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Abstract
This research advances the conceptualization and measurement of flow. The results of six studies (N = 2809) reveal that flow 
has two dimensions: “fluency,” which is comprised of experiences related to fluent thought and action; and “absorption,” 
which is based on sustained full attention. The results also demonstrate that the two dimensions have nuanced relationships 
with other variables. Specifically, while the fluency dimension is related to antecedents of flow (familiarity, skill, progress), 
the absorption dimension is not. Conversely, the absorption dimension was found to be strongly related to consequences of 
flow (behavioral intentions, presence), while the fluency dimension was not. Furthermore, we demonstrate that fluency-related 
experiences can give rise to the absorption-related experiences, which advances our understanding of how flow emerges. 
Finally, we develop a refined measure of flow called the two-dimensional-flow scale, and demonstrate its enhanced ability 
to capture variance in flow and other related variables in leisure contexts.
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Introduction

Flow manifests as a state of seemingly effortless concentra-
tion wherein one is completely absorbed in what they are 
doing (Csikszentmihalyi, 1975), and can arise during a wide 
range of daily activities, including work, physical activity, 
technology use, and interactions with others (Aubé et al., 
2014; Eisenberger et al., 2005; Kawabata & Mallett, 2011; 
Mathwick & Rigdon, 2004; Moneta, 2012). Flow offers a 
compelling line of inquiry given the myriad positive out-
comes that have been associated with it, including opti-
mized levels of engagement, performance, and enjoyment 
(Christandl et al., 2018; Moneta, 2017; Smith & Sivakumar, 
2004). In an attempt to leverage these benefits, researchers 
have identified and examined several antecedents to flow, 

including contextual factors, personality differences, and 
task characteristics (Baumann & Scheffer, 2011; Baumann 
et al., 2016; Engeser & Rheinberg, 2008; Schüler et al., 
2013).

Despite these efforts, there remains confusion regarding 
the conceptualization of flow, including its dimensionality. 
Nascent work suggests that the various experiences that 
characterize flow can be grouped into two dimensions: flu-
ency and absorption (Engeser, 2012; Rheinberg et al., 2003). 
However, researchers have almost exclusively treated flow as 
unidimensional (e.g., Baumann et al., 2016; Schüler, 2010). 
While recent work has provided support for the two-dimen-
sional structure of flow (e.g., Lavoie & Main, 2019a), this 
conceptualization is still in its infancy and requires further 
development. Specifically, further research is needed to sup-
port the descriptive accuracy and benefits of a two-dimen-
sional conceptualiztion. The exact nature of flow—including 
its underlying cognitive and affective process—also requires 
explication.

The present research attempts to address these concerns 
through a series of studies that utilize a range of leisure 
activities. First, factor analysis of existing flow measures 
reveals that a two-dimensional structure is superior to a 
unidimensional structure, and that these two dimensions 
have nuanced relationships with other variables. In particu-
lar, our findings establish that several known antecedents 
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of flow (e.g., skills, familiarity) are related to its fluency 
dimension, but not its absorption dimension. Conversely, 
the consequences of flow, such as behavioral intentions and 
presence, are related to its absorption dimension. We also 
provide evidence of the relationship between the two dimen-
sions by showing that fluency-related experiences mediated 
the emergence of absorption-related experiences in the lei-
sure activities used in our studies.

Our results also further clarify the two dimensions of flow 
based on existing constructs and their underlying psycho-
logical processes. Most notably, our findings suggest that 
the fluency dimension of flow entails the subjective expe-
rience of fluency (i.e., ease) and control, and is based on 
both fluent action and fluent thought. This insight is impor-
tant given the conceptual similarity to processing fluency, 
which is defined as the “conscious experience of processing 
ease, low effort, and high speed” (Winkielman et al., 2003, 
p. 193). Our results suggest that processing fluency is an 
important aspect of flow’s fluency dimension, as it underlies 
the subjective experience of fluent thought. Furthermore, our 
findings also provide empirical support for theorizing which 
posits that sustained full attention underlies the absorption 
dimension of flow (Dietrich, 2004) and its emergent nature 
(Lavoie & Main, 2019a).

Clarifying the nature of the fluency dimension and dem-
onstrating its importance in the emergence of flow can 
change how we think about fostering flow. Our findings 
reveal the importance of subjective ease, which advances 
earlier theorizing that flow is best achieved via highly chal-
lenging tasks (Csikszentmihalyi, 1975). The discrepancy is 
likely due to the fact that the present research explores flow 
within the context of leisure activities, whereas original flow 
theory focused on deepflow states in tasks that are more 
complex and of longer duration (Lavoie & Main, 2019a). 
This explanation is consistent with emerging evidence that 
flow states and their consequences differ based on the nature 
of the activities that elicit them (Engeser & Baumann, 2014), 
and it advances the literature by suggesting that entry to flow 
differs depending on the context (e.g., leisure versus work) 
(Engeser & Rheinberg, 2008).

Furthermore, we refine the two-dimensional conceptual-
ization and the existing measures of flow in order to capture 
these dimensions more accurately. To this end, we develop a 
new measure called the two-dimensional flow scale (TDFS) 
and demonstrate its ability to capture greater variance in 
flow and its consequences compared to the unidimensional 
conceptualization and existing measures. Clarifying flow’s 
dimensionality is important from both a theoretical and 
measurement standpoint (see Engeser, 2012; Schiefele, 
2013; Schiefele & Raabe, 2011 for further discussion).

Finally, our findings indicate that a match between one’s 
skill level and the demands of a task is not a particularly 
strong indicator of either dimension of flow, which builds on 

research suggesting that it is necessary to look beyond this 
relationship in capturing flow (e.g., Baumann et al., 2016). 
This result is also consistent with research demonstrating 
that occurrence of flow in experiential activities, which are 
not typically associated with challenge (e.g. Lavoie & Main, 
2019b; Novak et al., 2003). Together, these findings advance 
flow theory and provide a foundation for future research.

The dimensionality of flow

An important yet largely overlooked fact is that flow states 
differ in intensity and duration based on the activities that 
elicit them. As such, it is useful to think of flow states as 
falling on a continuum, with those elicited by relatively sim-
ple activities (e.g., washing dishes) on one end, and those 
elicited by highly complex activities (e.g., painting a mas-
terpiece, playing professional sports) on the other. Flow is 
generally thought of in relation to relatively complex activi-
ties that are intense and long in duration; this type of flow 
is often referred to as deepflow (Csikszentmihalyi, 1975). 
However, flow can also be elicited by shorter experiences 
that are less intense, yet more common; this type of flow 
is referred to as microflow (Lavoie & Main, 2019a). While 
flow theory and most subsequent theorizing has been based 
on deepflow, research on flow, including the scales that have 
been developed to measure it, has almost exclusively investi-
gated flow elicited by relatively shorter, less complex tasks, 
or what could most properly be considered microflow states. 
We recognize the importance of distinguishing between 
types of flow states, and we therefore stipulate that this 
research focuses on those that fall on the microflow region 
of the continuum in the context of leisure activities. Given 
this focus, the terms, “flow,” and, “microflow,” will be used 
interchangeably for the remainder of this paper.

The characteristics of flow originally identified by Csik-
szentmihalyi (1975) refer to an intrinsically rewarding 
experience defined by clear goals, unambiguous feedback, 
congruence between skills and task demands, the ability to 
concentrate on and exhibit control over the task at hand, a 
sense of merging between action and awareness, a loss of 
self-consciousness, and a distorted perception of time. How-
ever, there is disagreement regarding the dimensionality of 
these nine characteristics and the subsequent conceptualiza-
tion of flow. While most research utilizes a unidimensional 
conceptualization of flow (Martin & Jackson, 2008; Schie-
fele, 2013), other findings suggest that the nine characteris-
tics are driven by similar underlying mechanisms (Dietrich, 
2004). There is further disagreement about the underlying 
experiences of flow among proponents of a multidimen-
sional conceptualization; while some suggest that flow has 
three primary experiences—namely, centering of attention, 
loss of self-consciousness, and the merging of action and 
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awareness (Csikszentmihalyi & Csikszentmihalyi, 1988; 
Moneta, 2017)—others argue that flow is best described by 
two distinct sets of experiences (Engeser, 2012).

Despite these disagreements, empirical investigations of 
the dimensionality of flow have been limited. We seek to fill 
this gap in the literature by empirically exploring the dimen-
sionality of flow across a wide variety of leisure tasks. We 
begin by evaluating various existing measures to determine 
which are most suitable for assessing a wide range of activi-
ties. Findings have demonstrated that flow varies in degree, 
and this has motivated the development of various continu-
ous measures, including the global “core flow” scale, which 
captures a subject’s overall feeling of being in flow (Martin 
& Jackson, 2008). However, it is not possible to determine 
the dimensionality of flow without assessing each of the 
original characteristics of flow identified by Csikszentmi-
halyi (1975).

Two existing scales were created with this aim in mind. 
Martin and Jackson’s (2008) Flow Short Scale (henceforth 
referred to as the MJ-FSS) is primarily used in sports con-
texts and employs wording focused on performance. Rhein-
berg et al.’s (2003) Flow Short Scale (henceforth referred 
to as the FSS) was developed for use in a more general psy-
chological context—thus, with less focus on performance—
making it more appropriate for measuring flow across con-
texts (cf. Engeser & Rheinberg, 2008). Given that we aim 
to explore flow in relation to both performance-oriented and 
experiential consumer-related tasks, we begin our investiga-
tion by building on the items on Rheinberg et al.’s (2003) 
FSS.

We suggest that it is most appropriate to conceptualize 
flow as consisting of two dimensions. The view that flow 
is best conceptualized as consisting of three experiences 
(i.e., centering of attention, loss of self-consciousness, and 
merging of action and awareness) seems unsuitable, as these 
experiences can all be explained by the common underlying 
process of sustained concentration (Dietrich, 2004). Further-
more, this view of flow also overlooks the importance of its 
characteristic feelings of control and perceived ease. The 
unidimensional view of flow does not seem suitable either, 
as flow’s characteristic experiences appear to be unique 
and sometimes conflicting (Baumann & Scheffer, 2010). 
For example, experiences related to feeling in control are 
qualitatively distinct from other flow experiences, such as 
losing track of time. Perhaps experiences related to con-
centration (e.g., losing track of time) and fluent processing 
(e.g., control and ease) become relatively symbiotic over the 
longer periods of time involved in deepflow. This distinc-
tion is important, and it is discussed in greater detail in the 
General Discussion section of this paper.

We suggest that a two-dimensional conceptualization of 
flow is most appropriate for microflow states, as it is able to 
account for all of the critical flow experiences, while also 

making the necessary distinctions between the sets of expe-
riences within flow, which is not possible with a unidimen-
sional conceptualization. For example, a loss of self-con-
sciousness, the merging of action and awareness, and time 
distortion are all explained by one underlying attentional 
process related to concentration (Dietrich, 2004); specifi-
cally, focusing on something for an extended period neces-
sarily results in the merging of action and awareness and 
the centering of attention. Moreover, our limited attentional 
resources will result in one losing track of time and self-
consciousness (Dietrich, 2003).

The remaining characteristic flow experiences (i.e., 
perceptions of control, feelings of automaticity, inherent 
enjoyment) are related but qualitatively distinct from the 
absorption experiences and can be grouped into a second 
dimension that is based on things going well. In particu-
lar, the remaining flow experiences are all associated with 
fluent thought and action, and there is empirical evidence 
supporting the inherent relationships between them. The 
experiences of fluent thought and action (i.e., processing flu-
ency) both bolster feelings of control (Sidarus et al., 2017). 
Moreover, fluent cognitive processes such as feelings of 
automaticity (Bargh, 1994), fluency (Oppenheimer, 2008) 
and ease (Schwarz, 2004) are inherently enjoyable. Fluent 
action in the form of progress is also inherently enjoyable, 
partly because it satisfies one’s need to feel competent and 
self-efficacious (Bandura, 1982; Ryan & Deci, 2000).

The inherently enjoyable fluency experiences help to 
explain the autotelic (intrinsically rewarding) aspect of flow. 
This aspect is especially evident when combined with the 
nature of the absorption dimension, which suggests that one 
would have mental “order” and be devoid of any negative 
thoughts given their complete focus on the task or expe-
rience (Csikszentmihalyi, 1975). In summary, we suggest 
that the two-dimensional conceptualization of flow is most 
appropriate in succinctly capturing the various experiences 
that comprise flow while also hinting at the underlying 
processes.

Hypothesis 1: Flow has a two-dimensional structure.

Relationships with other variables

We build on our two-dimensional hypothesis by exploring 
the relationship between the two dimensions of flow, as well 
as some of their antecedents and consequences (see Fig. 1). 
We theorize that the two dimensions of flow will have 
nuanced relationships with antecedents and consequences. 
Demonstrating relationships of varying strength would sup-
port the importance of the two-dimensional conceptualiza-
tion. For example, if a certain dimension had stronger rela-
tionships with antecedents it would reveal which aspect of 
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flow is most important in fostering the state and the process 
through which flow happens.

Antecedents of flow

Several antecedents to flow have been demonstrated, with 
individual’s familiarity with a task and their task-based skills 
being among the most prominent (Schiefele & Raabe, 2011). 
For example, researchers have manipulated flow by calibrat-
ing players’ skillsets in games such as Tetris and Pacman, 
and then manipulating the difficulty of the game to provide 
an appropriate level of challenge (Moller et al., 2010). We 
suggest that one’s familiarity with a task will facilitate the 
fluency-related experiences of flow, as familiarity makes it 
easier to process task-related information (Song & Schwarz, 
2009). In addition, one’s familiarity with a task will result 
in the representation of its elements in their memory (Born-
stein & D’Agostino, 1992), which will assist the processes of 
encoding and decoding, thus increasing processing fluency 
(Mandler et al., 1987).

We argue that flow is not only characterized by fluent 
thought, but also by fluent action. Similar to the relationship 
between task familiarity and fluency of thought, we suggest 
that task skill level is positively related to task fluency. Flu-
ency of action manifests as successful progress through an 
activity, and, alongside fluency of thought, forms the foun-
dation of flow’s fluency dimension. These relationships are 
particularly evident when considering the flow experiences 
that comprise the fluency dimension (e.g., feelings of con-
trol, automaticity, and confidence in one’s knowledge of the 
task), as these experiences are largely derived from familiar-
ity and skill (Reber et al., 1998) and are manifested in the 
form of continual progress. If a person is not making fluent 
progress—and especially if they are doing the opposite by 
making mistakes—they will feel less in control, less enjoy-
ment, and less ease with respect to the task.

The direct relationships between familiarity, skills, and 
the absorption-related experiences of flow are less clear. In 
fact, a high level of skill may have the opposite impact on 
absorption. Absorption occurs when one devotes their atten-
tion to an object or activity over an extended period of time 
such that the object or activity captures their full awareness 

(Agarwal & Karahanna, 2000). Underload accounts of atten-
tion suggest that people tend to disengage when tasks are 
not stimulating enough to capture or hold their full attention 
(Manly et al., 1999). When a task is not sufficiently difficult 
or interesting to capture one’s full attention, their mind will 
begin to process unrelated thoughts (i.e., mind wandering) 
and become more susceptible to distractions (Smallwood & 
Schooler, 2006). This phenomenon may occur among indi-
viduals with higher levels of skill and familiarity in a given 
task, as the information presented to them will likely be 
less stimulating or challenging, thus resulting in decreased 
attention and limited absorption. This is consistent with 
Lavoie and Main’s (2019a) findings, which demonstrate 
that flow experiences related to fluency become stronger as 
task-related skill increases, but that the opposite effect can 
be observed for absorption. As an exception, one’s general 
ability to focus on, or their inclination to fully engage in, all 
activities may facilitate absorption (Baumann & Scheffer, 
2011).

Hypothesis 2a: Task familiarity will have a direct positive 
relationship with the fluency dimension of flow, but not the 
absorption dimension.

Hypothesis 2b: Task skill level will have a direct positive 
relationship with the fluency dimension of flow, but not the 
absorption dimension.

Hypothesis 2c: Task progress will have a direct positive 
relationship with the fluency dimension of flow, but not the 
absorption dimension.

Consequences of flow

Interestingly, some of the established consequences of 
flow appear to be more directly related to its absorption 
dimension rather than its fluency dimension. One notewor-
thy consequence of flow in digital media contexts (e.g., 
playing video games) is presence, which is defined as a 
feeling of being present in a particular virtual computer-
mediated environment rather than the immediate physi-
cal environment (Sheridan, 1992). As an attention-based 
experience, presence is enabled when one focuses on one 
thing for an extended period such that it becomes reality 
(Banos et al., 1999). As a state of high engagement in a 
task, flow has been suggested to be the foundation that 
enables the experience of presence (Weibel et al., 2008). 
However, the relationship between flow and presence is 
strongly attention based, which suggests that it is based 
on flow’s absorption dimension, and not its fluency dimen-
sion. As such, we posit that the absorption dimension of 
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Fig. 1  Flow’s nomological network
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flow will have a direct positive relationship with presence, 
but the fluency dimension will not.

Findings have also shown that flow can produce future-
oriented consequences, such as increasing one’s intentions 
of engaging with the product or experience that elicited the 
flow state (Lavoie & Main, 2019a). Full sustained engage-
ment in something suggests a high degree of interest and 
enjoyment; this relationship is what motivated Csiksze-
ntmihalyi’s (1975) seminal investigations of flow, as he 
believed that these highly engaging experiences provide 
the key to happiness. The fluency related experiences of 
flow may also be linked to behavioral intentions, as feel-
ings of automaticity, control, and certainty of what to 
do are also enjoyable and could therefore lead to further 
engagement (Chambon & Haggard, 2012). Nonetheless, 
we argue that one’s desire to engage with a product or 
experience again is more strongly correlated with their 
initial level of engagement.

On its own, the fluency dimension may not be a good 
predictor of engagement intentions, as a high degree of 
perceived fluency may simply be the result of a task being 
too easy. However, if fluency is accompanied by sustained 
absorption, it is possible to be more confident that one will 
want to engage in the flow-inducing activity again. This is 
consistent with recent findings, which show that fluency 
without absorption does not create the level of enjoyment 
for which flow is known (Lavoie & Main, 2019a). Thus, 
while the fluency dimension of flow may be related to pos-
itive affective outcomes, we suggest that its relationship 
to behavioral intentions is relatively weak and depends 
on whether it is accompanied by absorption-related expe-
riences, as these are the experiences that truly indicate 
interest and predict behavioral intentions. In summary, we 
suggest that absorption, not fluency, will have the strongest 
relationship with behavioral intentions, including future 
use.

Hypothesis 3a: The absorption dimension of flow will have 
a strong direct positive relationship with presence, but the 
fluency dimension will not.

Hypothesis 3b: The absorption dimension of flow will have 
a strong direct positive relationship with behavioral inten-
tions, but the fluency dimension will not.

To summarize, we suggest that the fluency and absorp-
tion dimensions of flow will have differing relationships 
with other variables. Specifically, antecedents of flow such 
as familiarity, skill, and task progress will be more directly 
related to the fluency dimension of flow, while some estab-
lished consequences of flow, such as feelings of presence 
and behavioral intentions, will be more directly related to the 
absorption dimension (see Fig. 1 for the complete model).

Overview of studies

Given the dearth of empirical research on the dimensions of 
flow and the experiences that best illustrate them, we aim to 
empirically validate the two-dimensional conceptualization 
of flow. In Study 1a, we employ exploratory factor analysis 
to evaluate the dimensionality of flow based on the items 
of the FSS (Rheinberg et al., 2003; cf. Engeser & Rhein-
berg, 2008). To this end, we ask the participants to engage 
in either a performance-oriented (completing a Sudoku puz-
zle, N = 619) or an experiential leisure activity (listening to 
new music, N = 542). In Study 1b, we refine the measures 
of flow to create a 6-item scale, which we refer to as the 
Two-Dimensional Flow Scale (TDFS). The two-dimensional 
structure is then confirmed and the TDFS is tested in a dif-
ferent context in Study 2. This is followed by Study 3, which 
analyzes the discriminant and convergent validity of the two 
dimensions of the TDFS. In Studies 4 and 5, we examine 
the TDFS’ predictive validity and investigate the anteced-
ents and consequences of both dimensions. The relationship 
between the two dimensions of flow is also examined in 
Study 5.

Study 1a—dimensionality of flow

Study 1a investigated the dimensionality of flow via perfor-
mance-oriented and experiential tasks across two samples. 
Our objective in this study was to determine which flow-
experiences best capture the emergent dimension(s) in order 
to develop a better understanding of their underlying psycho-
logical processes. In addition, we also sought to demonstrate 
that the dimensionality of flow remains consistent across 
both types of tasks. As noted above, the FSS (Rheinberg 
et al., 2003) was selected as a continuous measure of flow, 
and was used to test the dimensionality of flow based on its 
fit with our broad contexts of interest.

Sample 1 (performance‑oriented) participants 
and procedure

The participants (619 undergraduate students, Mage = 20.25, 
SD = 2.58, 51.5% male) in this sample were asked to work 
on a Sudoku puzzle. The size of both samples was deter-
mined based on Yong and Pearce’s (2013) suggestion of 300 
participants as the minimum sample size for valid explora-
tory factor analysis. Given the exploratory nature of the 
pretest, we sought to approximately double this minimum 
threshold in order to minimize error. Flow can be experi-
enced during a variety of performance-oriented tasks that 
range in duration and relative difficulty. To demonstrate 
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that the dimensionality of flow is consistent across such 
variations, we had the participants work on the Sudoku for 
either 3 (N = 191) or 8 min (N = 428), and we used two dif-
ferent puzzles: an easy puzzle (N = 308) and a moderately 
difficult puzzle (N = 311). In addition, the sample for Study 
1a was comprised of participants from different countries 
(US N = 282, CDN N = 337). Following the task, the par-
ticipants were asked to complete the FSS (Rheinberg et al., 
2003). The Sudokus and full descriptions of the measures 
and exclusions from each study are reported in either the 
manuscript or the Supplementary Appendix.

Sample 2 (experiential) participants and procedure

Flow is also prevalent in everyday life (Csikszentmihalyi & 
Lefevre, 1989), occurring in contexts that are more experien-
tial in nature, such as exploring content online (Novak et al., 
2000; Trevino & Webster, 1992). To test the dimensional-
ity of flow in a common experiential task, we had the par-
ticipants in this sample listen to music. Specifically, we had 
them listen to a piece of electronic music for approximately 
three and a half minutes. The 542 participants (Mage = 36.47, 
SD = 13.24, 49.8% male) consisted of undergraduate stu-
dents (N = 420) and CrowdFlower panel workers (N = 122). 
As with the performance-oriented sample, the participants 
were asked to complete the FSS (Rheinberg et al., 2003) 
when the task was finished.

Statistical analysis

Exploratory factor analysis (EFA) with promax rotation 
(kappa = 4) was used to explore the dimensionality of flow 
within the two task conditions, while eigenvalues over one, 

scree tests, and parallel analysis were used to identify the 
number of dimensions. Costello and Osborne’s (2005) 
guidelines for best practices were used when determining 
low-loadings (≤ .32), cross-loadings (≥ .32), and low com-
munalities (≤ .40).

Results

The eigenvalues and scree tests indicated that flow consisted 
of two dimensions in both samples. In addition to determin-
ing the number of dimensions of flow, the Study 1a also 
sought to understand the mechanisms that underlie these 
dimensions. As such, we analyzed which flow experiences 
were most representative of the dimensions based on the 
factor loadings and communality coefficients, which can be 
found in Table 1.

The strongest factor loadings for the first dimension to 
emerge belonged to the items “I felt that I had everything 
under control,” “My thoughts ran fluidly and smoothly,” and 
“I knew what I was doing each step of the way,” which sup-
ports our theorizing that many characteristic flow eperiences 
are the result of fluent action and thought. It is important to 
note that the loadings were consistent across both task con-
ditions (i.e., performance-oriented and experiential). Given 
the common underlying mechanism related to fluency, we 
henceforth follow the theorizing of Rheinberg et al. (2003) 
and refer to this dimension as “fluency.”

The second dimension to emerge was consistent with the-
orizing that many flow experiences are the result of focus-
ing one’s attention on something for an extended period of 
time (Dietrich, 2004). Due to limited cognitive resources, 
focusing one’s attention on a limited information set for a 
prolonged period of time will impede the ability to process 

Table 1  Study 1a factor loadings

All extraction communality coefficients are greater than initial communality coefficient; loadings less than .32 are not shown. Principal axis fac-
toring with oblique rotation (promax, kappa=4) was used
F fluency, A absorption, h2 communality coefficient after extraction

Items Sudoku (sample 1) Music (sample 2)

F A h2 F A h2

F1. My thoughts ran fluidly and smoothly .96 .76 .72 .62
F2. I had no difficulty concentrating .51 .50 .68 .51
F3. My mind was completely clear .53 .48 .69 .63
F4. My thoughts seemed to happen naturally and on their own .81 .70 .73 .63
F5. I knew what I was doing each step of the way .87 .67 .92 .66
F6. I felt that I had everything under control .89 .72 .85 .60
A1. I lost track of time .67 .35 .88 .64
A2. I was totally absorbed into the Sudoku/song .33 .58 .66 .34 .56 .63
A3. I was completely lost in thoughts about the Sudoku/song .65 .36 .75 .52
A4. I felt just the right amount of challenge from the puzzle/song .34 .25 .44 .37 .50
% of variance 45.5% 9.1% 54.5% 47.2% 12.3% 59.5%
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higher-order concepts like the “self” and “time” (Dietrich, 
2003). The influence of this relationship is evidenced by the 
fact that the item, “I lost track of time,” had the strongest 
loading for this dimension across both tasks. Other items 
that loaded strongly across both tasks included, “I was lost 
in thoughts related to the task,” and “I was totally absorbed 
in the task,” which further supports the full devotion of 
one’s mental resources as an underlying mechanism of this 
dimension of flow. Given this finding, we again adopt Rhein-
berg et al.’s (2003) terminology and henceforth refer to this 
dimension as “absorption.”

In an effort to develop a better understanding of the two 
dimensions, we also examined flow experiences that were 
less diagnostic, such as those with small contributions (i.e., 
communality below .40) or instances where there were 
significant overlaps between the experiences (i.e., cross-
loadings exceeding 0.32). The results were similar across 
the samples with some minor differences. All fluency items 
met the criteria in both samples such that they had no sig-
nificant overlap with absorption items, they had sufficiently 
high communality values and they loaded strongly on their 
respective factor (although, items  F2 and  F3 had relatively 
weaker loadings, most notably in the Sudoku sample). These 
findings suggest that the fluency dimension is represented 
well by the six items but that some items are less diagnostic.

In the Sudoku sample, all absorption items failed at least 
one criterion as one item loaded on both dimensions (“I 
was totally absorbed into the Sudoku”) and three items (“I 
lost track of time”, “I was completely lost in thought”, and 
“I felt just the right amount of challenge from the puzzle”) 
had small communality values. However, in the music sam-
ple, only two absorption items loaded on both dimensions 
(“I was totally absorbed into the song” and “I felt just the 
right amount of challenge”). Together, the results across 
both samples indicate that two absorption items consistently 
overlapped too much with the fluency dimension or had a 
weak relationship with the absorption factor.

Discussion

The results of Study 1a support a two-dimensional conceptu-
alization of flow and provide clarity regarding the processes 
underlying these two dimensions. Our findings show that the 
fluency dimension is comprised of flow experiences related 
to fluent thought and action, such as those demarcated by a 
high level of control and a smooth progression of thought, 
while the absorption dimension is comprised of experiences 
that arise from focusing one’s attention on a limited amount 
of information for an extended period of time, for example, 
losing track of time. The results were also consistent across 
both activities (completing a Sudoku and listening to music), 
which suggests that flow is most appropriately captured by 
the two identified dimensions.

Since one of the goals of Study 1a was to distinguish the 
dimensions of flow and their underlying processes, we also 
identified flow items that poorly describe the two dimen-
sions. Although this analysis was able to identify two dis-
tinct factors, further refinement of the scale could enable an 
even clearer distinction between the fluency and absorption 
dimensions. In Study 1b, we revise two absorption items 
to create new ones that more appropriately represent expe-
riences related to the dimensions of flow. Specifically, we 
suggest removing the two absorption items that failed the 
criteria in both samples by overlapping with the fluency 
dimension (“I was totally absorbed into the Sudoku/song” 
and “I felt just the right amount of challenge”). We seek to 
retain and further test the other two absorption items since 
they had strong loadings across both activities and per-
formed well in all metrics in one of the activities.

Study 1b—refining the dimensions of flow

Study 1b was designed with the aim of further refining the 
dimensions of flow. All fluency-related items from Study 1a 
were retained because they successfully captured the core 
element of fluency (i.e., things going well). However, it was 
necessary to add new absorption items that correspond to the 
underlying attention-based process (Dietrich, 2004). Four 
new items were developed for the absorption dimension 
to ensure that each dimension was assessed using an equal 
number of items (six).

The developed items were consistent with the findings of 
Study 1a, which revealed that the second dimension of flow 
and its characteristic experiences result from concentrat-
ing on something for an extended period of time (Dietrich, 
2004). To choose the experiences that would exemplify this 
underlying process, we used characteristic flow experiences 
(i.e., the loss of self-consciousness and the merging of action 
and awareness) that are predicated on focusing one’s full 
attention on something for a prolonged period of time (Csik-
szentmihalyi, 1975; Dietrich, 2003). As a result, the follow-
ing items we developed for the music task in this pretest: 
“The song was the only thing on my mind,” “I felt like it was 
just me and the song,” “I was one with the song,” and “I was 
unaware of anything else.”

Participants and procedure

The sample for this study consisted of 419 TurkPrime 
panelists (Mage = 45.00, SD = 16.50, 38.7% male). Given 
the consistency in dimensionality across the performance-
oriented (Sudoku) and experiential (music) tasks in Study 
1a, the participants performed the same experiential music 
task as in Study 1a, and then completed the new flow meas-
ures. In this study, sample size was determined according to 
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Jackson’s (2003) 20:1 rule (20 participants per parameter), 
which helps to reduce error and increase power. Since 21 
parameters were estimated in Study 1b, the ideal sample size 
was set at 420 participants.

Statistical analysis

We explored the dimensions of flow using the same proce-
dure as in Study 1a.

Results

The eigenvalues over one rule, scree tests, and parallel anal-
ysis once again revealed two dimensions of flow: fluency 
and absorption (see Table 2 for the new items and their fac-
tor loadings). Absorption explained 47.4% of the variance, 
while fluency explained 10.5%. To further refine the two 
dimensions, we used the same criteria as in the first pretest 
to eliminate experiences that make small contributions (i.e., 
communality below .40) and overlap with other experiences 
(i.e., cross-loadings exceeding 0.32). Specifically, three 
absorption items and three fluency items were withdrawn, 
leaving a six item measure of flow, with three items captur-
ing each dimension (see Table 2). These changes enhanced 
the clarity of the two dimensions, as the remaining items did 
a good job of capturing both dimensions of flow and explain-
ing a substantial portion of the variance in flow.

Discussion

The results of Study 1b provide additional support for the 
two-dimensional conceptualization of flow and the pro-
cesses which underlie its dimensions. The flow experiences 
loaded on their predicted dimensions, and the refined items 
helped to explain the absorption dimension; these results 
indicate that we have successfully captured the essence of 
both dimensions. The results of Study 1b also yielded a new 
measure of flow, which we have named the Two-Dimen-
sional Flow Scale (TDFS).

Study 2

The results of Studies 1a and 1b supported a two-dimen-
sional view of flow. In Study 2, we seek to test Hypothesis 
1 by using a performance-oriented task to confirm the two-
dimensional structure of flow.

Participants and procedure

The sample for Study 2 consisted of 186 MTurk workers 
(Mage = 43.84, SD = 15.42, 37.1% male). Sample size was 
determined based on Wolf et al.’s (2013) recommendation 
that studies using models with two factors and three indica-
tors per factor employ samples of at least 180 participants. 
In this study, participants were instructed to play an online 
version of Pacman for approximately 5 min, and then to 

Table 2  Study 1b factor 
loadings

All extraction communality coefficients are greater than initial communality coefficient; loadings less than 
.32 are not shown
A absorption, F fluency, h2 communality coefficient after extraction
a Items eliminated from further analysis

Items Initial factor solution Final factor solution

A F h2 A F h2

F1. My thoughts ran fluidly and smoothly .69 .63 .56 .55
F2. I had no difficulty  concentratinga .53 .35
F3. My mind was  cleara .69 .61
F4. My thoughts seemed to happen naturally and 

on their  owna
.59 .52

F5. I knew what I was doing each step of the way .81 .47 .73 .50
F6. I felt that I had everything under control .83 .59 .82 .66
A1. I lost track of time .85 .58 .79 .54
A2. I was completely lost in  thoughta .72 .44
A3. The song was the only thing on my  minda .69 .63
A4. I felt like it was just me and the song .85 .77 .82 .72
A5. I was one with the  songa .85 .75
A6. I was unaware of anything else .74 .61 .79 .65
% of variance 47.4% 10.5% 57.9% 46.2% 14.2% 60.4%
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complete the TDFS and some demographic questions related 
to age and gender.

Statistical analysis

The two-dimensional structure of flow was confirmed via 
confirmatory factor analysis (CFA) with IBM SPSS Amos 
22. This analysis comprised a comparison of two mod-
els: the unidimensional model, wherein all indicators load 
directly onto the latent flow factor; and the two-dimensional 
model, wherein flow is a higher-order factor and fluency and 
absorption are first-order factors. The following three items 
were used to assess fluency: “My thoughts ran fluidly and 
smoothly,” “I knew what I was doing each step of the way,” 
and “I felt that I had everything under control.” In contrast, 
the following three items were used to assess absorption: “I 
lost track of time,” “I felt like it was just me and the game,” 
and “I was unaware of anything else.”

Results

The comparison of the single-factor model (all items load-
ing on the latent flow factor) and the higher-order two-fac-
tor model (absorption and fluency items loading on their 
respective factors with flow as a second-order latent fac-
tor) revealed that the two-factor model had better fit sta-
tistics, and that these statistics were also satisfactory (i.e., 
CFI/TLI ≥ .95, RMSEA ≤ .06, SRMR ≤ .03 (Hu & Bentler, 
1999; Brown, 2006)). The fit statistics for both models are 
presented in Table 3. These results further demonstrate that 
flow is comprised of two distinct but related dimensions, 
thus supporting Hypothesis 1.

Discussion

The results of Study 2 confirm that flow is characterized by 
two aspects—fluency and absorption—and further support 
the suitability of the two-dimensional conceptualization over 
the unidimensional conceptualization. Given these results, it 
is important to demonstrate the discriminant and convergent 
validity of the TDFS. This is the objective of Study 3.

Study 3

Study 3 had two primary goals. First, we sought to demon-
strate the relationship between the two dimensions and three 
existing scales of flow: the Core Flow scale (Martin & Jack-
son, 2008), the MJ-FSS (Martin & Jackson, 2008), and the 
flow questionnaire, which focuses on the absorption-related 
experiences of flow (Csikszentmihalyi & Csikszentmihalyi, 
1988). Our second goal in Study 3 was to demonstrate that 
both dimensions are related to characteristic variable of flow, 
and different from those that are inconsistent with it. The 
concept of mindfulness provides an interesting opportunity 
for juxtaposition, as some aspects of it are concordant with 
flow, while others are discordant. As such, we measured 
aspects of mindfulness that are consistent with flow (i.e., 
openness and de-centering), as well as positive affect for 
convergent validity. In addition, we also measured aspects 
of mindfulness that have been shown to be inconsistent with 
flow (i.e., self-reflective awareness and situational aware-
ness; Sheldon et al., 2015).

People experiencing flow have been suggested to have 
heightened awareness (Csikszentmihalyi & Lefevre, 1989). 
However, since attention is a limited resource, it is not pos-
sible for them to have a heightened awareness of everything 
around them. Flow is associated with a heightened aware-
ness of task-related stimuli and, as a result, a decreased 
awareness of everything else, including perceptions of the 
self (Csikszentmihalyi, 1975). Indeed, findings have dem-
onstrated a negative relationship between flow and the self-
reflective aspect of mindfulness (Sheldon et al., 2015), and 
that the processing of higher-order constructs, such as the 
“self,” is thwarted during flow (Dietrich, 2004). We measure 
the self-reflective awareness aspect of mindfulness in order 
to assess discriminant validity.

On the other hand, the de-centering and openness aspects 
of mindfulness should be related to both dimensions of flow. 
De-centering refers to a shift away from personal identifica-
tion with thoughts and feelings (Teasdale et al., 2002), which 
should allow one to experience the present moment without 
ruminating or reflecting on it, thereby enhancing one’s abil-
ity to become absorbed in a task and to experience it fluently 
due to a decrease in unnecessary thoughts. Openness should 

Table 3  Study 2 goodness-of-fit 
indicators of models for flow 
dimensions

The fit statistics are for the single-factor model (all items loading on the latent flow factor) and the two-
factor model (absorption and fluency items loading on their respective factors with flow as a second-order 
latent factor)
df degrees of freedom, CFI comparative fit index, TLI Tucker–Lewis index, RMSEA root mean square error 
of approximation, SRMR standardized root mean square residual

Model χ2 (p) df CFI TLI RMSEA SRMR

Single-factor 259.29 (.000) 9 .58 .30 .39 .18
Two-order 13.8 (.087) 8 .99 .98 .06 .03
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have a similar effect on flow, as it represents experiential 
receptivity to information and stimuli and a willingness to 
have new experiences (Lau et al., 2006; McCrae & Costa, 
1985), thus facilitating one’s attention and absorption into 
a task without the burden of ruminative thought or worry. 
Lastly, since flow is also inherently enjoyable, we measured 
positive affect, which should converge with both dimensions.

Participants and procedure

The participants (449 Mturk workers, Mage = 47.87, 
SD = 15.91, and 36.8% male) engaged in the same music 
experience as in the prior studies. Of the original 520 par-
ticipants, 71 were removed due to failing the attention check, 
which was performed by embedding the item, “I often eat 
cement,” in one of the scales. If participants answered 
anything other than 1 (not at all) on a 1–7 scale, they were 
removed (Huang et al., 2015). A sensitivity power analysis 
using R package “pwr” (alpha = .05, two-tailed, beta = .80) 
revealed that 781 participants would be required to detect 
a weak correlation (r = .10), while 85 would be required to 
detect a medium size correlation (r = .30). Our correlation 
analysis had 80% power to detect a correlation coefficient 
of r = .13 (weak correlation).

Measures

Flow was measured using the TDFS developed in Study 1a, 
Study 1b, and Study 2, which includes six items: three for 
absorption (α = .85) and three for fluency (α = .85). After 
eliminating two areas of localized strain (as indicated by 
modification indices), the fit statistics for the six-item TDFS 
were as follows: CMIN (p) = 8.0 (.235), df = 6, CFI = .99, 
TLI = .99, RMSEA = .03, SRMR = .02. These fit statis-
tics were satisfactory [i.e., CFI/TLI ≥ .95, RMSEA ≤ .06, 
SRMR ≤ .03 (Brown, 2006; Hu & Bentler, 1999)]. We also 
captured other measures of flow, including the Core Flow 

Scale (Martin & Jackson, 2008; α = .86), the MJ-FSS (Mar-
tin & Jackson, 2008; α = .88), and the flow questionnaire 
(quote) measure (Csikszentmihalyi & Csikszentmihalyi, 
1988) (“yes”: 177 participants (39.4%) vs. “no”: 272 par-
ticipants (60.6%)).

For discriminant validity, self-awareness (α = .86) was 
measured using 3 items from the situational self-awareness 
scale (Govern & Marsch, 2001). For convergent validity, 
we measured the de-centering (3 items, α = .76) and open-
ness (4 items, α = .82) dimensions of mindfulness using the 
Toronto Mindfulness Scale (Lau et al., 2006). Positive affect 
was measured using the 10 positive-valence items from the 
PANAS (α = .95, Watson et al., 1988). It is also worth noting 
that some measures were included for exploratory purposes 
in this and other studies and are not included in the analysis. 
Please see the Supplementary Appendix for a full descrip-
tion of the measures used in this analysis.

Statistical analysis

We computed correlations between the dimensions of flow, 
other flow measures, and similar/dissimilar concepts in order 
to examine how they relate to one another. We expected the 
correlations to be moderate (.30 to .49) or strong (above .5) 
for convergent validity and weak (below .3) for discriminant 
validity (Campbell & Fiske, 1959; Cohen, 1988; Furr, 2017).

Results

Descriptive statistics and correlations are presented in 
Table 4. First, we evaluated the discriminant validity of the 
TDFS by examining the correlations between its two dimen-
sions and self-awareness. Fluency and absorption were 
strongly related to each and were both found to be weakly 
correlated to self-awareness. Together, these results support 
the discriminant validity of the TDFS and its dimensions, 

Table 4  Study 3 descriptive 
statistics and correlations

Internal reliability coefficients are on the diagonal
MJ-FSS Martin and Jackson (2008) flow short scale
*p < .05, **p < .01

M SD 1 2 3 4 5 6 7 8 9

1 Flow (fluency) 4.6 1.7 .85
2 Flow (absorption) 3.4 1.8 .59* .85
3 Core flow scale 2.9 1.2 .67* .81* 86
4 MJ-FSS 4.2 1.5 .71* .68* .81* .88
5 Flow questionnaire 0.4 0.5 .38* .62* .63* .53* –
6 Self-awareness 1.9 1.3 .08 .25* .25* .21* .16* .86
7 Decentering 2.6 1.1 .54* .64* .68* .68* .53* .32* .76
8 Openness 2.5 1.1 .45* .57* .61* .64* .47* .31* .72* .82
9 Positive affect 3.1 1.1 .62* .66* .78* .76* .52* .21* .66* .62* .95



Motivation and Emotion 

1 3

indicating that there is little to no overlap between the 
measures.

Next, we assessed the convergent validity of the TDFS 
by examining its associations with similar variables and 
other flow scales. Our findings revealed that fluency was 
strongly correlated with de-centering and positive affect, 
and moderately correlated with openness, while absorption 
was found to be strongly correlated with decentering, open-
ness, and positive affect. Overall, the variables that were 
expected to be associated with fluency and absorption were 
strongly correlated with both dimensions (with the excep-
tion of openness, which was close to the cutoff value for a 
“strong” correlation), thus supporting the convergent valid-
ity of the TDFS.

Lastly, as expected, both dimensions correlated strongly 
with existing flow scales. Interestingly, fluency had a 
stronger correlation with the Core Flow scale compared to 
the absorption dimension, while both dimensions correlated 
equally strongly with the MJ-FSS. Furthermore, a moder-
ate correlation was observed between fluency and the Flow 
questionnaire (quote) measure, while a strong correlation 
was observed between absorption and the questionnaire. 
These findings make sense when considering the quotes in 
the flow questionnaire, as those used to characterize flow 
tend to focus on its absorption-related experiences. Over-
all, the correlation between the TDFS and other similar 
measures once again indicates that it possesses sufficient 
convergent validity. The one exception to these findings is 
the correlation between fluency and the Flow questionnaire 
(quote) measure, which was much weaker than all other cor-
relations. This result was expected, as the quotes used in the 
flow questionnaire focus on the absorption-related experi-
ences of flow.

Discussion

The results of Study 3 indicate that the proposed flow dimen-
sions are related to the expected constructs, yet do not over-
lap with alternative variables. This supports the discriminant 
and convergent validity of the TDFS. Given these findings, 
we explore the relationships between fluency, absorption, 
and various antecedents and consequences in Studies 4 and 
5. This inquiry is important from a theoretical standpoint, 
as it is critical to understand whether nuanced relationships 
exist between the dimensions of flow and other variables.

Study 4

The primary goal of Study 4 was to test the relationships 
between the two dimensions of flow and antecedents/con-
sequences (Hypotheses 2a, 2b, 2c, 3a, and 3b). In addi-
tion, we also sought to compare our two-dimensional 

conceptualization with the unidimensional conceptualization 
(i.e., MJ-FSS) with respect to these relationships (Martin 
& Jackson, 2008). Finally, we aimed to provide additional 
support for the fluency dimension being characterized as a 
general perception of fluency that is rooted in both fluent 
thought and fluent action. To support the underlying impor-
tance of fluent thought we seek to demonstrate a strong 
relationship between familiarity and the fluency dimension 
(Hypothesis 2a), since familiarity and processing fluency 
are tightly linked (Song & Schwarz, 2009). To support the 
underlying importance of fluent action we also seek to dem-
onstrate strong relationships between skills, progress, and 
the fluency dimension (Hypotheses 2b, 2c).

Participants and procedure

The initial sample for Study 4 consisted of 359 MTurk work-
ers; however, 21 were omitted from the final sample due 
to failing the attention check, which was implemented by 
embedding the item, “I often eat cement,” in one of our 
scales. Thus, the final sample contained 338 participants 
(Mage = 36.23, SD = 10.12, 55.8% male). For this study, the 
participants were instructed to play a version of the Bejew-
eled video game until they received a “game-over” mes-
sage. Prior to performing the task, they were provided with 
a short tutorial on how to play the game, which included text 
descriptions, visuals, and a live demonstration. When the 
game was finished, the participants were asked to complete 
the measures of flow, measures of the predicted antecedent 
and outcome variables, and demographic questions.

A sensitivity power analysis using R package “pwr” 
(alpha = .05, two-tailed, beta = .80) indicated that a sam-
ple of 781 observations would be required to detect a weak 
correlation (r = .10), while a sample of 85 observations 
would be necessary to detect a medium-size correlation 
(r = .30). Our correlation analysis had 80% power to detect 
a correlation coefficient of r = .15 (weak correlation). The 
regression analyses with flow as an antecedent had 80% 
power to detect effect size with f2 = .04 (small effect size; for 
a regression with 5 independent variables and 338 partici-
pants) and f2 = .03 (small effect size; for a regression with 4 
independent variables and 338 participants). The regression 
analyses with flow as an outcome had 80% power to detect 
effect size with f2 = .02 (small effect size; for regressions 
with 1 independent variable and 338 participants).

Measures

Fluency (α = .89) and absorption (α = .90) were measured 
using the proposed TDFS. The two-dimensional structure 
was confirmed using the same procedure as in previous 
studies, with results indicating satisfactory fit statistics 
(CMIN (p) = 15.70 (.047), df = 8, CFI = .99, TLI = .99, 
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RMSEA = .05, SRMR = .03). The MJ-FSS was also meas-
ured using the same procedure as in previous studies 
(α = .81).

Familiarity with a task and an appropriate level of skill 
have been suggested as being critical antecedents to enter-
ing flow in performance-oriented tasks (Keller et al., 2011a, 
2011b). We assessed familiarity with Bejeweled by asking 
participants, “how familiar are you with the strategies/rules 
of Bejeweled?” (1 = not at all, 7 = very familiar), while skill 
was assessed with the item, “how skilled were you at Bejew-
eled before playing today?” (1 = not at all skilled, 7 = very 
skilled). Progress was measured based on the number of 
gems cleared per minute, which was tracked by the game 
software, reported on the final screen, and recorded by the 
research assistant running the study.

With regards to consequences, flow has been suggested 
to give rise to feelings of presence (Sheldon et al., 2015) 
and an increased desire to engage in the task that elicited 
flow again in the future (Martin & Jackson, 2008). Presence 
was measured using the scale developed by Kim and Biocca 
(1997; α = .95), and engagement intentions were assessed 
using the question, “how likely would you be to play Bejew-
eled again in the next week?” (1 = not at all likely, 7 = very 
likely). See the Supplementary Appendix for a full descrip-
tion of the measures.

Statistical analysis

Hierarchical regression analysis was employed both to 
evaluate the relationships between the TDFS and the sug-
gested consequences—presence and intentions to play 
again—and to compare its predictive power against the 
MJ-FSS scale. In the first step, we controlled for the effects 
of age, familiarity, and skill; in the second step, we entered 
the MJ-FSS score; and in the third step, we entered fluency 
and absorption as measured using the TDFS. A similar 
approach was employed to evaluate the antecedents to 

the TDFS, with game progress being entered in the first 
step, familiarity being entered in the second step, and skill 
being entered in the third step.

Results

Descriptive statistics and correlations are presented in 
Table  5. Fluency has weak positive correlations with 
absorption and presence, moderate positive correlations 
with intention to play the game again, progress made in 
the game, familiarity, and skill, and a strong positive cor-
relation with the MJ-FSS. Absorption had a strong positive 
correlation to the MJ-FSS and presence, and a moderate 
positive correlation to intention to play again. Absorp-
tion was not significantly related to progress in the game, 
familiarity, or skill. All correlations are in the expected 
directions.

The results of the regression analysis of flow outcomes 
(see Table 6) indicate that the two dimensions are related to 
outcomes, such as presence and intention to play again, in 
different ways. Fluency was weakly and negatively related 
to presence (β = − .14, p < .05) and not related to intention to 
play again (β = .03, n.s.). Absorption was strongly positively 
related to presence (β = .64, p < .001) and moderately posi-
tively related to intention to play again (β = .32, p < .001). 
Compared to the MJ-FSS, the TDFS explained nearly twice 
as much variance in presence (an additional 31% after con-
trolling for the MJ-FSS), and slightly more variance in inten-
tions to play again (an additional 7% after controlling for 
the MJ-FSS).

The results of the regression analysis for flow antecedents 
(see Table 7) indicated that progress in the game was not 
related to either of the flow dimensions, and that familiar-
ity (β = .20, p < .01) and skill (β = .33, p < .001) were only 
related to fluency. Familiarity and skill explained a total of 
27% of the variance in flow.

Table 5  Study 4 descriptive 
statistics and correlations

**Internal reliability coefficients are on the diagonal
**MJ-FSS Martin and Jackson (2008) flow short scale
*p < .05, **p < .01

M SD 1 2 3 4 5 6 7 8

1 Fluency 5.0 1.5 .89
2 Absorption 4.6 1.8 .18** .90
3 MJ-FSS 4.9 1.0 .69** .53** .81
4 Presence 3.6 1.8 .19** .74** .52** .95
5 Intention to play again 3.5 2.1 .27** .44** .43** .50** –
6 Progress (jewels 

cleared per minute)
52.0 25.2 .29** .09 .28** .01 .41** –

7 Familiarity 4.7 2.0 .46** .09 .42** .10 .23** .43** –
8 Skill 3.5 1.7 .49** .04 .39** .13* .22** .40** .73** –
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Discussion

The results of Study 4 demonstrate that the two dimensions 
of flow have nuanced relationships with its established ante-
cedents and consequences. The antecedents to flow (i.e., 
familiarity and skill) were found to have significant positive 
relationships with the fluency dimension, but not with the 
absorption dimension. In contrast, presence and engagement 
intentions, which are consequences of flow, had significant 
relationships with the absorption dimension, but weaker or 
non-significant relationships with the fluency dimension.

The results also provided initial insight into the nature 
of the fluency dimension, particularly the role of task pro-
gress. While progress was positively correlated with the flu-
ency dimension, skill and familiarity captured its variance 
when included in the regression equation. This is consist-
ent with our theorizing that progress is a function of skill 
and familiarity. Since familiarity and skill explained more 
variance, these findings also suggest that they may exert a 
greater influence on fluent processing than progress. That 
is, those who are familiar with and skillful at a task may 
be less dependent upon making progress in order to feel 
ease in thought and behavior. This finding is consistent with 
the relationship between familiarity and ease of processing 
(Song & Schwarz, 2009). In Study 5, we apply a different 

context to further explore the roles of familiarity, skill, and 
progress in eliciting flow.

Study 5

Study 5 had two primary goals. First, we sought to replicate 
the nuanced relationships between the dimensions of flow 
and its antecedents and consequences in a new context, as 
we wanted to be certain that the differences in the investi-
gated relationships were not a product of the specific task 
in Study 4. The second goal of Study 5 was to gain further 
insight into the process through which flow happens given 
Study 4’s finding that antecedents were strongly associated 
with fluency, but not with absorption. This finding hints at a 
potential process wherein the fluency dimension is critical to 
experiencing absorption, which is consistent with the find-
ings of nascent research suggesting that absorption possesses 
an emergent, time-based element (Lavoie & Main, 2019a).

We posit that skill is an important antecedent to flow 
because it gives rise to fluent action, as captured by the flu-
ency dimension, which allows one to maintain focus on the 
task for long enough to become absorbed. This is impor-
tant to note, as skill should not elicit absorption directly; 
rather, it should only do so indirectly through the fluency 

Table 6  Study 4 hierarchical 
regression analysis for flow 
outcomes

**MJ-FSS Flow Short Scale by Martin and Jackson (2008)
*p < .05, **p < .01, ***p < .001

Predictors Standardized regression coefficients

Presence Intention

Age .05 − .01 − .06 .08 .04 .02
Familiarity .02 − .15* − .12* .09 − .03 − .02
Skill .12 .01 .14** .15 .07 .12
MJ-FSS .59*** .28*** .41*** .19*
Fluency − .14* .03
Absorption .64*** .32***
F 2.11 34.38 81.39 6.03 18.77 18.60
R2 .02 .29*** .60*** .05*** .18*** .25***
ΔR2 .27*** .31*** .13*** .07***

Table 7  Study 4 hierarchical 
regression analysis for flow 
antecedents

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

Predictors Standardized regression coefficients

Fluency Absorption

Progress .29*** .11* .07 .08 .06 .06
Familiarity .42*** .20** .07 .11
Skill .33*** − .07
F 30.96 49.28 42.89 2.31 1.72 1.41
R2 .09*** .23*** .27*** .01 .01 .01
ΔR2 .14*** .05*** 2.31 .00 .00
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dimension. We test this potential process of entering flow 
and hypothesize that fluency-related experiences will play 
an important role in the emergence of absorption related 
experiences. Stated formally,

Hypothesis 4: Fluency will mediate the relationship between 
skill and absorption.

Participants and procedure

The sample for this study was comprised of 256 undergradu-
ate students (Mage = 19.91, SD = 5.67, 59.8% male). Study 5 
employed the same procedure as Study 4, only this time the 
participants were instructed to play an online version of the 
video game, Tetris, instead of Bejeweled. As in Study 4, par-
ticipants were given a short tutorial of how to play, including 
a text description of the game. After receiving the “game 
over” notification, the participants were asked to complete 
the TDFS, measures of antecedent and consequence vari-
ables and demographic questions.

A sensitivity power analysis using R package “pwr” 
(alpha = .05, two-tailed, beta = .80) indicated that a sam-
ple size of 134 observations would be required to detect 
a weak correlation (r = .10), while 49 observations would 
be required to detect a medium-size correlation (r = .30). 
Our correlation analysis had 80% power to detect a correla-
tion coefficient of r = .18 (weak correlation). The regression 
analyses with flow dimensions as an antecedent had 80% 
power to detect effect size with f2 = .05 (small effect size; 
for a regression with 5 independent variables and 248 par-
ticipants). The regression analyses with flow as an outcome 
also had 80% power to detect effect size with f2 = .05 (small 
effect size; for regressions with 3 independent variables and 
246 participants).

Measures

The fluency (α = .93) and absorption (α = .89) dimensions 
were measured using the proposed TDFS. The two-dimen-
sional structure was confirmed using the same procedure as 

in previous, with results showing satisfactory fit statistics 
(CMIN (p) = 16.417 (.022), df = 7, CFI = .99, TLI = .98, 
RMSEA = .07, SRMR = .02).

The antecedents were measured using the same approach 
as Study 4: skill was assessed using the question, “how 
skilled were you at Tetris before playing today?” (1 = not 
at all skilled, 7 = very skilled), and familiarity was meas-
ured by asking, “how familiar are you with the strategies/
rules of Tetris?” (1 = not at all, 7 = very familiar). We also 
used a progress measure that asked the participants what 
level they had reached in Tetris; this measure consisted of 
an open-ended question that allowed the participants to enter 
a number directly. Consequences were measured using the 
same method as in Study 4: presence was assessed using 5 
items (α = .96; Kim & Biocca, 1997), and engagement inten-
tions were measured by asking “how likely would you be 
to play Tetris again in the next week?” (1 = not at all likely, 
7 = very likely).

Results

Descriptive statistics and correlations are presented in 
Table 8. As can be seen, fluency was strongly and positively 
correlated with absorption, moderately and positively cor-
related with skill, presence, and progress, and weakly and 
positively correlated with familiarity and intention to play 
again.

The results of the regression analysis of flow outcomes 
(see Table 9) replicated those of Study 4, with only absorp-
tion being related to presence and intention to play again. 
Specifically, participants who reported higher levels of 
absorption also reported a greater sense of presence (β = .59, 
p < .001) and stronger intentions to play the game again 
(β = .17, p < .05). These effects were observed beyond the 
effects of familiarity and skillfulness, explaining 35% of the 
variance in presence and 18% of the variance in intention 
to play again.

The results of the regression analysis of flow anteced-
ents (see Table 10) showed a positive relationship between 
skill and with fluency (β = .23, p < .01). As we hypothesized, 

Table 8  Study 5 correlations

**Internal reliability coefficients are on the diagonal
*p < .05, **p < .01

1 2 3 4 5 6 7

1 Fluency .93
2 Absorption .59** .89
3 Familiarity .28** .06 –
4 Skill .37** .14* .61** –
5 Presence .35** .57** .16** .27** .96
6 Intention to play again .27** .23** .34** .28** .31** –
7 Progress .36** .21** .17** .32** .19** .15* –
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progress was positively related to both fluency (β = .27, 
p < .01) and absorption (β = .18, p < .01), though its relation-
ship with fluency was stronger. Familiarity was not related 
to either dimension in this study. These variables explained 
a total of 20% of the variance in fluency and 5% of the vari-
ance in absorption.

Although no relationship was observed between skill and 
the absorption dimension of flow, we suggest that they will 
be indirectly related due to skill’s ability to facilitate the 
fluency dimension of flow. In order to support this relation-
ship, we ran a mediation model with the fluency dimension 
mediating the relationship between skill and absorption 
using Model 4 of the PROCESS macro in SPSS (Hayes, 
2018). As expected, the results revealed that the fluency 
dimension mediated the absorption dimension. Specifi-
cally, a significant indirect effect was observed [conditional 
effect = .21, SE = .04, 95% CI: .14, .29], such that increases 
in skill resulted in increased fluency [conditional effect = .34, 
SE = .05, 95% CI: .23, .45], which in turn mediated the 
absorption dimension of flow [conditional effect = .63, 
SE = .06, 95% CI: .52, .74].

Discussion

The results of Study 5 provide further support for the 
assumption that nuanced relationships exist between the 

two flow dimensions and other variables. As in Study 4, 
the antecedents of flow (i.e., skill and familiarity) had sig-
nificant positive relationships with its fluency dimension. 
Furthermore, the results related to the consequences of flow 
also aligned with those of Study 4, as significant relation-
ships were observed between the established consequences 
of flow (i.e., presence and engagement intentions) and the 
absorption dimension, while only weak or non-significant 
relationships were observed with the fluency dimension. 
Moreover, the findings further elucidated the nature of the 
fluency dimension by foregrounding the importance of fluent 
action, as skills and progress were significantly related to the 
fluency dimension.

The results of Study 5 also provide insight into flow’s 
underlying processes. In particular, the mediation results 
confirm that absorption is an emergent state that is made 
possible by progress in a task, which is captured by the flu-
ency dimension of flow. Skill, an established antecedent of 
flow, directly enhances the fluency dimension, but is only 
indirectly associated with the absorption dimension via the 
fluency dimension. Interestingly, the correlation between the 
fluency and absorption dimensions was much stronger in this 
study (.59) than in Study 4 (.18). Given that the greater vari-
ety of potential actions in Tetris makes it more difficult than 
Bejeweled (the flow-inducing task in Study 4), it is possible 
that the dimensions of flow converge during tasks that are 
more challenging, and thus closer to deepflow.

General discussion

The results of this research advance the conceptualization 
of flow in several ways. First, they clarify the dimension-
ality of flow, providing evidence of a two-dimensional 
conceptualization comprised of “fluency” and “absorp-
tion” dimensions. This research also helps to clarify the 
nature of these dimensions. As we have shown, the flu-
ency dimension is associated with fluent thought and flu-
ent action, while the absorption dimension is emergent in 
nature and driven by sustained attention to the focal activ-
ity. Importantly, we demonstrate that the two dimensions 

Table 9  Study 5 hierarchical regression analysis for flow outcomes

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

Standardized regression coefficients

Presence Intention

Age .10 .05 − .10 − .13*
Familiarity .00 .02 .27*** .26***
Skill .24*** .20*** .15 .10
Fluency − .09 .09
Absorption .59*** .17*
F 6.70 27.58 13.39 11.59
R2 .07*** .35*** .13*** .18***
ΔR2 .28*** .05***

Table 10  Study 5 hierarchical 
regression analysis for flow 
antecedents

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

Standardized regression coefficients

Fluency Absorption

Progress .36*** .32*** .27*** .21** .21** .18**
Familiarity .21*** .08 .02 − .03
Skill .23*** .10
F 36.19 25.48 20.80 11.17 5.63 4.27
R2 .13*** .17*** .20*** .04*** .04** .05**
ΔR2 .04*** .03** .00 .01
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exist across contexts (i.e., performance-oriented and expe-
riential leisure activities), and have nuanced relationships 
with antecedents and consequences of flow.

The results of this research not only advance flow the-
ory, but they also serve as a foundation for future research 
aimed at exploring the nomological network of flow and 
measuring it more precisely. Lastly, we develop an initial 
understanding of how the two dimensions relate to each 
other in the emergence of flow. In particular, our mediation 
findings suggest that the fluency dimension of flow can 
mediate the absorption dimension.

Our demonstration of the nuanced relationships between 
the dimensions of flow and its established antecedents 
and consequences has several theoretical and empirical 
implications. First, it illustrates the importance of properly 
measuring the two dimensions when assessing the rela-
tionship between flow and other variables. Our results sug-
gest that treating flow as a unidimensional construct may 
obfuscate its relationships with other variables. While the 
antecedents of flow may have a strong relationship with 
its fluency dimension, thus facilitating it, their weak direct 
relationship with the absorption dimension may cause the 
overall relationship to seem weaker.

Notably, we show a nuanced relationship between 
flow and presence. Given their conceptual similarity, our 
research contributes to the nascent literature aimed at dis-
tinguishing these concepts from one another (e.g., Weibel 
et al., 2008). Specifically, we demonstrate that the fluency 
dimension of flow is distinct from presence. Similarly, 
our findings also help clarify the relationship between 
flow and mindfulness. While several research efforts and 
lay thought often conceive of the two concepts as being 
highly related (e.g., Kee & Wang, 2008), other studies 
have shown that they are discordant (Sheldon et al., 2015). 
Our research suggests that some aspects of mindfulness 
(i.e., decentering and openness) are important for flow, 
while others (e.g., self-reflective awareness) can thwart it.

Our results also provide greater clarity regarding the 
fluency dimension, which is based on a general perception 
of ease and control, fluent thought, and/or fluent action. 
While the wording of the fluency items on the TDFS cap-
tures both fluent thought and action (e.g., “I knew what 
I was doing”), our findings reveal that fluent thought is 
especially important, as it can occur with little-to-no 
physical action and can give rise to the fluency dimen-
sion of flow on its own. Taken alongside evidence from 
performance domains that fluent thought underlies flu-
ent action (Ilundáin-Agurruza, 2015), our results suggest 
that fluent thought may be at the core of this dimension. 
That is, it is unlikely to sustain fluent action without flu-
ent thought, but it is possible to sustain fluent thought 
without fluent action.

The suggested importance of fluent thought in leisure 
activities also illuminates the potential relationships between 
flow and constructs like processing fluency (Reber et al., 
1998). Our finding that progress contributes to the fluency 
dimension of flow also advances current understandings of 
the relationship between performance and flow, as prior find-
ings have suggested that performance is a consequence of 
flow (Engeser & Rheinberg, 2008). However, we highlight 
the importance of performance in giving rise to flow since 
it is generally equated with smoothly progressing through 
a task.

Our mediation findings highlight that the emergence of 
flow is two-dimensional in nature, which represents a poten-
tially important contribution to facilitating future research 
on flow. In particular, our demonstration of the mediating 
roles of fluency and efficiency of progress advances current 
understandings of how to manipulate flow (Kulkarni et al., 
2016). Our process findings suggest that fluency-related 
experiences (e.g., control, automaticity) could be manipu-
lated to induce flow, as they can give rise to absorption-
related experiences. The ability to manipulate flow via 
fluency-related experiences provides a viable alternative to 
the skills-challenge balance approach, which is currently the 
only established manipulation of flow (e.g., Keller & Bless, 
2008). As a result, experimental research on flow is limited, 
especially in contexts that are not traditionally skills-based.

Our two-dimensional conceptualization of flow allows it 
to be studied and measured in experiences not typically asso-
ciated with skill and performance. This is important because 
there is growing evidence of flow in more passive tasks, 
including those that are more experiential in nature and not 
typically associated with skill (e.g., Lavoie & Main, 2019b; 
Novak et al., 2003). It is possible to experience flow during 
tasks that do not require physical interaction, as the dimen-
sions of flow (i.e., absorption and fluency) can be elicited 
through the senses (e.g., seeing and hearing) and subsequent 
psychological processing alone. For example, one can be 
fully absorbed and perceive a high level of fluency while 
reading a book. Similarly, while watching a new movie, one 
can become absorbed in the content and perceive degrees 
of progress related to learning and/or satisfying curiosity 
depending on how the story is structured (Van Laer et al., 
2014, 2019). Likewise, our results advance the current con-
ceptualizations of flow by shifting emphasis away from the 
match between high skill level and high task demands, which 
is perhaps the most commonly understood characteristic of 
flow (Csikszentmihalyi, 1975; Keller & Bless, 2008).

Importantly, our revised conceptualization of flow 
accounts for the role of matching skills with task demands. 
Matching skills with task demands is one way to develop 
high levels of absorption and fluency, but it is not the only 
way to do so, and it is not a particularly strong measure 
of either dimension. Removing the focus on skills enables 
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the study of flow in contexts not traditionally understood 
as skill and performance-based, and increases its relevance 
by broadening our understanding of what could be con-
sidered a flow state. For example, scrolling through social 
media can give rise to a flow state (Hamilton et al., 2016).

Clarifying the dimensionality of flow is also important 
to ensure that it is measured properly. Our results suggest 
that it is not possible to adequately measure flow using the 
common method of assessing certain components (e.g., 
time distortion and balance of skills with task demands), 
as these items do not capture both dimensions (e.g. Keller 
& Bless, 2008). Therefore, the TDFS developed in this 
paper represents a significant empirical contribution for 
future research, as it will enable the accurate measurement 
of flow in leisure activities.

With regards to the proper measurement of flow, we 
think it is important to highlight the similarities between 
the TDFS and the FSS (Rheinberg et al., 2003) to illus-
trate the novelty of our scale. While we removed the three 
weakest fluency items from the FSS we retained the three 
strongest items; thus, the fluency dimension of the TDFS 
is comprised entirely of items from the FSS. Conversely, 
the absorption dimension of the TDFS retains one item 
from the FSS (“I lost track of time”), but replaces the oth-
ers. Thus, the TDFS retains the strongest fluency experi-
ences from the FSS, while providing a new approach to 
capturing the absorption dimension.

Lastly, our demonstration of flow’s two-dimensional 
structure raises the question of when we can speak of flow 
as a specific state. We recommend that terminology remain 
at the general, unidimensional level when referencing flow, 
with distinctions between dimensions being reserved for 
conceptual and measurement purposes. We believe that 
flow is achieved when a certain degree of absorption and 
fluency are obtained together. Both absorption and flu-
ency exist on a subjective continuum, with increases or 
decreases in each bolstering or thwarting flow, respec-
tively. It is important to note that both elements are nec-
essary but not sufficient on their own in order for one to 
experience flow. For example, one could be fully absorbed 
in an activity but fail to experience flow due to insufficient 
fluency.

The TDFS represents an important contribution because 
it provides a more precise understanding of which dimension 
of flow is being limited. This information can then be used 
to provide insight into whether it is necessary to increase 
fluency or absorption in order to foster flow. We do not think 
it is appropriate to suggest specific values marking the flow 
threshold, as we expect this threshold to differ across people 
and contexts. Thus, future research should explore the vari-
ous combinations of fluency and absorption with regards to 
flow thresholds. We discuss the limitations of our research 
and the additional opportunities for future research next.

Limitations and future research

Our results have several limitations that could provide 
opportunities for future research. Mostly notably, although 
some of the activities used in our studies were more active 
and performance-focused than others, they were ultimately 
all leisure-based. This is important because differences 
have been shown across flow states in leisure and work 
activities. Most notably, flow states in work activities 
emerge in the presence of more negative emotional acti-
vation/arousal (e.g., feeling stressed, nervous) compared 
to flow states in leisure activities (Engeser & Baumann, 
2014). The nuanced emotional qualities of work activities, 
particularly increased levels of negative emotional activa-
tion/arousal, may lead to differences in the dimensionality 
of flow and the process through which it emerges. While 
we are confident in our findings related to the dimension-
ality of flow, the TDFS and our conclusions related to the 
process through which flow emerges are ultimately limited 
to leisure-based activities; as such, the TDFS should be 
used appropriately in future research.

Relatedly, the activities that were used in our studies to 
generate the TDFS limit our ability to assess its superiority 
over prior measures. Since our comparison of the TDFS 
and prior measures of flow was limited to leisure activi-
ties, future research could test the effectiveness of the two 
measures across several other contexts, including work 
activities. In addition to testing the different measures, 
future research could also explore the dimensionality of 
flow and the relationships between the dimensions in work 
activities.

Another limitation of this research is the specificity of 
the antecedents and consequences that were studied. While 
our results suggest that antecedents to flow may be more 
related to the fluency dimension, it is possible that some 
are more directly related to absorption, such as individual 
differences in action orientation (Baumann et al., 2016). 
The roles of emotion and body movement could also prove 
fruitful for exploring the antecedents of flow given their 
importance related to absorption (Jantzen et al., 2012; 
Murphy et al., 2018). Individual differences, which are 
suggested to give rise to flow and its physiological mark-
ers, may also have nuanced relationships with the dimen-
sions of flow (Keller et al., 2011a, 2011b; Peifer et al., 
2014; Teng, 2011).

Our results also provide preliminary support for the 
relationship between the dimensions of flow and lay the 
groundwork for future research exploring the process 
through which flow develops based on these two dimen-
sions. We demonstrate one way in which the two sets of 
experiences that comprise flow are related, but we do not 
suggest that this is the only way. It is possible that the 
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absorption-related experiences of flow could also give 
rise to and sustain the fluency-related experiences. For 
example, things more directly related to the absorption 
dimension, such as focused concentration, could increase 
perceived fluency from a processing perspective by calm-
ing other disruptive processes, such as negative emotions 
(Dolcos et al., 2020). Future research should explore the 
role that the absorption-related experiences of flow play in 
facilitating and sustaining its fluency-related experiences.

The TDFS is further limited in that it is based on self-
reporting, which is sometimes difficult or impossible 
to obtain. A new behavioral measure of flow should be 
developed so that observers could determine flow in such 
instances. As discussed earlier, sustained fluent action may 
be a proxy for fluent thought; thus, the degree to which peo-
ple make “smooth” progress without errors could be used to 
capture the fluency dimension. Our findings also suggest that 
the absorption dimension could be assessed using physical 
cues related to sustained visual attention and body language.

Given our findings supporting the relationship between 
the two dimensions in eliciting flow, it will be important to 
develop alternative methods of manipulating flow. Future 
research should explore a variety of fluency-related enablers 
to determine which ones are most effective for manipulating 
flow in leisure contexts. Exploring the processes through 
which fluency facilitates absorption will help to advance the 
emerging literature related to the process of flow (Kawabata 
& Mallett, 2011). It would also be worthwhile to explore 
how the two dimensions are related in sustaining flow. Per-
haps the distinctiveness of each dimension may become 
compromised during sustained deepflow states due to the 
two dimensions merging and supporting each other as a 
result of being held for a prolonged period. It is possible that 
the importance of fluency may have been more pronounced 
in the leisure studies in this research, and that absorption 
may play a more critical role in sustaining fluency during 
deepflow.

Accordingly, future research should also explore the 
dimensionality of deepflow states, as our research was lim-
ited to relatively shorter microflow states. The differences 
between deepflow and microflow, particularly the time and 
difficulty components, may lead to different results. Per-
haps the unidimensional view of flow is more appropriate 
for deepflow states, as the experiences of ease and attention, 
and the relationship between them, becomes symbiotic after 
concentrating for long enough. This is consistent with the 
differences in the correlations between the two dimensions 
across Studies 4 and 5, with the relationship being stronger 
in Study 5, which utilized a more difficult flow-inducing 
task. This result makes sense, as concentrating on one task 
for long enough should increase the ease with which one is 
able to process related stimuli.

Moreover, the progress made within deepflow states is 
relatively more important to the person than it would be in 
microflow states and may have a more direct role in driv-
ing absorption. Alternatively, the relationship between the 
two dimensions of flow was not as unified in the shorter 
microflow states explored in this research, as it is possible 
to experience fluency without yet being fully absorbed. In 
summary, we suggest that exploring the relationship between 
the dimensions of flow in both deepflow and microflow states 
would be a fruitful line of inquiry, and that our research 
provides many avenues to do so, most notably through our 
two-dimensional conceptualization.

Conclusion

While previous research has conceptualized flow in vari-
ous ways, this research reveals that flow in leisure activities 
is most appropriately conceptualized as consisting of two 
dimensions: fluency and absorption. In separating flow into 
these two dimensions, we show that experiences related to 
absorption play a larger role in driving typical consequences 
of flow, and that some typical antecedents of flow are more 
directly related to the fluency dimension. Efforts to measure 
flow solely based on matching skills and task demands, or 
those based on variables more associated with the absorption 
dimension, are problematic, as our research demonstrates 
that both dimensions are necessary to achieve flow. Finally, 
the TDFS is best suited for capturing the two dimensions of 
flow during leisure activities, and should therefore be used 
in such contexts in future research.
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