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Abstract
We have integrated the basic psychological needs approach from self-determination
theory with motive disposition theory in order to enhance the prediction of ﬂow
experience in sports. We hypothesize that an environment that enables people to
fulﬁll their basic psychological needs for competence and social relatedness results in
ﬂow. Additionally, we assume that the effect of competence need satisfaction is moderated by the achievement motive and that the effect of need-for-relatedness satisfaction is moderated by the afﬁliation motive. Four studies show the expected
positive effects of need satisfaction on ﬂow and further conﬁrm that high achievement and afﬁliation-motivated individuals beneﬁt more from competence and
relatedness sports environments, respectively, than individuals low in these motives.

Engaging in sports and exercises has a range of positive
consequences for physiological health (Bouchard, Shepard,
Stephens, Sutton, & McPherson, 2000) as well as for psychological well-being (Biddle, Fox, & Boutcher, 2000). To name
but a few of these, regular exercise is associated with reduced
likelihood of coronary heart disease (Bouchard et al., 2000)
and enhanced life expectancy (Katzmarzyk, 2006). Its psychological beneﬁts include better cognitive functioning
(Colcombe et al., 2003), higher self-esteem and satisfaction
with life in older people (Fox, Stathi, McKenna, & Davis,
2006), and a positive inﬂuence on mental disorders such as
anxiety and depression (Mutrie, 2000). However, although
the beneﬁcial effects of an active lifestyle are widely known,
many individuals do not engage in health-related physical
activities at all or else drop out of sports activities after a
few weeks (Marcus et al., 2000). In order to identify the
reasons for participating or not participating in sports and
exercises, researchers and health professionals often consider
approaches to motivation (e.g., Dishman & Sallis, 1994;
Hagger & Chatzisarantis, 2005) with a special focus on intrinsic forms of motivation, which are a core predictor of exercise
adherence (Hagger & Chatzisarantis, 2007).
In order to explain and accurately predict intrinsic motivation in sports, the present work integrates the basic psychological need approach within self-determination theory
(SDT, Deci & Ryan, 1985, 2000) and the dispositional motive
theory (MDT; McClelland, 1985; Schultheiss, 2008). In
doing so, we hope to achieve synergies that enhance

the theoretical prediction of intrinsic motivation on the one
hand, while on the other hand directly linking the theory with
its practical implications, delivering more precise practical
recommendations for practitioners in health and sports
psychology.

Basic need satisfaction and
intrinsic motivation
According to SDT (Deci & Ryan, 2002), intrinsic motivation
results from the satisfaction of three innate psychological
needs that are fundamental to all humans. Those needs are
the need for autonomy, the need for competence, and the
need for social relatedness. The need for autonomy is the
desire to feel a sense of ownership of one’s own behavior and
to experience it as self-determined rather than controlled by
others (Deci & Ryan, 2002); the need for competence reﬂects
the desire to master challenging tasks effectively (Deci &
Ryan, 2002; White, 1959); and the need for social relatedness
is satisﬁed when people have a sense of meaningful interpersonal connection and belonging (Baumeister & Leary, 1995;
Deci & Ryan, 2002).
Deci and Ryan (1985, 2000) believe that intrinsic motivation is promoted by environments that satisfy these innate
psychological needs, whereas contexts that stiﬂe psychological need satisfaction undermine intrinsic motivation.
Consequently, this research approach focuses on the analysis
and modiﬁcation of situational characteristics (e.g., social
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circumstances, task characteristics) in order to create
environments that permit need satisfaction. The assumptions
of SDT are backed by convincing empirical research. A multitude of laboratory experiments as well as studies in realworld settings (e.g., sports, school, work organizations) show
that environments that support autonomy, enhance perceived competence, and are characterized by a sense of secure
relatedness are associated with greater intrinsic motivation
(see Deci & Ryan, 2000, for a summary).
SDT has been successfully applied especially in sports
(Mullan, Markland, & Ingledew, 1997; Pelletier & Sarrazin,
2007; Vallerand, 2007; see Hagger & Chatzisarantis, 2007,
for a summary). For example, the satisfaction of psychological needs has been found to be associated with more selfdetermined exercise motivation (Wilson, Mack, Muon, &
LeBlanc, 2007), well-being (Edmunds, Ntoumanis, & Duda,
2007), and enhanced exercise-related affect (Parﬁtt, Rose, &
Markland, 2000). Most research has focused on autonomy
need satisfaction achieved through perceived autonomysupportive interpersonal behavior (e.g., whether choices
and options are provided), for example, by swimming
coaches (Pelletier, Fortier, Vallerand, & Briere, 2001),
physical education teachers (Hagger, Chatzisarantis,
Culverhouse, & Biddle, 2003), and friends (Wilson &
Rodgers, 2004), and promoting intrinsic motivation for
exercising and sports (see also Markland & Hardy, 1993;
Vansteenkiste, Simons, Soenens, & Lens, 2004). Other
studies conﬁrm the positive effects of need satisfaction in
sports and exercises for all three psychological needs
(Ntoumanis, 2005; Standage, Duda, & Ntoumanis, 2005;
Wilson, Mack, Blanchard, & Gray, 2009).
In accordance with the assumption of SDT that the environmental context in which individuals are able to feel
autonomous, competent, and socially related determines
their intrinsic motivation, the studies cited above focus on the
analysis and modiﬁcation of situations, while so far neglecting individual differences. However, we argue that focusing
on situational characteristics alone is too narrow when
trying to predict intrinsic motivation in the applied domain
of sports. We deﬁnitely agree with SDT that a “rich”
environment—offering a high number of situational characteristics that can potentially satisfy important psychological
needs—fosters intrinsic motivation. However, we would like
to differentiate this perspective by positing that the effectiveness of those situational characteristics varies greatly depending on an individual’s motive strength. We will elaborate on
this in the following paragraph.

Dispositional motives and
intrinsic motivation
In motivation psychology, it is assumed that two central
concepts determine human motivation (e.g., Lewin, 1931;

McClelland, 1985). One of these—called motive—is intrinsic
to the person and conceptualized as a stable characteristic of
that person (a kind of personality disposition). These motives
are the achievement motive, the afﬁliation motive, and the
power motive all of which energize, select, and direct behavior (McClelland, 1985). They differ in strength, as a result of
differences in early childhood learning, and determine
the sensitivity toward certain kinds of incentives (see
Schultheiss & Hale, 2007, for a summary). The second central
concept in motivation psychology is incentives,1 which are an
environmental characteristic with the potential to satisfy a
motive (e.g., Atkinson, 1957; Beckmann & Heckhausen,
2008; Lewin, 1951; Tolman, 1932). Motives and incentives
interact in the prediction of motivation: On the one hand, a
motive is incited by corresponding environmental characteristics and as a consequence energizes behavior (McClelland,
1985). On the other hand, other things being equal, the
stronger a motive, the higher the sensitivity for corresponding incentives in a particular situation.
In the present research, we transferred this postulated
interaction between motives and the environment to the
domain of sports and exercising, and focused on the achievement and afﬁliation motives because these are the most
relevant in the sports context. Sports offer an excellent opportunity for testing and improving one’s skills and for socializing with other people. The achievement motive is the
recurrent concern with surpassing standards of excellence
(McClelland, Atkinson, Clark, & Lowell, 1953). A person with
a high achievement motive has a high standard of excellence
and a strong desire to improve his/her competence and learn
new things (see Brunstein & Heckhausen, 2008, for a current
review on the achievement motive). In sports, achievement
incentives that trigger the achievement motive might be the
opportunity to feel competent (e.g., by improving running
time) and the opportunity to learn new things (e.g., by
improving tennis technique). At the core of the afﬁliation
motive is the capacity to derive satisfaction from establishing,
maintaining, and restoring positive relationships with others
(Atkinson, Heyns, & Veroff, 1958). Individuals with a high
afﬁliation motive “want to be with individuals who are
friendly and accepting, and distance themselves from people
who are not” (Schultheiss, 2008, p. 605). They are incited by
environmental characteristics in sports that allow them to
spend time and harmonize with other people, and to share
positive affective experiences with others (e.g., team spirit), as
for example in team sports.
1
It is important to note that the term “incentive” is not used in the sense of an
external reward here (as it is in research on the undermining of intrinsic motivation; e.g., Deci, 1971), but is deﬁned as a situational characteristic that
promises the satisfaction of a need. Incentives can either be learned (e.g., individuals’ positive experiences with a situation) or they can be independent of
experiences (e.g., the nature of the situation itself for an overview of the incentive concept, see Beckmann & Heckhausen, 2008).
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The interaction of basic need satisfaction
and dispositional motives
When comparing the motive concept (dispositional motive
approach) with the basic need satisfaction concept within
self-determination theory, the parallels are obvious. The
achievement and afﬁliation incentives that are assumed to
incite the achievement and afﬁliation motives are phenomenologically closely related to the environmental characteristics that SDT researchers would assume to fulﬁll the
psychological need for competence and social relatedness.
The striking difference between these approaches, however, is
that SDT researchers assume that individual differences in
need strength “are not the most fruitful place to focus attention” (Deci & Ryan, 2000, p. 232), whereas the motive concept
is inextricably linked to the notion of interindividual differences. This difference between the approaches is not only of
theoretical signiﬁcance but of great practical relevance. This
is why we chose an integrative perspective on intrinsic motivation and aimed to analyze the interplay of psychological
need satisfaction and motives in sports. We do so by analyzing
the interaction between environmental characteristics and
dispositional motives. It is assumed that individuals who
differ in the strength of their achievement motives would also
differ in their sensitivity for opportunities in sports that
promise to satisfy a psychological need for competence. In
more concrete terms, individuals with high achievement
motives were assumed to respond more strongly to environmental characteristics associated with the experience of competence (e.g., opportunities for making progress, improving
skills) than individuals with a low achievement motive. We
also assumed that differences in the strength of the afﬁliation
motive would lead to differences in the sensitivity toward
opportunities in sports that might satisfy the need for social
relatedness (e.g., opportunities to spend harmonious time
with others), in the sense that individuals with high afﬁliation
motives would beneﬁt more from such situations in terms of
their intrinsic motivations than individuals with low afﬁliation motives. If, on the other hand, an individual with a high
achievement or afﬁliation motive does not experience corresponding situational characteristics in the sports environment (either competence or relatedness), the motive is
frustrated and we would therefore expect no positive consequences or even negative consequences of motive frustration.
To summarize our assumptions in statistical terms: We
hypothesized that basic needs-satisfying environmental characteristics interact with dispositional motives to predict
intrinsic motivation in sports.
Recent studies by Schüler, Sheldon, and Fröhlich (2010)
have already made a start toward integrating the basic psychological need concept within SDT and the motive disposition approach. In a series of three studies, they conﬁrmed
their assumptions that in accordance with SDT, the satisfac-

tion of the need for competence predicted subsequent
motivation (e.g., goal commitment, goal progress, intrinsic
motivation) positively. Most interestingly, need for competence satisfaction had stronger effects on the motivational
outcome variables for individuals with high achievement
motives than for individuals with low achievement motives.
The present research aims to transfer the theoretical integration of different approaches to human needs (SDT and
MDT), which has been suggested by Schüler et al. (2010), to
the applied domain of sports and exercises. The major objective is to use this theoretical integration to enhance the
prediction of intrinsic motivation in sports and to suggest
practical interventions aimed at promoting adherence to a
regular exercise schedule. Furthermore, we extended the
work of Schüler et al. by analyzing the interaction between
achievement motive and competence satisfaction in more
detail, using different operationalizations of competence satisfaction, and examining different kinds of sports. Additionally, we considered not only achievement but also afﬁliation
as an important reason for human sports behavior and analyzed whether the afﬁliation motive moderates the effect of
need-for-relatedness satisfaction on intrinsic motivation.

Present research
The theoretical considerations reported above led us to two
central hypotheses that will be summed up brieﬂy. First, in
accordance with the central SDT assumption, we hypothesized that a high number of opportunities in the sports environment enabling the psychological need for competence
and social relatedness to be fulﬁlled will facilitate intrinsic
motivation (Hypothesis 1). For the sake of simpliﬁcation, in
this report we will use the terms competence environments and
relatedness environments for environmental opportunities
with the potential to fulﬁll the psychological need for competence and social relatedness.
The second hypothesis refers to the interaction between
motive and environment (Hypothesis 2). We hypothesized
that the positive effect of competence environments on
intrinsic motivation will be stronger for individuals with a
high rather than a low achievement motive. Similarly, the
positive effect of relatedness environments on intrinsic motivation was expected to be stronger for individuals with a high
than with a low afﬁliation motive.
In order to operationalize intrinsic motivation, we measured ﬂow experience, which has been described as a prototype of intrinsic motivation, in which people feel totally
involved in an activity and perform it for its own sake
(Csikszentmihalyi, 1990; Rheinberg, 2008). The ﬂow experience is deﬁned as “a state that people report when they are
completely involved in something to the point of forgetting time, fatigue, and everything else but the activity
itself ” (Csikszentmihalyi & Rathunde, 1992, p. 59). Flow is a
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multifaceted phenomenon characterized by a perceived
balance between the challenge of a task and one’s skills, by the
clarity of the goal, by clear and immediate feedback, by a high
concentration on the task at hand, by a merging of action and
awareness, by a high sense of control, and by an altered sense
of time (Csikszentmihalyi, Abuhamdeh, & Nakamura, 2005).
Although the experience of ﬂow seems, at ﬁrst sight, to be
more probable in an achievement context, the theoretical
conceptualization of ﬂow explicitly includes other domains
of human life. For example, Csikszentmihalyi (1990) states
that ﬂow can also be experienced in afﬁliation contexts such
as in the interaction with friends or within the family. The
experience of ﬂow in social relationships requires the same
conditions that must be present in achievement contexts.
Thus, it is necessary to have common goals (clear goals as a
condition of ﬂow), to experience mutual exchange in the
relationship (immediate feedback as a condition of ﬂow),
“but also to ﬁnd new challenges in each other’s company”
(Csikszentmihalyi, 1990, p. 188) (challenging activities as a
condition for ﬂow). Flow experience is of utmost interest for
sports and exercise behavior because it is associated with performance in sports (Jackson, Kimiecik, Ford, & Marsh, 1998;
Jackson & Roberts, 1992; Jackson, Thomas, Marsh, &
Smethurst, 2001; McInman & Grove, 1991). Moreover, due to
its rewarding quality, it contributes to the maintenance
of sports and exercise behavior which, for example, is
an exigence of health-related sports programs (e.g.,
Csikszentmihalyi et al., 2005).
We tested our hypotheses with four studies in different
sports domains (badminton, ﬁtness, volleyball) and used correlational as well as experimental study designs in order to
demonstrate the stability of the effect. In Study 1 and Study 2,
we focused on the achievement domain (achievement motive
and competence environment), whereas Study 3 and Study 4
also considered the afﬁliation domain (afﬁliation motive and
relatedness environment). Competence and relatedness environments were measured in different ways: by participants’
self-reports and by an objective expert rating of the sports
environment characteristics.

Study 1
Study 1 is designed as a ﬁeld study in badminton and focuses
on the interaction between a competence environment and
the achievement motive. We hypothesized that individuals
would generally experience more ﬂow in a sports situation
characterized by a large number of competence-satisfying
characteristics, such as the opportunity to get feedback and
experience progress, than in situations characterized by few
such opportunities (Hypothesis 1: main effect of competence
environment). Additionally, we hypothesized that the effect
of the competence environment on ﬂow would be stronger
for individuals with high achievement motives than for indi-

viduals with low achievement motives (Hypothesis 2: interaction of achievement motive ¥ competence environment).

Method for Study 1
Participants and procedure
Sixty-one male and 33 female advanced badminton players
(who had been playing badminton for more than 1 year) with
a mean age of 20.6 (SD = 1.1) were recruited from different
recreation-oriented badminton clubs. First, prior to a regular
training session the participants were asked to complete
the achievement motive measure and rate the extent of
competence-satisfying characteristics in their sports. Then, in
the middle of the training session, participants were interrupted and were asked to ﬁll in the ﬂow measure. After the
training session, participants were debriefed in detail.
Measures
The Multi-Motive-Grid (MMG; Sokolowski, Schmalt,
Langens, & Puca, 2000) is a highly valid measure (e.g., Gable,
2006; Kehr, 2004; Langens & Schmalt, 2002; Puca, 2005; Puca
& Schmalt, 1999) to assess the achievement, afﬁliation, and
power motives. It consists of 14 line drawings of everyday
situations, which are presented along with statements
describing various thoughts, feelings, and action tendencies.
Participants had to rate the statements regarding whether or
not they ﬁtted the situation. With this procedure, the MMG
combines the advantages of projective measures and questionnaires as follows. The presentation of motive-relevant
pictures arouses the participant’s motives similarly to classical implicit motive measures like the Thematic Apperception
Test/Picture Story Exercise (Murray, 1938; Schultheiss &
Pang, 2007). In contrast to the Picture Story Exercise,
however, participants do not write down a story that later has
to be coded by raters, but answer statements that can be analyzed objectively. Because participants project the motiverelevant statements upon the situation illustrated in the
picture (rather than referring them to themselves), their
unconscious implicit motives can be measured (e.g., Gable,
Reis, & Elliot, 2003; Puca & Schmalt, 2001; Schmalt, 1999;
Sokolowski et al., 2000). Theoretical arguments and empirical evidence that the MMG measures implicit motives are
summarized in Kehr (2004). For example, correlations
between MMG motive scores and explicit motives have been
found to be low, which underlines its discriminant validity.
Furthermore, the MMG predicts intrinsic motivation and
task enjoyment (see Sokolowski et al., 2000), both of which
are theoretically associated with implicit motives (Deci &
Ryan, 2000). (Further evidence of the validity of the MMG
can be found in Gable, 2006; Kehr, 2004; Puca & Schmalt,
1999; and Schüler, 2007.)
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The MMG measures a hope and a fear component for each
motive. In line with the current motive research tradition
(e.g., Winter, 1994), which focuses on the approach component of motives and in order to optimally answer our theoretical research question, we considered the hope component
of the achievement motive (hope of success; Cronbach's
alpha in the present study: .66).
Competence environment was assessed using a 3-item scale
developed by the authors. Participants rated the degree to
which their sport is characterized by opportunities ("My
sport is characterized by opportunities . . :') "to learn new
things;' "to figure out new techniques:' and "to improve
skills" using a 7-point scale (1: not at all to 7: very much). The
reliability of this competence environment scale was sufficiently high, with Cronbach's Cl= .80.

Flow experience
The Flow Short-Scale (Rheinberg, Vollmeyer, & Engeser,
2003), whose validity has often been demonstrated in the
meantime (Engeser & Rheinberg, 2008; Rheinberg eta!.,
2003; Schuler eta!., 2010), measured participants' flow experience. It consists of ten items (e.g., "I am totally absorbed in
what I am doing''; "I do not recognize that time is going by'')
and participants rated their agreement using a 7-point rating
scale ranging from 1 (no agreement) to 7 (full agreement).
The flow measure was sufficiently reliable, with Cronbach's
Cl = .76.

Results of Study 1

Preliminary analyses and descriptive statistics
Men and women did not differ in any of the assessed variables
and neither sex nor the participants' ages influenced the
results reported below. The achievement motive (M = 7.64,
SD = 2.44) was positively associated with the competence
environment rating (M = 4.48, SD = 1.08; r = .23, p < .05)
and flow experience (M = 4.69,SD = .84;r = .21,p < .OS).The
competence environment was significantly related to flow
experience, r= .25,p < .001.

A nalysis of the competence environment main
effect and the motive x competence
environment interaction
A hierarchical regression analysis with the z-standardized
achievement motive (ACHmotive) and competence environment (COMenviron) entered into the regression equation at
Step 1, and theACHmotive x COMenviron interaction (muJtiplication of the z-standardizedACHmotive and COMenviron) entered at Step 2 (see Table 1), and revealed a significant
main effect of the competence environment, b = .53,
SEb = .09, p < .001, and a significant interaction effect,
b = .19, SEb= .09, p < .OS. The interaction pattern was ill us-

Table 1 Hierarchical Regression of Flow Experience on Achievement
Motive (ACHmotive) and Competence Environment (COMenviron)
(Study 1)
St ep

Variable

Mf

df

M

Main effects
Achievement

.27

2,91

19.93***

motive

Competence environment
ACHmotive x COMenviron
Cumulative Rl

3

.03
.31

1,90
3,90

4.48*
13.21*..

~·
.11
.54***
.19*

Note. W is the standardized regression coefficient in the regression
equation.

*p< .05. ***p< .001 .

0.8
0.7
0.6
0.5
0.4
Q) 0.3
0
c 0.2
-~ 0.1
~ 0
~ -0.1
~ -0.2

+---r---

u:0 -0.3
-0.4
-0.5
-0.6
-0.7
-0.8

COMenviron low
o ACH motive low

COMenviron high
• ACH motive high

Figure 1 Flow experience of badminton players as a function of
achievement motive (ACHmotive) and competence environment
(COMenviron) (Study 1).

trated using a procedure proposed by Cohen, Cohen, West,
and Aiken (2003) and is shown in Figure 1. All participants
reported more flow when sports situations are characterized
by a high number of opportunities to fulfill the need for competence than in low competence environments. However, the
effect was stronger for individuals with high achievement
motives. These benefited the most from being in a competence environment, but they also reported the lowest amount
of flow when the sports situation lacked competencesatisfying opportunities. A supplementary post hoc analysis
that employed a variant of the Johnson- Neyman technique
(see Aiken & West, 1991, p. 132) showed that the difference
between high and low competence environments was
significant for individuals with high (l SD above the mean)
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achievement motives (comparison of the black bars, b = .73,
b = .72, SEb = .14, p < .001) and to a smaller degree also signiﬁcant for individuals with low (1 SD below the mean)
achievement motives (comparison of the white bars, b = .34,
b = .33, SEb = .11, p < .01). Individuals with high and low
achievement motives differed signiﬁcantly in high competence environments (comparison of the right bars, b = .29,
b = .32, SEb = .14, p < .05), but did not differ in low competence environments (comparison of the left bars, b = -.06,
b = -.07, SEb = .13).
Supplementary analysis
Because the MMG also measures the afﬁliation motive
(M = 7.16, SD = 2.38) and the power motive (M = 7.91,
SD = 2.83), in addition we were able to control for the effect
of these motives (which were correlated with the achievement
motive, with r = .48, p < .001 for afﬁliation and r = .51,
p < .001 for power) and for alternative afﬁliation motive ¥
competence environment and power motive ¥ competence
environment interactions. If the achievement motive (motive
speciﬁc) rather than a general approach disposition (motive
unspeciﬁc) plays a decisive role for the effects of the competence environment, the alternative interactions should at least
account for a lower amount of the variance than the motivespeciﬁc interaction or at best should not predict ﬂow at all.
We therefore regressed ﬂow experience on the achievement
motive, the competence environment, and in addition on
the afﬁliation and power motive (Step 1), and entered
the ACHmotive ¥ COMenviron interaction, the AFFmotive ¥ COMenviron interaction, and the POWmotive ¥
COMenviron interaction as a second step in a hierarchical
regression analysis. Competence environment signiﬁcantly
predicted ﬂow (b = .56, SEb = .10, b = .57, p < .001) and the
ACHmotive ¥ COMenviron interaction marginally signiﬁcantly predicted ﬂow (b = .17, SEb = .10, b = .16, p = .09). The
AFFmotive ¥ COMenviron interaction (b = .14, SEb = .11,
b = .14, p = .18) and the POWmotive ¥ COMenviron interaction (b = .06, SEb = .10, b = .07, p = .52) did not account for a
signiﬁcant amount of variance in ﬂow experience (overall
model: R2 = .34, F(7, 93) = 6.24, p < .001).

Brief discussion of Study 1
In accordance with the SDT assumption and our ﬁrst hypothesis, sports situations that enable the basic need for competence to be satisﬁed are positively associated with ﬂow
experience. However, this effect is moderated by the achievement motive in the expected direction: Individuals with high
achievement motives experienced higher degrees of ﬂow in
sports when reporting that their sports situations are characterized by competence-related opportunities than individuals with low achievement motives. On the other hand, when

competence opportunities were lacking they experienced
lower degrees of ﬂow than individuals with low achievement
motives.
A supplementary analysis revealed that, in accordance with
our assumption of a motive-speciﬁc effect, the interaction of
the achievement motive with the competence environment
predicted ﬂow better than the alternative interactions, including the afﬁliation and power motive, respectively. However,
the motive speciﬁcity of the interaction effects was not as
strong as we would have liked. A detailed explanation is given
in the general discussion.
One further point of criticism might be that the competence environment in Study 1 was measured by the participants themselves rating the characteristics of their sports. In
the following study, we used an experimental design in order
to prevent methodological problems associated with selfreport measures. This allows the independence of the effect
from the methodological approach to be demonstrated.

Study 2
In Study 2, the competence environment was experimentally
induced by means of competence-related instructions. We
expected that participants in a competence environment
instruction group would experience more ﬂow than participants in a neutral instruction group (Hypothesis 1) when
performing a volleyball exercise. Again, this effect was
hypothesized to be stronger in individuals with high achievement motives than in those with low achievement motives
(Hypothesis 2).

Method for Study 2
Participants and procedure
A total of 78 undergraduate students (60 female) with a mean
age of 25.0 (SD = 6.12) participated in a study on“personality
and sport preferences.” They had no experience in volleyball
and took part in single sessions in return for extra course
credits. Forty-two participants were randomly assigned to a
competence environment group and 36 to a control group.
First, all participants ﬁlled in questionnaires asking them to
state their age and gender, and containing the achievement
motive measure. Then they were asked to perform an exercise
that is often used as a warm-up exercise in volleyball training
and that does not require any previous knowledge. Participants had to set a volleyball, bouncing it against a wall as often
as possible in a given time period of 5 minutes. The experimenter demonstrated the volleyball exercise and answered
any questions of the participants. Participants were then
asked to read the following instructions carefully. Participants of the competence environment group were given the
instructions:“Please pay attention to the way in which you are
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continuously learning and improving your sports skills. Try
to make use of the opportunity to feel competent and proud
while you are performing the ball exercise:' Participants of the
control group received the following instructions: "Please pay
attention to the way the ball behaves to changes that arise
from the throwing distance. Try to focus on the way you feel
and behave during the ball exercise:'
Afterward, participants of both groups were asked about
the amount of flow they had experienced while performing
the volleyball exercise.

Measures
As in Study l , the MMG (Sokolowski et al., 2000) was used to
assess the achievement motive (again hope of success, Cronbach's a: .60) and the Flow Short-Scale (Rheinberg et al.,
2003) measured participants' flow experiences (Cronbach's

Table 2 Hierarchical Regression of Flow Experience on Achievement
Motive (ACHmotive) and Experimental Condition (Competence Environment versus Control) (Study 2)
Step

3

Variable

Mf-

df

M

Main effects
Achievement motive
Experimental condition
ACHmotive x experimental
condition
Cumulative R1

. 12

2.75

5.1 1**

.07

1.74

6.69*

.19

3,74

5.89**

~·
- .04
.35**
27*

Note. ~· is the standardized regression coefficient in the regression
equation.
The experimental condition is coded as 0 for the control group and 1 for
the competence environment group.
*p<.05.**p< .01 .

0.7

a: .81).

0.6
0.5
0.4

Results of Study 2
Q)

0.3

g 0.2

Preliminary analyses and descriptive statistics

·~ 0.1

Participants of the competence environment group did not
differ from participants of the control group in terms of their
achievement motives, age, and sex. Neither age nor sex influenced the analyses reported below. In the competence condition, the achievement motive (M = 7.50, SD = 2.22) was
positively associated with flow (r = .26), whereas in the
control group the achievement motive (M = 7.30, SD = 2.13)
was negatively related to flow (r = -.32). However, both correlations were marginal (p < .10). This is in accordance with
the motive disposition approach, according to which individuals with high achievement motives should experience
flow in achievement contexts and might be less intrinsically
motivated (low flow) when situational characteristics fail to
arouse their motives.

a.

0
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.j),1

Analysis of the competence environment main
effect and the motive x competence
environment interaction
A hierarchical regression with the achievement motive
(ACHmotive) and the experimental condition (COMenviron
versus control) (Step 1) and the ACHmotive x condition
interaction (Step 2) revealed a significant main effect for the
condition, b = .34, SEb = .10, p < .01, indicating that participants in the competence environment group reported more
flow than participants in the control group. In addition, the
motive x condition interaction accounted for a significant
amount of variance in flow experience, b = .27, SEb = .11,
p < .05. The interaction pattern is illustrated in Table 2 and
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Figure 2 Row experience of undergraduate students performing a volleyball exerdse as a function of achievement motive (AC Hmotive) and
the experimental condition (competence environment versus control)
(Study 2).

Figure 2, and shows that in accordance with our hypothesis,
individuals with high achievement motives reacted stronger
to the presence (more flow) and absence (less flow) of a high
competence environment than participants with low
achievement motives. Supplementary post hoc analyses, like
those conducted in Study 1 (Johnson- Neyman), revealed
that the difference between high and low competence environments was significant for individuals with high achievement motives (comparison of the black bars, ~ = .62, b = .62,
SEt, = .lS,p < .001), but not for individuals with low achievement motives (comparison of the white bars, ~ = - .04,
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b = -.04, SEb = .10). Individuals with high and low achievement motives differed marginally in high competence environments (comparison of the right bars, b = .23, b = .23,
SEb = .14, p < .10) and differed signiﬁcantly in low competence environments (comparison of the left bars, b = -.32,
b = -.32, SEb = .15, p < .05).
Supplementary analysis
As in Study 1, we conducted a supplementary analysis that
considered the afﬁliation motive (M = 6.02, SD = 2.10) and
the power motive (M = 8.18, SD = 2.17). A hierarchical
regression analysis with ACHmotive ¥ condition and AFFmotive and POWmotive (Step 1) and the ACHmotive ¥
condition, AFFmotive ¥ condition, and POWmotive ¥
condition interactions (Step 2) revealed a signiﬁcant effect for
condition (b = .32, SEb = .10, b = .32, p < .01) and a marginal
signiﬁcant effect for the ACHmotive ¥ COMenviron interaction (b = .23, SEb = .12, b = .22, p = .06). The AFFmotive ¥
COMenviron interaction (b = .16, SEb = .11, b = .17, p = .14)
and the POWmotive ¥ COMenviron interaction (b = .20,
SEb = .12, b = .20, p = .11) were not signiﬁcant (overall
model: R2 = .26, F(7, 77) = 3.48, p < .01).

Brief discussion of Study 2
Study 2 added to the previous ﬁndings in two important
ways. First, it replicated the competence environment
main effect and the interaction between motive and
environment of Study 1 in a different sports domain and
with a different sample (Study 1: experienced badminton
players; Study 2: inexperienced students performing a
volleyball exercise). More importantly, it showed that the
competence environment can be artiﬁcially created by
instructing individuals to focus on competence-related
aspects of their sports.
A supplementary analysis testing the motive-speciﬁc
effects again conﬁrmed that ﬂow was predicted better by
the interaction of the achievement motive and the competence environment than by the interactions with the
afﬁliation and power motive. However, as in Study 1, the
achievement motive ¥ competence environment interaction
was weaker (p < .10) when the afﬁliation and power motive
and their interactions with competence environments were
additionally entered into the regression analysis than when
considering the achievement motive alone (p < .05, see
above).
A potential criticism of Study 1 and Study 2 could be that
we only analyzed opportunities for fulﬁlling the basic need
for competence and the moderating role of the achievement
motive and have so far neglected another important need
and motive in sports: the need for relatedness and the afﬁliation motive, respectively.

Study 3
Study 3 considered that individuals are not only motivated by
opportunities to fulﬁll the need for competence but also by
opportunities that promise to satisfy the need for social relatedness. Examples are the opportunity to make new friends,
enjoying one’s leisure time with others, and feeling socially
related (Baumeister & Leary, 1995; Deci & Ryan, 2000;
McClelland, 1985). Specifying this for the sports domain, an
important reason for doing sports is the opportunity to spend
time with others (Biddle, 1994; Markland & Hardy, 1993). In
the present study, we aimed to test the effect of relatedness
environments and the afﬁliation motive ¥ relatedness environment interaction on ﬂow experience. Additionally, we
tried to replicate the main effect and interaction effect in the
achievement domain.
Study 3 is a correlative ﬁeld study with ﬁtness athletes. We
assessed ﬂow at the beginning and at the end of the semester
in order to show that the motive ¥ environment interaction
predicts the enhancement of ﬂow over a time period of about
12 weeks. We hypothesized that competence and relatedness
environments are positive predictors of the enhancement of
ﬂow during the time period of one semester (Hypothesis 1).
This effect is assumed to be stronger for individuals with high
achievement (/afﬁliation) motives than for individuals with
low achievement (/afﬁliation) motives (Hypothesis 2).
Low commitment toward exercise behavior (Scanlan,
Carpenter, Schmidt, Simons, & Keeler, 1993; Wilson et al.,
2004) and physical well-being (Boothby, Tungatt, &
Townsend, 1981) are important reasons for not maintaining
sports and exercise behavior. We assume that these variables
indicate a lack of motivation and might also impair the experience of ﬂow in ﬁtness sports. In the present study, we therefore controlled for commitment and physical well-being.

Method for Study 3
Participants and procedure
A total of 695 students and alumni (409 female) with a mean
age of 32.0 (SD = 9.97) were recruited from university ﬁtness
courses and asked to complete a ﬁrst questionnaire at the
beginning of a semester (second week of semester, T1). The
analyses reported below are based on 685 participants who
also completed the second questionnaire at the end of the
semester (T2; 12 weeks after T1). The ten participants who
decided to quit the study did not differ from the remaining
participants in any variable measured at the beginning of the
semester. The ﬁrst questionnaire comprised the achievement
and afﬁliation motive assessment, the competence and relatedness environment measure, and the ﬁrst ﬂow measure, and
asked participants about their commitments toward the
sports activity and their physical complaints during the
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Results of Study 3

sports sessions. In the second questionnaire, at the end of the
semester, participants rated how much ﬂow they had experienced during their ﬁtness sports activities in the last few
weeks.

Preliminary analyses and descriptive statistics
Men and women did not differ in their age, achievement, or
afﬁliation motive, in the competence and relatedness environment rating, and in their commitment and physical
well-being. The only signiﬁcant difference was that women
reported more relatedness characteristics in sports (M = 3.02,
SD = .99) than did men (M = 2.80, SD = 1.0), t(684) = 2.77,
p < .05. Participants’ ages did not inﬂuence the results
reported below.
Table 3 shows that the control variables commitment and
physical well-being were signiﬁcantly correlated with competence and relatedness environments in sports and ﬂow at T1
and T2. Thus, it is necessary to control for these variables in
all further analyses. The achievement motive was associated
with the competence environment, and the afﬁliation motive
was associated with the relatedness environment. Both
motives as well as both environment ratings were signiﬁcantly related to each other. In addition, the environment
ratings were correlated with ﬂow at T1 and T2, and both ﬂow
scores were strongly correlated.

Measures
Participants’ achievement and afﬁliation motives were measured using the achievement (hope of success, Cronbach’s
a = .73) and afﬁliation (hope of afﬁliation, Cronbach’s
a = .61) scales from the MMG (Sokolowski et al., 2000).
The Flow Short-Scale (Rheinberg et al., 2003) was used to
measure ﬂow at the beginning (Cronbach’s a = .89) and at
the end of the semester (Cronbach’s a = .92).
The competence and relatedness environment measure was
developed by the authors for the purpose of this study. Participants were asked to what extent (7-point rating scale) their
sports are characterized by the following opportunities.
Examples of the seven competence environment items are
“experience progress,” “feel competent,” and “enjoy perfect
movements.” Relatedness environment was measured with
seven items such as “make friends,” “experience team spirit,”
and“enjoy leisure time with others.”The competence environment (COMenviron) and relatedness environment (RELenviron) measures were sufﬁciently reliable (Cronbach’s a = .75
for COMenviron and .74 for RELenviron).
Participants rated their commitments to the sports activities they were planning to perform in the ongoing semester
using four items, which were designed by the authors (e.g.,
How committed are you to performing your sport in the
ongoing semester? How strongly do you feel engaged with
your sport in the ongoing semester?). The items had to be
rated using a 7-point rating scale ranging from 1 (not at all) to
7 (very much) (Cronbach’s a = .74).
Physical well-being was assessed using the single item,
“How did you feel physically the last time you performed
your sport?”, which had to be rated using a 5-point rating
scale ranging from 1 (not good at all) to 7 (very good).

Table 3

1
2
3
4
5
6
7
8

Analyses of the competence and relatedness
environment main effects and the
motive ¥ environment interactions
To test whether the achievement motive ¥ competence environment interaction predicts the enhancement of ﬂow, the
control variables commitment and physical well-being, and
the ﬂow baseline measure (T1) were entered into the regression analysis in Step 1 (all variables were z-transformed). In
Step 2, the achievement motive (ACHmotive) and competence environment (COMenviron) were entered, followed by
the ACHmotive ¥ COMenviron interaction (Step 3, multiplication of the z-standardized ACHmotive and competence)
(see Table 4). Flow at T1, b = .39, SEb = .03, p < .001, and
physical well-being, b = .07, SEb = .03, p < .05, predicted ﬂow

Descriptive Statistics and Correlations (Pearson’s Correlation) among Variables of Study 3

Commitment
Physical WB
ACH motive
AFF motive
Competence
Relatedness
Flow at T1
Flow at T2

1

2

3

4

5

6

7

8

M

SD

1

.19***
1

.02
-.01
1

.06
-.01
.48***
1

.31***
.20***
.16***
.01
1

.19***
.08*
.06
.15**
.53***
1

.29***
.42***
.05
.07
.41***
.17***
1

.27***
.31***
.08*
.05
.52***
.24***
.57***
1

5.28
4.16
7.23
6.24
3.44
2.89
5.22
5.28

1.23
0.7
2.65
2.21
0.6
1.0
1.1
1.0

Note. Physical WB = physical well-being; ACH = achievement; AFF = afﬁliation; Competence = competence environment; Relatedness = relatedness
environment; T1 = beginning of semester; T2 = end of semester. *p < .05. **p < .01. ***p < .001.
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Table 4 Hierarchical Regression Analyses of Flow Experience on Control Variables. Motives and Environments, and the Motive x Environment lnteractions (Results for the Affiliation Domain in Brackets) (Study 3)
Step

Variable

6/f-

df

t:.F

Control variables

.34 (.34)

3, 681 (3.681)

118.34*** (118.34***)
.39*** (.49** *)

FlowatT1
Commitment
Physical well-being

2

3

Main effects
ACHmotive (AFFmotive)

~·

.30* (.10**)
.07* (.07*)
.09 (.02)

2, 679 (2, 679)

53.99**. (8.15***)
.01 (- .01)

COMenviron (RELenviron)
(AFF motive x RELenviron)

.01 (.01)

1, 678 (1, 678)

Cumulative J?2

.44 (.36)

6, 678 (6, 678)

2.92+ (3. 76*}

.34*** (.13*. .)
.05+ (.06*}

87.11*** (64.01***)

Note. ~· is the standardized regression coefficient in the regression equation.

+p < .10. •p < .05. **p < .01. ***p < .001.

at T2 significantly. In addition, the main effect of competence
environment reached significance, b = .34, SEb= .03, p <
.001. The ACHmotive x COMenviron interaction effect was
marginal, with b =.OS, SEb = .03, p = .09. The interaction
pattern was quite similar to the interaction revealed in Study
1 (see Figure 1). All participants experienced more flow
enhancement in sports situations characterized by a high
level as compared with a low level of competence characteristics. This effect was stronger for individuals with high
achievement motives compared to those with low achievement motives. Supplementary post hoc analyses showed that
the difference between high and low competence environments was significant for individuals with high achievement
motives with a beta weight of .39 (comparison of the black
bars, b = .39,SEb = .OS,p < .001) and for individuals with low
achievement motives with a lower beta weight of .29 (comparison of the white bars, b = .29, SEb = .04, p < .001). Individuals with high and low achievement motives did not differ
either in high competence environments (comparison of the
right bars, ~ = .06, b = .06, SEb = .04) or in low competence
environments (comparison of the left bars,~ = - .04, b = - .04,
SEb = .04).
A similar analysis was conducted for the hypotheses in the
affiliation domain. The regression analyses of flow enhancement on the control variables (Step 1: flow at Tl, commitment, physical well-being), the affiliation motive and
relatedness environment (Step 2), and the affiliation
motive x relatedness environment interaction (Step 3, multiplication of the z-standardized AFFmotive and RELenviron)
(see Table 4) showed that the control variables flow at Tl,
b = .49, SEb = .03, p < .001; commitment, b = .10, SEt, = .03,
p < .01; and physical well-being, b = .07, SEb = .03, p <.OS,
accounted for a significant amount of variance in flow at T2.
Again, the environment main effect was found to be significant, b = .13, SEb = .03, p < .OS. The significant affiliation
motive x relatedness environment interaction, b = .06,
SEb = .03, p < .OS, is illustrated in Figure 3. According to sup-

0.3

0.2

~ 0.1
c
<D

·;:
<D

a.
X

<D
~

u:0 ~1.
~-2

~.3

RElenviron low
D AFFmotive low

RElenviron high
I AFFmotivehigh

Figure 3 Flow experience of fitness athletes as a function of control
variables, affiliation motive (AFFmotive) and relatedness environment
(RElenviron) (Study 3).

plementary post hoc analyses, the difference between high
and low relatedness environments was significant for individuals with high affiliation motives (comparison of the black
bars,~ = .19, b = .19, SEb = .04, p< .001), but not for individuals with low affiliation motives (comparison of the white
bars,~ = .07, b= .07, SEb = .04). Individuals with high and
low affiliation motives did not differ either in high relatedness
environments (comparison of the right bars,~ = .06, b = .06,
SEt, = .04) or in low relatedness environments (comparison of
the left bars,~ = - .07, b = - .07, SEb = .OS).
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Supplementary analyses
Two supplementary analyses tested the motive speciﬁcity of
the interaction effects. First, in the achievement domain, a
hierarchical regression analysis of ﬂow (Step 1: ﬂow at T1,
commitment, physical well-being; Step 2: ACHmotive,
competence environment, AFFmotive, POWmotive; Step
3: ACHmotive ¥ COMenviron, AFFmotive ¥ COMenviron,
POWmotive ¥ COMenviron) revealed ﬂow at T1 (b = .39,
SEb = .03, b = .39, p < .001), physical well-being (b = .07,
SEb = .03, b = .07, p < .05), and competence environment
(b = .35, SEb = .03, b = .35, p < .001) as being signiﬁcant predictors of ﬂow. In addition, the ACHmotive ¥ COMenviron
interaction predicted ﬂow marginally signiﬁcant (b = .06,
SEb = .03, b = .06, p = .09). Neither the AFFmotive ¥
COMenviron (b = .04, SEb = .04, b = .04, p = .33) nor the
POWmotive ¥ COMenviron interaction (b = .02, SEb = .04,
b = .02, p = .52) reached signiﬁcance (overall model: R2 = .44,
F(10, 684) = 53.11, p < .001). A second supplementary analysis in the afﬁliation domain showed that ﬂow at T1 (b = .49,
SEb = .03, b = .49, p < .001), commitment (b = .10, SEb = .03,
b = .10, p < .01), physical well-being (b = .07, SEb = .03,
b = .07, p < .05), and relatedness environment (b = .13,
SEb = .03, b = .13, p < .001) signiﬁcantly predicted ﬂow.
However, although on a descriptive level the interaction
pattern was clearer for the AFFmotive ¥ RELenviron (b = .05,
SEb = .04, b = .05, p = .20) than for the ACHmotiv ¥
RELenviron (b = .04, SEb = .04, b = .04, p = .29) and the
POWmotive ¥ RELenviron (b = .03, SEb = .03, b = .03,
p = .44), it failed to reach signiﬁcance (overall model:
R2 = .37, F(10, 684) = 39.06, p < .001).

Brief discussion of Study 3
In accordance with SDT and our ﬁrst hypothesis, the competence as well as the relatedness environments was able to
predict ﬂow enhancement across one semester. Again, the
motive environment interaction effect was as hypothesized,
this time for the achievement as well as the afﬁliation domain.
The interaction between ACHmotive and the competence
environment was only marginal rather than signiﬁcant, yet
we interpret the effect as meaningful because the previous
studies have convincingly demonstrated the signiﬁcance of
the interaction effect (all ps < .05). In addition, it ﬁts our
theoretical considerations and the empirical pattern of our
previous results perfectly. Hence, as recommended by Cohen
(1994), we relied on replication and theoretical arguments
rather than relying exclusively on testing the signiﬁcance of
the null hypothesis.
As already found in Study 1 and Study 2, the supplementary analyses supported the motive speciﬁcity of the interaction effects, but again revealed these to be weaker than
expected (for an explanation, see General Discussion).

Another limitation of the study is the competence and relatedness environment rating by self-report. As in Study 1, the
participants themselves rated the extent of competence and
relatedness characteristics, and one might argue that motives
and environment ratings have somehow been confounded.
An environment rating is required that better represents an
objective rather than a subjective perception of the sports
environment.

Study 4
The aim of Study 4 was to replicate the competence and
relatedness environment main effects on ﬂow and to replicate the achievement and afﬁliation motive ¥ environment
interaction effects using a more objective rating of the
sports environment. The reason for using an objective
rating is to disentangle the subjective environment ratings
and the participants’ motives measure by assessing the
motives and the sports environment separately from each
other.
In a pre-study of Study 4, we asked experts in different
sports to rate the competence and relatedness environment of
their sports. We intentionally chose sports (combat, ﬁtness,
cycling, running, rowing, volleyball) that vary in many characteristics (e.g., indoor versus outdoor, individual versus
team sport) in order to cover a broad variety of sports. We
then used this objective sports environment rating to test our
hypotheses in Study 4. Again, we hypothesized that a high
number of environmental characteristics capable of satisfying the psychological needs for competence and social
relatedness (this time rated by experts) should predict participants’ ﬂow experiences (Hypothesis 1) and that participants’ achievement and afﬁliation motives would interact
with the sports environment in the prediction of ﬂow
(Hypothesis 2). As in Study 3, we assumed commitment and
physical well-being to be correlated with ﬂow and controlled
for these variables in the following analyses.

Pre-study of Study 4
Experts and expert rating
Twenty-nine female and 40 male experts in different sports
(combat: n = 10; ﬁtness: n = 18; cycling: n = 9; running: n = 9;
rowing: n = 15; volleyball: n = 8) with a mean age of 36.4
(SD = 9.2; range: 24–56) participated in the expert rating.
They were experienced coaches of a college sports organization and had been coaching their sports for an average of
8.8 years (SD = 8.2; range: 1–35 years). The experts in the
different sports did not differ signiﬁcantly in terms of age or
coaching experience.
We designed the following procedure to assess objectively the environmental characteristics of sports. First, we
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Figure 4 Means and standard deviations of expert’s ratings of competence and relatedness characteristics for six different kinds of sport (pre-study of
Study 4).

explained the concept of the need for competence and the
need for relatedness in detail. Then we asked the experts to
rate on a 7-point scale (1: not at all to 7: very much) to what
degree their sports are characterized by each of four competence characteristics (opportunity to feel competent, enjoying perfect movements, enjoying performance, experiencing
progress) and four relatedness characteristics (opportunity to
enjoy leisure time with others, enjoying the sense of being
popular, enjoying a feeling of belonging, experiencing team
spirit) (items developed by the authors). To give them a point
of reference, we asked them to compare their sports with a
prototype of a “competence sport,” a 100 m sprint (i.e.,
running time as a concrete operationalization of progress),
and a“relatedness sport,”fun-oriented bowling (i.e., the focus
is on spending time with others).
Results of expert rating
The means of the four competence environment items
(M = 4.06, SD = .60; Cronbach’s a = .51) and the four relatedness environment items (M = 3.15, SD = .85; Cronbach’s
a = .76) across all sports were signiﬁcantly correlated, r = .40,
p < .01. Figure 4 shows the means and standard deviations
for each sport separately. All sports got higher competence
than relatedness environment ratings. However, the relation
between competence and relatedness environments differed.
For example, whereas in individualistic ﬁtness sports (ﬁtness,
cycling, running, rowing) the competence characteristics
were rated much higher (e.g., running: M = 4.22) than the
relatedness characteristics (e.g., running: M = 3.44; difference to competence = -0.78), the relation between competence and relatedness characteristics was nearly balanced for
team sports (volleyball: difference between competence and

relatedness = -0.25). For combat sports, the difference
between the competence and relatedness characteristics was
the highest (difference = -1.42). The competence and relatedness environment ratings for each sport were then used as
the objective environment measure in the analyses reported
below.

Method for Study 4
Participants and procedure
The participants were 262 members of sports clubs for students, alumni, and university staff with a mean age of 33.5
(SD = 10.40). They participated in one of the sports (combat:
n = 16, ﬁtness: n = 67, cycling: n = 34, running: n = 89,
rowing: n = 18, volleyball: n = 38) for which we had obtained
expert ratings (see pre-study of Study 4). In a web survey, they
were asked to answer questions regarding their age, sex, and
the sports they were going to take part in during the ongoing
semester, and were asked to complete the motive measure.
They were then asked to vividly imagine a typical sports
session, rate their ﬂow experiences, and ﬁll in the commitment and physical well-being measures.
Measures
Again, the MMG (Sokolowski et al., 2000) was used to assess
participants’ achievement motive (hope of achievement,
Cronbach’s a = .71) and afﬁliation motive (hope of afﬁliation, Cronbach’s a = .60). Flow was measured using the
Flow Short-Scale (Rheinberg et al., 2003) (Cronbach’s
a = .92). The competence and relatedness environment
variables were obtained from the expert ratings reported in
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Table 5

Descriptive Statistics and Correlations (Pearson’s Correlation) among Variables of Study 4
1

1
2
3
4
5
6
7

Commitment
Physical WB
ACH motive
AFF motive
Competence
Relatedness
Flow

2

1

.18**
1

3

4

5

6

7

M

SD

.05
-.02
1

.13*
-.04
.48***
1

.12+
.11+
-.02
-.19*
1

.11+
.10+
.01
-.09
.78***
1

.24***
.18**
.10+
.03
.37***
.43***
1

5.28
4.12
7.05
6.09
4.04
3.22
5.22

1.26
0.73
2.57
2.11
0.30
.46
.96

Note. Physical WB: physical well-being; ACH: achievement; AFF: afﬁliation; Competence: competence environment; Relatedness: relatedness
environment
+p < .10. *p < .05. **p < .01. ***p < .001.

Table 6 Hierarchical Regression Analyses of Flow Experience on Control Variables, Motives and Environments, and the Motive ¥ Environment Interactions (Results for the Afﬁliation Domain in Brackets) (Study 4)
Step

Variable

DR2

df

DF

1

Control variables
Commitment
Physical well-being at T1
Main effects
ACHmotive (AFFmotive)
COMenviron (RELenviron)
ACHmotive ¥ COMenviron
Cumulative R2

.08 (.08)

2, 259 (2, 259)

10.75*** (10.75***)

2

3

ba
.17** (.16**)
.10+ (.10+)

.12 (.15)

.01 (.02)
.21 (.25)

2, 257 (2, 257)

1, 256 (1, 256)
5, 256 (5, 256)

18.64*** (25.58**)

4.40* (6.39*)
13.39*** (16.95***)

.11* (.05)
.32*** (.38***)
.12* (.14*)

Note. ba is the standardized regression coefﬁcient in the regression equation.
+p < .10. *p < .05. **p < .01. ***p < .001.

detail above. Commitment (Cronbach’s a = .73) and physical well-being were also measured as in Study 3.

Results of Study 4
Preliminary analyses and descriptive statistics
Neither age nor sex of participants inﬂuenced the results
reported below. There were also no differences between participants of different types of sports in the main results presented in the following paragraphs. Table 5 shows the
descriptive statistics and correlations among all variables. As
in the previous study, commitment and physical well-being
were marginally associated with competence and relatedness
environments and with ﬂow experience, and thus were controlled for in the hierarchical regression analyses reported
below. As expected, competence and relatedness environments (expert ratings) were correlated with each other
and with the participants’ ﬂow experiences. Participants’
achievement and afﬁliation motives were correlated with
each other but were not related to the corresponding environment ratings of the experts. The afﬁliation motive was
negatively correlated with the competence environment.

Analysis of the competence and relatedness
environment main effects and the
motive ¥ environment interactions
A hierarchical regression of ﬂow was conducted with the
control variables (commitment, physical well-being as Step
1), participants’ achievement motives and experts’ ratings
of competence environment (step 2), and the achievement
motive ¥ competence environment interaction (Step 3)
(variables were z-transformed; see also Table 6; the interaction term is calculated by multiplying the z-standardized
ACHmotive and Competence environment scores). The
control variables commitment, b = .18, SEb = .06, p < .01, and
physical well-being, b = .10, SEb = .06, p < .10, proved to be
related to ﬂow. As hypothesized, the main effect of competence environment was signiﬁcant, b = .32, SEb = .06,
p < .001. Furthermore, the achievement motive was able to
predict ﬂow, b = .11, SEb = .06, p < .05. Most importantly, the
ACHmotive ¥ COMenviron effect was signiﬁcant, b = .11,
SEb = .05, t(261) = 2.10, p < .05. The interaction pattern was
similar to the interactions found in Study 1 and Study 3 (the
interaction pattern is illustrated in Study 1, Figure 1). As
hypothesized, all individuals beneﬁted more from high than
from low competence environments and this is especially true

700

for participants with high achievement motives.2 We again
conducted a supplementary analysis that revealed that the
difference between high and low competence environments
was signiﬁcant for individuals with high achievement
motives (comparison of the black bars, b = .44, b = .43,
SEb = .07, p < .001) and to a smaller degree for individuals
with low achievement motives (comparison of the white bars,
b = .21, b = .21, SEb = .08, p < .01). Individuals with high and
low achievement motives differed signiﬁcantly in high competence environments (comparison of the right bars, b = .23,
b = .22, SEb = .08, p < .01), but not in low competence environments (comparison of the left bars, b = .002, b = .002,
SEb = .07).
In order to test the hypotheses in the afﬁliation domain, a
hierarchical regression analysis in three steps (Step 1: commitment, physical well-being; Step 2: afﬁliation motive and
relatedness environment; Step 3: motive ¥ environment,
interaction term calculated as described above; see Table 6)
was again used to predict ﬂow. The effects of commitment,
b = .17, SEb = .06, p < .01; physical well-being, b = .19, SEb =
.06, p < .10; and the relatedness environment, b = .38,
SEb = .05, p < .001, were signiﬁcant. In addition, the
AFFmotive ¥ RELenviron interaction predicted ﬂow signiﬁcantly, b = .13, SEb = .05, p < .05, revealing a similar interaction pattern as in the previous studies (for an illustration of
the pattern of the interaction, see Study 3, Figure 3).3 Supplementary analyses revealed that the difference between high
and low relatedness environments was signiﬁcant for individuals with high afﬁliation motives (comparison of the
black bars, b = .48, b = .48, SEb = .07, p < .001) and to a
smaller degree for individuals with low afﬁliation motives
(comparison of the white bars, b = .30, b = .30, SEb = .08,
p < .01). Individuals with high and low afﬁliation motives differed signiﬁcantly in high relatedness environments (comparison of the right bars, b = .15, b = .15, SEb = .07, p < .05),
but not in low relatedness environments (comparison of the
left bars, b = -.06, b = -.06, SEb = .08).
Supplementary analyses
Again, two additional hierarchical regression analyses were
conducted to test the motive speciﬁcity of the interaction
effects. First, an analysis of ﬂow (Step 1: commitment,
physical well-being; Step 2: ACHmotive, competence environment, AFFmotive, POWmotive; Step 3: ACHmotive ¥
COMenviron, AFFmotive ¥ COMenviron, POWmotive ¥
COMenviron) revealed commitment (b = .18, SEb = .06,

b = .17, p < .01) as being a signiﬁcant predictor of ﬂow, and
physical well-being (b = .10, SEb = .06, b = .10, p = .07) as
being a marginally signiﬁcant predictor of ﬂow. The effect of
the competence environment was signiﬁcant (b = .31,
SEb = .06, b = .31, p < .001). Neither the ACHmotive ¥
COMenviron interaction (b = .08, SEb = .07, b = .08, p = .26)
nor the AFFmotive ¥ COMenviron (b = .07, SEb = .06,
b = .07, p = .30) and POWmotive ¥ COMenviron interactions (b = .01, SEb = .07, b = .01, p = .86) were signiﬁcant
(overall model: R2 = .18, F(9, 261) = 7.56, p < .001). The supplementary analysis in the afﬁliation domain revealed
commitment (b = .17, SEb = .06, b = .16, p < .01) as being a
signiﬁcant predictor of ﬂow, and physical well-being (b = .10,
SEb = .05, b = .10, p = .07) as being a marginally signiﬁcant
predictor of ﬂow. Relatedness environment predicted ﬂow
signiﬁcantly (b = .37, SEb = .06, b = .38, p < .001). None of
the interaction effects were signiﬁcant (AFFmotive ¥
RELenviron: b = .10, SEb = .06, b = .11, p = .11; ACHmotive
¥ RELenviron: b = .07, SEb = .07, b = .07, p = .36;
POWmotive ¥ RELenviron: b = .01, SEb = .07, b = .01,
p = .84) (overall model: R2 = .23, F(9, 261) = 9.67, p < .001).

Brief discussion of Study 4
Study 4 fully replicated the environment main effect
(Hypothesis 1) and the motive ¥ environment effect
(Hypothesis 2) in the achievement as well as in the afﬁliation
domain. However, as in the previous study, the motive speciﬁcity of the interaction effects was weaker than expected. Using
an objective rating of sports environments (expert rating), we
were able to disentangle the confounding of participants’
motives and the environment ratings. A potential limitation
is that Study 4 mainly tested participants with high-schoolleaving qualiﬁcations (students; alumni; also most of the university staff had a high school degree). Although no plausible
reason occurs to us why the results should not be true for
other populations, only future empirical studies with different samples can conﬁrm the generalizability of the results.
Aside from the methodological contribution mentioned
above, an objective environment rating has important practical implications. Objectively measured sports environments
could be compared with the motives of individuals seeking a
sport that ﬁts them personally. As will be outlined in more
detail in the general discussion, the ﬁt between motives and
sports environments could be used as a sports counseling
strategy that facilitates ﬂow, and thereby might help individuals maintain their sports activities.

2,3

In order to test whether type of sport affects the results, we conducted hierarchical regression analyses for each sport separately. As expected, all interaction patterns were descriptively very similar to the interaction patterns
presented in the text for the whole sample. However, due to variations in
sample sizes, the effects were more or less strong and failed to reach signiﬁcance in case of small sample sizes (e.g., combat: n = 16, rowing: n = 18).

General discussion
With the present research, we tried to integrate perspectives
from SDT (Deci & Ryan, 2002) and motive disposition
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approach (e.g., McClelland, 1985) with the aim of enhancing
the predictability of ﬂow experience in sports. Three correlational ﬁeld studies and one experiment in different sports,
using different samples and partly different measures of
need-satisfying environments, strongly supported our
assumption that opportunities to satisfy psychological needs
are not sufﬁcient to predict ﬂow experience in sports. As
expected from the SDT perspective, sports environments
with a high level of competence and relatedness characteristics predicted ﬂow experience in all studies. However, as
expected from the dispositional motive approach, the interaction of environments and motives further enhanced the
prediction of ﬂow. The results of all four studies consistently
showed that individuals with high achievement/afﬁliation
motives beneﬁted most from being in sports situations that
can potentially fulﬁll the psychological need for competence/
relatedness. They also reported the lowest amount of ﬂow
experience in situations that did not provide the opportunity
to satisfy these psychological needs.
The data also show that a motive main effect occurred in
only one out of six analyses. In ﬁve analyses, neither the
achievement motive nor the afﬁliation motive predicted
ﬂow experience signiﬁcantly. This supports the assumption
of the dispositional motive approach that motives are
incited by corresponding characteristics in the environment
(McClelland, 1985). In unfavorable situations (in terms of a
small number of need-satisfying opportunities), few differences appear between individuals.
Apart from the strengths of the present studies, we would
also like to note some limitations. First, in Study 3 ﬂow was
assessed retrospectively, and in Study 4 we asked participants to imagine a typical sports session and then rate their
presumed ﬂow experiences. However, measuring ﬂow after
the ﬂow-evoking event has been criticized by some authors
(see Rheinberg, 2008; for a discussion about retrospective
and online ﬂow measure in sports, see Schüler & Brunner,
2009). Aside from memory effects that decrease the validity
of the retrospective measure, another criticism concerns
conceptual reasons. Because individuals are totally involved
in the action during ﬂow, there should be no room left in
their awareness for introspection. This makes it difﬁcult to
report about ﬂow experience afterward. In future studies
addressing the research question of the present studies,
ﬂow could be measured directly during the performance of
an activity, for example, using the experience-sampling
method (Csikszentmihalyi, Larson, & Prescott, 1977;
Csikszentmihalyi & LeFevre, 1989), which has been successfully employed in the domain of sport (Schüler & Brunner,
2009). It would also be interesting to analyze the conditions
and characteristics of ﬂow more objectively, for example, by
an expert rating of the balance of participant’s sports skills
and the demands of the sports situation. The deep involvement in the activity could be operationalized by participants

with fewer distractions by ascertaining information not relevant to the task.
Another potential limitation is the age range of our participants. We analyzed participants with a mean age between 20.6
years (Study 1) and 33.5 years (Study 4). It would be interesting to conduct future studies with younger (e.g., adolescent)
or older (e.g., elderly) participants who exercise for other
reasons than the satisfaction of competence or relatedness
needs (e.g., as in compulsory sports activities at school or in
physical exercise upon medical prescription).
The third limitation of the present studies concerns the
issue of the motive speciﬁcity of the interaction effects. Supplementary analyses that controlled for potential alternative
motive–environment interactions showed, for example, that
the interaction of the achievement motive with the competence environment consistently predicts ﬂow better than the
alternative interaction of the afﬁliation motive and power
motive, respectively, and the competence environment in all
four studies. In addition, ﬂow was also better predicted by the
motive-speciﬁc interaction of afﬁliation motive ¥ relatedness
environment than by the motive-unspeciﬁc interactions with
the achievement and power motive. However, the effects were
only marginally signiﬁcant or even not signiﬁcant and therewith weaker than in the analyses in which we did not control
for the alternative interactions. We believe that the overlap of
the achievement, afﬁliation, and power motive scores as
measured by the MMG was responsible for these less clear
results. The mean correlations among the achievement, afﬁliation, and power motive scores indicate that both share some
common variance, which might represent a general approach
disposition. In order to fully exclude the interpretation that a
general approach disposition accounts for parts of the results,
future studies must employ a motive measure without a
methodological overlap among the achievement, afﬁliation,
and power motives.
The present results lead to some future research issues. A
theoretical research issue is the examination of further positive consequences of the match between an individual’s
motives and the basic need-fulﬁlling sports environment
that go beyond the experience of ﬂow. According to
Csikszentmihalyi et al. (2005), the deep involvement during
ﬂow is accompanied by a positive experience, which in turn is
a powerful source of motivation and functions as a reward for
the activity that has been performed. Because rewarded
activities are more likely to be performed again and thereby
indirectly lead to an enhancement of performance, further
effects of ﬂow experience in sports should be the longer term
maintenance of sports activities and high performance. An
open research question that has to be addressed by an empirical future study is whether a motive–environment ﬁt leads
directly to maintenance of sports behavior and performance,
or whether this relation is mediated by ﬂow experience or
other kinds of intrinsic motivation.
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A further theoretical research issue is the third basic
psychological need, namely autonomy. However, need for
autonomy does not have a clear analogue in the dispositional
motive approach, in which the power motive is conceptualized as the desire to inﬂuence others (Langan-Fox & Grant,
2007; McClelland, 1975) which does not map cleanly onto the
need for autonomy, which is conceptualized as the desire to
determine one’s own behavior (Deci & Ryan, 2000). Further
research is needed to theoretically and empirically examine
the interaction between the autonomy environment and the
power motive in intrinsic motivation.
A methodological issue for future research is to test
whether the interaction between basic psychological need satisfaction and implicit motives also holds true when different
measures of the two concepts are applied. For example,
although the discriminant and predictive validity of the
MMG has been convincingly demonstrated (Sokolowski
et al., 2000), evidence for its convergent validity is still
missing. Future research could, for example, examine the
Picture Story Exercise (Schultheiss & Pang, 2007) as an alternative measure for implicit motives.
The results of the present studies have interesting practical
implications. First of all, our research implies that modifying
situations alone—for example, by enhancing the competence
and autonomy characteristics of a sports situation, as has
been done by SDT approaches to intrinsic sports motivation
(Hagger & Chatzisarantis, 2007)—is not particularly fruitful
for certain individuals, for example, for individuals with low
motives. In these cases, it might be a more successful strategy
to ﬁnd a sport that matches the individual’s motive proﬁle
better (e.g., sport with relatedness characteristics). According
to our theorizing and empirical results, tailored interventions
that consider personality characteristics in addition to environmental characteristics are much more effective in the prediction of ﬂow in sports.
Another practical intervention is based on the fact
that the need for a competence-satisfying character of a
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