doi.org/10.1080/0264041031000140374

Markland, D., Ryan, R. M., Tobin, V. J., & Rollnick, S. (2005). Motivational interviewing and
Self-Determination Theory. Journal of Social and Clinical Psychology, 24(6), 811-831.

Matosic, D., Ntoumanis, N., & Quested, E. (2016). Antecedents of need supportive and con-
trolling interpersonal styles from a self-determination theory perspective: A review and
implications for sport psychology research. In Sport and Exercise Psychology Research:
From Theory to Practice (pp. 145-180). Elsevier Inc. https://doi.org/10.1016/B978-0-12-
803634-1.00007-8



63

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., Eccles, M.
P., Cane, J., & Wood, C. E. (2013). The behavior change technique taxonomy (v1) of 93
hierarchically clustered techniques: Building an international consensus for the reporting
of behavior change interventions. Annals of Behavioral Medicine, 46(1), 81-95.
https://doi.org/10.1007/s12160-013-9486-6

Miller, W. R. (1983). Motivational interviewing with problem drinkers. Behavioural Psycho-
therapy, 11, 147-172.

Mossman, L. H., Slemp, G. R., Lewis, K. J., Colla, R. H., & O’Halloran, P. (2022). Autonomy
support in sport and exercise settings: a systematic review and meta-analysis. International
Review of Sport and Exercise Psychology.
https://doi.org/10.1080/1750984X.2022.2031252

Ng, J. Y. Y., Thogersen-Ntoumani, C., & Ntoumanis, N. (2012). Motivation contagion when
instructing obese individuals: a test in exercise settings. Journal of Sport & Exercise Psy-
chology, 34, 525-538.

Nosek, B. A., Spies, J. R., & Motyl, M. (2012). Scientific utopia: II. Restructuring incentives
and practices to promote truth over publishability. Perspectives on Psychological Science,
7(6), 615-631. https://doi.org/10.1177/1745691612459058

Ntoumanis, N. (2001). A self-determination approach to the understanding of motivation in
physical education. British Journal of Educational Psychology, 71(2), 225-242.
https://doi.org/10.1348/000709901158497

Ntoumanis, N., & Mallett, C. J. (2014). Motivation in sport: A self-determination theory per-
spective. In Routledge Companion to Sport and Exercise Psychology (pp. 91-106).
Routledge. http://ebookcentral.proquest.com/lib/tampere/detail.action?docID=1659213.

Ntoumanis, N., & Standage, M. (2009). Motivation in physical education classes: A self-deter-
mination theory perspective. Theory and Research in Education, 7(2), 194-202.
https://doi.org/10.1177/1477878509104324

Orbell, S., & Verplanken, B. (2020). Changing Behavior Using Habit Theory. In The Handbook
of  Behavior  Change  (pp. 178-192).  Cambridge  University  Press.
https://doi.org/10.1017/9781108677318.013

Palsola, M., Renko, E., Puolamiki, M., Absetz, P., Haerens, L., Lintunen, T., Potthoff, S.,
Saurio, K., & Hankonen, N. (2023). Using behaviour change science in changing motiva-
tional interaction behaviours: Stepwise development of the MotiStyleSport intervention
and acceptability study.

Patall, E. A., Yates, N., Lee, J., Chen, M., Bhat, B. H., Lee, K., Beretvas, S. N., Lin, S., Man
Yang, S., Jacobson, N. G., Harris, E., & Hanson, D. J. (2024). A meta-analysis of teachers’
provision of structure in the classroom and students’ academic competence beliefs, en-
gagement, and achievement.  Educational  Psychologist,  59(1), 42-70.
https://doi.org/10.1080/00461520.2023.2274104

Phillips, L. A., Chamberland, P.-E., Hekler, E. B., Abrams, J., & Eisenberg, M. H. (2016).
Intrinsic Rewards Predict Exercise via Behavioral Intentions for Initiators but via Habit
Strength for Maintainers. Sport, Exercise, and Performance Psychology, 5(4), 352.
https://doi.org/10.1037/spy0000071.supp

Puolaméki, M., Palsola, M., Renko, E., Saurio, K., Absetz, P., Haerens, L., Kilponen, A., Lin-
tunen, T., & Hankonen, N. (2024). Improving motivational interaction styles of physical
activity promotion and sports professionals: A feasibility study of the MotiStyleSport in-
tervention.

Puolamaiki, M., Palsola, M., Renko, E., Silfver, M., & Hankonen, N. (2022). Tutkimusmittarien
kddntamisestd: esimerkkitapaus itsemddrddmisteoriaan perustuvien kyselylomakkeiden
kulttuurisesta adaptointi- ja kddannosprosessista. Psykologi, 04—06.



64

Raabe, J., Schmidt, K., Carl, J., & Honer, O. (2019). The effectiveness of autonomy support
interventions with physical education teachers and youth sport coaches: A systematic re-
view. Journal of Sport and Exercise  Psychology, 41(6), 345-355.
https://doi.org/10.1123/JSEP.2019-0026

Reeve, J. (2009). Why teachers adopt a controlling motivating style toward students and how
they can become more autonomy supportive. Educational Psychologist, 44(3), 159-175.
https://doi.org/10.1080/00461520903028990

Renko, E., Knittle, K., Palsola, M., Lintunen, T., & Hankonen, N. (2020). Acceptability, reach
and implementation of a training to enhance teachers’ skills in physical activity promotion.
BMC Public Health, 20(1). https://doi.org/10.1186/s12889-020-09653-x

Renko, E., Koski-Jannes, A., Absetz, P., Lintunen, T., & Hankonen, N. (2022). A qualitative
study of pre-service teachers’ experienced benefits and concerns of using motivational
interaction in practice after a training course. Humanities and Social Sciences Communi-
cations, 9(1). https://doi.org/10.1057/s41599-022-01484-y

Reynders, B., Vansteenkiste, M., Van Puyenbroeck, S., Aelterman, N., De Backer, M., Delrue,
J., De Muynck, G. J., Fransen, K., Haerens, L., & Broek, G. Vande. (2019). Coaching the
coach: Intervention effects on need-supportive coaching behavior and athlete motivation
and engagement. Psychology of Sport and  Exercise, 43, 288-300.
https://doi.org/10.1016/j.psychsport.2019.04.002

Rhodes, R. E., Grant, S., & de Bruijn, G.-J. (2020). Planning and Implementation Intention
Interventions. In The Handbook of Behavior Change (pp. 572-585). Cambridge Univer-
sity Press. https://doi.org/10.1017/9781108677318.039

Ryan, R. M., & Deci, E. L. (2000). Self-Determination Theory and the Facilitation of Intrinsic
Motivation, Social Development, and Well-Being Self-Determination Theory. American
Psychologist, 55(1), 68-78.

Ryan, R. M., & Deci, E. L. (2017). Self-Determination Theory: Basic psychological needs in
motivation, development, and wellness (1st ed.). The Guilford Press.

Ryan, R. M., & Deci, E. L. (2019). Brick by Brick: The Origins, Development, and Future of
Self-Determination Theory. In A. J. Elliot (Ed.), Advances in Motivation Science. Aca-
demic Press.

Schwalbe, C. S., Oh, H. Y., & Zweben, A. (2014). Sustaining motivational interviewing: A
meta-analysis of  training studies. Addiction, 109(8), 1287-1294.
https://doi.org/10.1111/add. 12558

Sheeran, P., Listrom, O., & Gollwitzer, P. M. (2024). The When and How of Planning: Meta-
Analysis of the Scope and Components of Implementation Intentions in 642 Tests. Euro-
pean Review of Social Psychology. https://www.researchgate.net/publication/378870694

Skivington, K., Matthews, L., Simpson, S. A., Craig, P., Baird, J., Blazeby, J. M., Boyd, K. A.,
Craig, N., French, D. P., McIntosh, E., Petticrew, M., Rycroft-Malone, J., White, M., &
Moore, L. (2021). A new framework for developing and evaluating complex interventions:
Update of Medical Research  Council guidance. The BMJ, 374.
https://doi.org/10.1136/bm;j.n2061

Slemp, G. R., Kern, M. L., Partick, K. J., & Ryan, R. M. (2018). Leader autonomy support in
the workplace: A meta-analytic review. Motivation and Emotion, 42(5), 706—724.

Soéderlund, L. L., Madson, M. B., Rubak, S., & Nilsen, P. (2011). A systematic review of mo-
tivational interviewing training for general health care practitioners. Patient Education and
Counseling, 84(1), 16-26. https://doi.org/10.1016/j.pec.2010.06.025

Su, Y. L., & Reeve, J. (2011). A Meta-analysis of the Effectiveness of Intervention Programs
Designed to Support Autonomy. Educational Psychology Review, 23(1), 159-188.
https://doi.org/10.1007/s10648-010-9142-7



65

Taylor, I. M., Ntoumanis, N., & Smith, B. (2009). The social context as a determinant of teacher
motivational strategies in physical education. Psychology of Sport and Exercise, 10(2),
235-243. https://doi.org/10.1016/j.psychsport.2008.09.002

Van de Mortel, T. F. (2008). Faking it: social desirability response bias in self-report research.
Australian Journal of Advanced Nursing, 25(4), 40—48.

Van den Berghe, L., Soenens, B., Aelterman, N., Cardon, G., Tallir, . B., & Haerens, L. (2014).
Within-person profiles of teachers’ motivation to teach: Associations with need satisfac-
tion at work, need-supportive teaching, and burnout. Psychology of Sport and Exercise,
15(4),407—417. https://doi.org/10.1016/j.psychsport.2014.04.001

Van den Berghe, L., Vansteenkiste, M., Cardon, G., Kirk, D., & Haerens, L. (2014). Research
on self-determination in physical education: Key findings and proposals for future re-
search.  Physical  Education  and  Sport  Pedagogy,  19(1), 97-121.
https://doi.org/10.1080/17408989.2012.732563

Vancampfort, D., & Mugisha, J. (2022). Interaction styles of health care professionals support-
ing patients with chronic conditions in general hospitals towards self-management: one-
year follow-up data from a brief educational intervention. International Journal of Health
Promotion and Education, 1-12. https://doi.org/10.1080/14635240.2022.2130706

Vansteenkiste, M., Sierens, E., Soenens, B., Luyckx, K., & Lens, W. (2009). Motivational pro-
files from a self-determination perspective: The quality of motivation matters. Journal of
Educational Psychology, 101(3), 671-688. https://doi.org/10.1037/a0015083

Vansteenkiste, M., Smeets, S., Soenens, B., Lens, W., Matos, L., & Deci, E. L. (2010). Auton-
omous and controlled regulation of performance-approach goals: Their relations to per-
fectionism and educational outcomes. Motivation and Emotion, 34(4), 333-353.
https://doi.org/10.1007/s11031-010-9188-3

Vansteenkiste, M., Zhou, M., Lens, W., & Soenens, B. (2005). Experiences of autonomy and
control among Chinese learners: Vitalizing or immobilizing? Journal of Educational Psy-
chology, 97(3), 468—483. https://doi.org/10.1037/0022-0663.97.3.468

Warburton, D. E. R., Nicol, C. W., & Bredin, S. S. D. (2006). Health benefits of physical ac-
tivity: the evidence. Canadian Medical Association Journal, 174(6), 801-809.
https://doi.org/https://doi.org/10.1503/cmaj.051351

Wiedemann, A. U., Lippke, S., Reuter, T., Ziegelmann, J. P., & Schiiz, B. (2011). The more the
better? The number of plans predicts health behaviour change. Applied Psychology:
Health and Well-Being, 3(1), 87-106.

World Health Organization. (2018). Global action plan on physical activity 2018-2030: more
active people for a healthier world. In World Health Organization.



66

List of figures and tables
Figure 1. The Self-Determination Continuum, based on Hagger, Hankonen et al., 2020, Ryan

& DECT, 20000. ..ottt ettt ettt et et e st nteeneenaeeneas 6
Figure 2. The Circumplex Model of (De)motivating Interaction Style, based on Aelterman et
AL, 2019. ..ottt ettt ettt ettt te et e se et e naenteenteeneens 11
Figure 3. Key Processes and Outcomes Relevant for This Study, based on Palsola et al., 2023.
.......................................................................................................................................... 20
Figure 4. Mean Scores of (De)motivating Styles Pre- and Post-training. ..................c......... 34
Figure S. Estimated Marginal Means for Autonomy Supportive Style by Profession. ............ 39
Figure 6. Estimated Marginal Means for Structuring Style by Profession. ..............cccc........ 40
Figure 7. Estimated Marginal Means for Chaotic Style by Profession. ..............ccceeeeueeeeunean. 42
Figure 8. Estimated Marginal Means for Controlling Style by Profession. ............................ 44
Table 1. Demographic Characteristics of All Participants and Participants Included in This
STUCY. ettt ettt 25
Table 2. Example Vignette from SISOQ-SPORT Questionnaire, from Delrue et al., 2019. ...... 27
Table 3. Cronbach's Alpha for Subscales of SIS-PE, SIS-C, and SIS-HCP. ...............c.c........ 33
Table 4. Mean and Standard Deviation of (De)motivating Style Scores Pre- and Post-training.
.......................................................................................................................................... 34
Table 5. Results of One-tailed Paired-samples T-tests on (De)motivating Styles.................... 35
Table 6. Mean and Standard Deviation of (De)motivating Styles at T1 and T3 by Profession.
.......................................................................................................................................... 37
Table 7. Combined ANOVA-table for Between- and Within-subject Effects on Autonomy
SUPPOTLIVE SEPIC. ..ottt ettt ettt e st e e st e e e bee e s naeeeeaseeennnes 38
Table 8. Combined ANOVA-table for Between- and Within-subject Effects on Structuring Style.
.......................................................................................................................................... 40
Table 9. Combined ANOVA-table for Between- and Within-subject Effects on Chaotic Style.
.......................................................................................................................................... 41
Table 10. Combined ANOVA-table for Between- and Within-subject Effects on Controlling
SEPLO. e ettt h et ettt ettt h e et ettt e b eneas 43
Table 11. Means, Standard Deviations, and Correlations of Dependent and Independent
VATIABIES. ...ttt ettt ettt 45
Table 12. Linear Model of Predictors of T3 Autonomy Supportive Style...............cccveveueenn. 46

Table 13. Linear Model of Predictors of T3 Structuring Style. .............ccccvceveevinvecnvennennns 47



67

Appendices

Appendix A
Preregistration form of the study, sent by email to Nelli Hankonen on October 13, 2023,

Information about the study

Title
Improving professionals’ motivational interaction styles: A study of preliminary results on the effects of
the MotiStyleSport training intervention

Author:
Katarina Kohonen

Date of preregistration
19.10.2023

Research questions and hypotheses
Q1: Are there differences in professionals’ motivational interaction styles before and after the training
and if there are, what are the differences like?

H1: Participants’ scores of autonomy-supportive interaction style are higher after the training than
before the training.

H?2: Participants’ scores of structured interaction style are higher after the training than before the
training.

H3: Participants’ scores of controlling interaction style are lower after the training than before the
training.

HA4: Participants’ scores of chaotic interaction style are lower after the training than before the training.

Q2: Are there differences between the three professional groups in changes to professionals’ motiva-
tional interaction styles before and after the training?

Q3: Are participants’ quality of motivation towards using motivating interaction styles and the amount
of implementation intentions made and enacted to form or break habits predictive of participants’ inter-
action styles after the training?

Description of data
MotiStyleSport feasibility study (Puolamaki et al., in prep.).

Is the data openly accessible?

[ ] Data is fully openly accessible
[x] Data has limited access

[ ] Data is not openly accessible

Where is the data archived?

Origin of the data
MotiStyleSport-project, year 2022.

Description of the timing of preregistration:
[ ] Preregistration before gathering the data
[ ] Preregistration before anybody has had access to the data
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[ ] Preregistration before anybody in the research group had access to the data
[x] Preregistration before I have had access to the data

[ ] Preregistration before doing analyses

[ ] Preregistration before doing the main analyses

Is the data...

[ ] Gathered by another research group

[ ] Gathered by a private organisation, released for research purposes
[x] Gathered by own research group

[ ] Meta-analysis

[ ] Gathered by multiple research group in co-operation

[ ] Other, what?

Codebook of data:

Data sampling and collection methods

The data was gathered by Puolaméki and colleagues (in prep.) to investigate the feasibility and accept-
ability of the MotiStyleSport intervention. Their aims were to determine the feasibility and acceptability
of a novel online group training intervention for Finnish physical activity (PA) and sport professionals
and to investigate the feasibility of the intervention and trial procedures in preparation of a later full-
scale randomized controlled trial.

The eligibility criteria for participants were that they 1) were currently working in some of the target
professional groups (PA counsellor, PE teacher, physiotherapist, sports coach, or health nurse) for at
least 50 % of their weekly work hours, and 2) had had at least six months of work experience. However,
coaches who did not meet the 50 % paid working time criterion were included in the sample, based on
their work experience, and working time, which is often unpaid in Finland.

Participants were recruited by Puolaméki and colleagues via multiple avenues: emails sent by national
unions of PA and sports professionals to their members, stakeholders’ social media posts, emails to
target groups via the city of Helsinki, and mentions by members of the research group in talks to relevant
audiences. 237 potential participants showed interest, from whom 146 participants were chosen based
on balancing the professional group proportions and levelling gender differences. The participants rep-
resented a wide range of age groups, 75 % were women (n= 107) and 26 % men (n = 38). 74 participants
were health care professionals, 39 coaches, and 32 PE teachers. Participants who belonged to multiple
professional groups were placed into one group, based on their own view of their main profession. The
data was gathered in the spring of 2022 at three time points: before the training (T1), mid-way through
the training (T2) and after the training (T3).

Previous knowledge on the data, studies:

Previous knowledge on the data, analyses:

[x] I have not analysed this data previously

[ 11 have analysed this data previously, but not the variables or measurements that I plan on analysing
now

[ ]I have analysed this data before, including some of the planned variables. However, the data I use
now is from a different section of data, from what I have analysed before (different participants or gath-
ered at a different time)

[ ]I have used the same variables in previous analyses, but from a different part of the data (data divided
in two)

[ ] T have used some variables from this data in previous analyses

[ 1T have used all variables from this data in previous analyses
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Previous knowledge on the data, analyses:
I have not done or seen previous analyses with the data.

Previous knowledge on the data

This data has been gathered and used by Puolaméki and colleagues (in prep.) in their feasibility study
of the MotiStyleSport intervention. I have read the 19.1.2023 version of their study’s unpublished man-
uscript. From this manuscript, I have knowledge of the methods with which the data was gathered and
descriptive statistics on some demographic variables (i.e., gender, age, professions). The version | have
read did not include any results, and thus I have no knowledge of other descriptive statistic or relation-
ships between any variables.

Variables used in the study and their conversions:

Professional groups: PE teachers, coaches, health care professionals (physiotherapists, health nurses,
physical activity counsellors).

Motivational interaction styles. Self-reported motivational interaction styles were measured at T1 (pre-
training) and T3 (post-training) with three versions of the Situations-in-Schools (Aelterman et al., 2019;
SIS) questionnaire, all translated from English to Finnish. PE teachers’ motivational interaction styles
was measured with Escriva-Boulley and colleagues’ (2021) SIS-PE questionnaire. For health care pro-
fessionals, a slightly modified version of Duprez and colleagues’ (2021) Situations in Self-management
support — Health care (SIS-HCP) questionnaire was used. Coaches’ interaction styles were measured
with the SISQ-Sport questionnaire (Delrue et al., 2019). These questionnaires are similarly structured,
consisting of descriptions of possible scenarios which professionals may encounter and four ways how
they might behave in each situation. The four ways to behave reflect four distinct motivational interac-
tion styles. Participants answer on a 7-point Likert scale, how well each behaviour describes how they
would act, where 1 = does not describe me at all, and 7 = describes me extremely well. The three ques-
tionnaires differ in their scenarios to fit different professions. Additionally, the questionnaires have a
different number of items (10 in SIS-HPC, 12 in SIS-PE, and 15 in SISQ-Sport). In this study, sum mean
variables will be formed for each of the four motivational interaction styles, so that four new variables
are formed (SIS-autonomy, SIS-structure, SIS-chaos, and SIS-control). After forming these variables,
their frequencies and reliability (Cronbach’s alpha) will be assessed, and necessary alterations made.

Making implementation intentions. Participants’ making of implementation intentions to form or break
their habits of using (de)motivating interaction techniques was measured at T3, with the question “Have
you done the following during or after the training? I have made an if-then plan(s) for the automatic
use of interaction techniques or to stop or replace automatic de-motivating behaviour”. Answers were
given on a 5-point Likert scale, where 1 = I have not made a plan, 2 = have made a plan for the use of
one or two techniques, 3 = I have made a plan for the use of 3-4 techniques, 4 = I have made a plan for
the use of 5-6 techniques, and 5 = I have made a plan for the use of 7 or more techniques.

Enacting implementation intentions. Participants’ intentional enactment of implementation intentions
was measured at T3 with the question “Have you done the following during or after the training? [ have
intentionally enacted the interaction technique that [ have defined in my if-then plan, when the cue was
present”. Answers were given on a 5-point Likert scale, where 1 = not once, 2 = once when the cue was
present, 3 = sometimes when the cue was present, 4 = often when the cue was present, and 5 = always
when the cue was present.

Quality of motivation. Participants’ quality of motivation toward changing their motivational interaction
styles was measured at T3 with two questions, where on a 5-point Likert scale, where 1 = not true at all,
5 = fully true, participants reported to what extent they want to use a need-supportive (autonomy-sup-
portive and/or structuring) interaction style because they understand its importance, and to what extent
because they feel pressured to do so. These two questions will be analysed as separate variables (auton-
omous motivation, controlled motivation).
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Sections of the data used for analysis

Only some sections of the data will be used. I will use all measures from T1 (demographic variables,
SIS-scores pre-training), and T3 (SIS-scores post-training, making and enacting implementation inten-
tions, quality of motivation).

Outliers

Outliers can be identified and dealt with in multiple ways. I will begin by aiming to identify them visu-
ally with boxplots. If needed, other ways to identify outliers will be used in addition to this. How de-
tected outliers are managed, depends on their nature and influence. Outliers can be left in the data if it
seems like they do not influence the results substantially. In terms of Q1, this could mean comparing
results of the t-test with and without the outliers included, and keeping the outliers, if the results do not
change. Outliers may also be removed if they seem to represent faulty data points or data entry errors.
If this is not the case, and the outliers seem to have a strong influence on test results, Wilcoxon Signed-
Rank test can be used instead of the t-test.

Sample size:

The sample consists of N= 145 participants, who completed the pre-training baseline questionnaire. The
original sample size of was determined by Puolaméki and colleagues (in prep.) based on their assessment
of a sufficient sample size to answer their research questions related to the acceptability and feasibility
of the intervention. In this study, only responses from participants who completed both the baseline
survey and the end survey will be included. The small sample size influences the statistical power of
this study. Because of this, the results of this study will offer only a preliminary account on the effects
of the intervention.

Missing data

Analyses

To answer QI, I will use one-tailed repeated-measures t-test for analysing differences in participants’
interaction styles pre- and post-training. For hypotheses H1-H4, the null hypothesis (HO) is that there is
no difference between pre- and post-training SIS-scores. Separate t-tests will be run for each interaction
style, showing whether there is a statistically significant difference in SIS-scores for each motivational
style, in the expected direction. Upper-tailed t-tests will be used for H1 and H2, whilst lower-tailed t-
tests will be used for H3 and H4. Descriptive statistics (mean, standard deviation, standard error) will
be used to further assess differences in SIS-scores. Additionally, Cohen’s d will be calculated for effect
sizes if the null hypothesis is rejected.

Further analyses
If one-tailed t-tests do not support the hypotheses, explorative two-tailed t-tests will be used to assess
whether changes to SIS-scores in the opposite direction took place.

Criterion for interpretation of results

I will use the p-value of p <.05 as criterion for statistical significance.

Cohen’s d will be calculated to examine effect sizes, with 0.2 < d < 0.5 interpreted as a small effect, .5
< .8 as a medium effect, and d > .8 a large effect.

Sensitivity analyses

Bonferroni correction can be used to reduce the likelihood of false positives (type I error) in testing the
hypotheses H1-H4. Using Bonferroni correction reduces the likelihood of family-wise error rate
(FWER). However, the Bonferroni correction may heighten the likelihood of false negatives (type II
error) too much. This is especially true given the correlated nature of hypotheses H1-H4, which assess
theoretically closely related phenomena. Another possibility could be using Tukey’s method to calculate
adjusted p-values, to ensure that a familywise error rate of 0.05 remains.
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Back-up plans for analyses

The repeated-measures t-test assumes that the dependent variable (here, SIS-scores) is approximately
normally distributed. Normality will be assessed first visually with histograms and Q-Q plots. From the
histograms, skewness and kurtosis can be visually assessed. Additionally, skewness and kurtosis can be
checked with descriptive statistics. If the assumption of normality is violated, then the Wilcoxon Signed-
Rank test can be used instead of the t-test.

Explorative analyses

To answer Q2, I will run a mixed ANOV A separately for all four interaction styles, where the dependent
variable is the SIS-score for a given interaction style, and the independent variables are time (within-
subjects variable with two levels) and professional group (between-subjects variable with three levels).
The results of the mixed ANOVA will be used to determine whether there is a statistically significant
interaction between the independent variables on the dependent variable. If there is a significant inter-
action, meaning a difference between professional groups in the interaction’s effects, post-hoc tests can
be run to explore group differences more closely. Assumptions of the ANOVA will be assessed (e.g.,
normality, homoscedasticity, sphericity) and necessary adjustments will be made.

To examine Q3, a standard multiple regression analysis will be run with T3 SIS-scores as the dependent
variable. It’s still undecided, whether the analysis will be run for a combined score for multiple interac-
tion styles (e.g., autonomy-supportive and structuring combined), or whether multiple analyses will be
run, one for each motivational interaction style. If it’s seen fit to examine Q3 in terms of change in
participants’ interaction styles (as opposed to just their post-training styles), SIS-scores at T1 will be
used as a control variable. Professional group may also be used as a control variable. The independent
variables will be 1) making implementation intentions 2) enacting implementation intentions 3) quality
of motivation (autonomous), and 4) quality of motivation (controlled). Assumptions of the regression
model will be assessed (e.g., homoscedasticity, multicollinearity, normality) and necessary adjustments
will be made.
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