
Psychology, 2018, 9, 1357-1382 
http://www.scirp.org/journal/psych 

ISSN Online: 2152-7199 
ISSN Print: 2152-7180 

 

DOI: 10.4236/psych.2018.96083  Jun. 29, 2018 1357 Psychology 
 

 
 
 

The Flow Short Scale (FSS) Dimensionality and 
What MIMIC Shows on Heterogeneity and 
Invariance 

Theodoros A. Kyriazos, Anastassios Stalikas, Konstantina Prassa, Michael Galanakis,  
Katerina Flora, Varvara Chatzilia  

Department of Psychology, Panteion University, Athens, Greece 

 
 
 

Abstract 
The purpose of this research was to examine the psychometric properties of 
the Flow Short Scale by Rheinberg, Vollmeyer, and Engeser in 160 Greek 
adults. State flow (as opposed to dispositional flow) was measured while par-
ticipants were involved in a leisure time activity. First, construct validity was 
evaluated with factor analysis techniques like ICM-CFA, ESEM, Bifactor CFA 
and Bifactor ESEM. A total of 15 alternative models were evaluated. Two so-
lutions showed optimal fit. First, it was the two-factor structure replicating the 
original structure but with different item allocation on each factor, probably 
due to cultural differences. Second, it was a shorter version of FSS with 6 
items in the two original factors instead of 10. A MIMIC model indicated a 
significant direct effect of age on FSS factors thus, population heterogeneity. A 
significant direct effect on an indicator was also found, hence measurement 
noninvariance. Reliability (α and ω) was acceptable, but not AVE. Flow had a 
significant positive, moderately strong relation with emotionality and life sa-
tisfaction. In sum, the suggested factor structures for FSS were found to be re-
liable and valid to use in Greek cultural context. 
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1. Introduction 

The concept of the flow (or optimal experience; Delle Fave, 2013) was firstly de-
scribed by Woodworth (Woodworth, 1918, cited in Rheinberg, 2008) who ob-
served the effortless absorption of both adults and children in certain activities. 
Since then, many researchers have tried to figure out and explain why people are 
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highly motivated by and committed to certain activities without obvious external 
rewards (e.g., Hebb, 1955; White, 1959; Berlyne, 1960; DeCharms, 1968; 
McReynolds, 1971; Getzels & Csikszentmihalyi, 1976; Deci & Ryan, 1980). Flow 
is described as a “psychic compass orienting psychological selection and sup-
porting the developmental trajectory each individual autonomously builds and 
follows throughout life” (Massimini & Delle Fave, 2000; Delle Fave, 2013: p. 61), 
and it was included in the Authentic Happiness Model by Seligman (2002).  

Csikszentmihalyi (1975/2000) was the first to conduct a systematic empirical 
research to investigate the subjective phenomenology of intrinsically motivated 
or autotelic activities. The term autotelic (auto = self & telos = goal) refers to ac-
tivities that have a purpose in and of themselves and are considered as rewarding 
apart from any potential external reward resulting from them (Csikszentmihalyi, 
2014). Later, the term was also used to describe an autotelic personality (Boni-
well, 2012). Csikszentmihalyi (1975/2000) identified flow by interviewing chess 
players, rock climbers, dancers, composers, athletes and other individuals who 
have as a goal the pursue of enjoyment and by asking them to report their expe-
riences and source of pleasure. The same procedure was followed for profession-
als, specifically surgeons, whose extrinsic rewards such as money, fame, and 
prestige could justify their efforts and involvement (Csikszentmihalyi, 2014). 

Jackson and Marsh (1996) and Jackson and Csikszentmihalyi (1999) defined 
flow state as a multidimensional experience with nine components: focused 
concentration on the present activity, sense of control over one’s actions, merg-
ing of action and awareness, autotelic experience, loss of self-consciousness, loss 
of time awareness or time acceleration, clear goals, clear feedback, and dynamic 
balance between challenge and skill. What is also noteworthy in flow is the lack 
of emotions during the actual process. Flow-ers seem to be almost beyond expe-
riencing emotions, probably due to the absence of self-awareness (Boniwell, 
2012). However, after the occurrence of flow, an increase in positive emotions is 
experienced (Seligman, 2002). 

The weakness of the operational flow model to measure all nine components 
and avoid theoretically inconsistent results finally led to its reformulation by 
Csikszentmihalyi and Csikszentmihalyi (1988). The revised model, commonly 
referred to as the four channel model or the quadrant model of flow, suggests 
that flow can be achieved only under circumstances where both challenge and 
level of skills are greater than the weekly average (Csikszentmihalyi & LeFevre 
1989). This obviously more complex model divides experience in four central 
states—flow, anxiety, boredom, and apathy—represented as quadrants of a chal-
lenge by skills Cartesian system. According to this model, if both challenge and 
skills in carrying out an activity are above weekly average, then flow is achieved. 
Apathy state, suggests that both challenge and skills are low, thus it is the only 
additional state but also the least positive and desirable one (Moneta, 2012). 
Other proposed models and/or measurement methods for flow followed after 
this revision: 1) The experience fluctuation model (Massimini & Carli 1988; 
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Massimini et al., 1987); 2) The absolute difference regression model (Moneta & 
Csikszentmihalyi 1999); 3) The Componential Approach (Moneta, 2012).  

Entering flow presupposes the existence of a balance between the perception 
of one’s skills and the perception of the activity’s difficulty level (Berlyne, 1960; 
Hunt, 1965; Csikszentmihalyi, 1975; Rheinberg, 2008). According to Csikszent-
mihalyi (1975/2002), in case that challenges exceed skills the individual firstly 
becomes vigilant and then anxious, while, on the other hand, when skills exceed 
challenges the individual experiences relaxation and then boredom. Changes in 
subjective state offer feedback and therefore feeling anxious or bored impels in-
dividuals to either adjust the level of skills to the challenge or the opposite, so as 
to get rid of these unwanted feelings and reenter flow state. Hybrid empirical 
flow models distinguish antecedents and aspects of flow. In these models, con-
centration to flow, goals, feedback, and balance are flow antecedents while con-
trol, merging, autotelic experience, self-consciousness and time are the core 
characteristics of the flow experience (Finch& West 1997; Moneta, 2012).  

Following abundant studies, the experience of flow has been proved to be 
present and common across several settings, types of activity, and lines of cul-
ture, class, gender and age (Csikszentmihalyi & Robinson, 1990; Jackson, 1995; 
Csikszentmihalyi, 1996; Jackson, 1996; Perry, 1999; Quinn, 2005; Debus et al., 
2014), while it has also received a neurophysiological underpinning (Goldberg et 
al., 2006). In addition, the relationship between flow and performance has been 
supported by various studies (e.g., Nakamura & Csikszentmihalyi, 2005), while 
others have not proved such a strong correlation (Csikszentmihalyi & Csiks-
zentmihalyi, 1988; Nakamura, 1988; Jackson et al., 2001; Puca & Schmalt, 1999), 
leading to the conclusion that although flow is associated to higher performance, 
it does not necessarily cause it (Engeser & Rheinberg, 2008). 

Generally speaking, the flow model does not come without shortcomings as 
several problems have been pointed out (Engeser & Rheinberg, 2008). First of all, 
the fact that there must be equilibrium between challenge and skills to achieve 
flow does not automatically mean that flow is always present when this balance 
exists, while individuals may also differ in the degree to which challenge and 
skills are related (Pfister, 2002). An additional problematic issue concerns the 
use of the term “challenge” instead of “difficulty”, something that has been 
found to make no empirical difference despite that challenge by default com-
pounds perceived difficulty and skill (Keller & Bless, 2008; Pfister, 2002). Finally, 
one more criticism that has been expressed regarding flow models concerns the 
significance of individuals’ personality as it has been argued that some people 
are more likely to experience flow than others, depending on their achievement 
motive (Csikszentmihalyi, 1975, 1990; Moneta & Csikszentmihalyi, 1996).  

Moreover, flow research basically initiated examining activities in achieve-
ment situations. Recently, Schiepe-Tiska & Engeser (2012) expanding the tradi-
tional flow theory on achievement situations by introducing the distinction of 
implicit and explicit motives to explain how individuals can experience flow not 
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only in achievement situations but also in non-achievement situations. They 
proposed that flow occurs from the interaction of motive-specific incentives in 
challenging contexts plus skill balance, and a person’s motives. Those motives 
are forming the background leading to situations which can produce flow even 
in non-challenging contexts and activities. In this study, the activity generating 
flow was a leisure-time activity.   

The first measurement for assessing flow was the Flow Questionnaire (FQ, 
Csikszentmihalyi, 1975; Delle Fave & Massimini, 1988). FQ is considered to be a 
good measurement for assessing the prevalence of flow but it presents several 
limitations for estimating the effects of challenges and skills on subjective expe-
rience and also it fails to gauge the intensity of flow in certain occasions (Mone-
ta, 2012). To overcome these drawbacks, several other tools for measuring flow 
have been developed (e.g., Jackson & Eklund, 2002; Keller & Bless, 2008; Schuler, 
2010; Novak & Hoffman, 1997; Jackson & Eklund, 2002).  

The flow construct is also greatly dependent on the measurement method, not 
only the measurement instrument. The Experience Sampling Method (ESM; 
Csikszentmihalyi, Larson, & Prescott, 1977) although it was not explicitly in-
tended to study flow, but the context of daily activities in general, it truly 
boosted the flow research in everyday life. In this method, the respondent fills 
out repeated self-reports during the real-time unfolding of events, to minimize 
measurement bias (Moneta, 2012).  

This paper focuses on a relatively new scale adopting the componential ap-
proach (Moneta, 2012), the Flow Short Scale (FSS; Rheinberg, Vollmeyer, & En-
geser, 2003). The FSS allows all nine components of flow to be measured and 
therefore it is appropriate for both completed activities and ESM-based assess-
ments on activities that are in progress. In this study flow will be measured in an 
ongoing activity, adopting a measurement method implemented by Rheinberg & 
Engeser (2008). Rheinberg, Vollmeyer, & Engeser (2003), Rheinberg & Engeser 
(2008) and Engeser (2012) proposed two dimensions for the ten flow items of 
FSS: (1) fluency of performance (items 2, 4, 5, 7, 8, 9) and (2) absorption by ac-
tivity (items 1, 3, 6, 10).  

Unfortunately, published empirical works on FSS factor structure are scarce. 
Specifically, to the best of our knowledge only few studies are available, mostly in 
non-English languages, using only the Exploratory Factor Analysis method. 
Generally, the lack of psychometrically robust flow measures was also noted by 
Moneta (2012).  

An issue regarding the factor structure of the FSS was the conflicting informa-
tion about the length of the scale in the scarce existing literature. Rheinberg & 
Engeser (2008) used the scale with 13 items. Ten of them were measuring the 
flow construct and additional items were measuring components of flow tapping 
on demand, skills, and the perceived fit of demands and skills (items 11 - 13). 
However, these three additional items were included to help measure factors 
about the activity performed and not the flow construct per se (c.f. Keller & 
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Landhaußer, 2012). Crucially, Schiepe-Tiska & Engeser (2017) indicate that FSS 
scale consists of ten items and the additional items are designed separately to as-
sess perceived demand/skills fit. Additionally, as Moneta (2012) comments, gen-
erally, in all flow scales the items tapping on the contextual parameters of flow 
measurement have weak psychometric stability and their dimensionality is em-
pirically untested (Moneta, 2012). 

Furthermore, a shorter version of FSS (FSS-6 short) arose by the present study 
having 6 items instead of 10 in the initial scale separated in two factors (Absorp-
tion by activity and Fluency of performance; Engeser & Rheinberg, 2008; Enges-
er, 2012) with 3 items each. FSS-6 short is a post hoc, empirically derived ver-
sion, but it is also supported by flow theory. Specifically, Rheinberg (2008) & 
Engeser and Schiepe-Tiska (2012) suggest that flow consists of the following 
core elements: 1) A balance between the perception of one’s skills and the per-
ception of difficulty of the activity (task demand). 2) The activity has cohe-
rence and provides clear feedback. 3) The activity has an internal logic. 4) A 
high degree of concentration on the activity. 5) A change in one’s experience 
of time. 6) The self and the activity are not separated and there is a loss of 
self-consciousness. The above components are a combination of distinct (expe-
riential) states, co-occuring during engagement in a skill-related activity (Enges-
er & Schiepe-Tiska, 2012).   

Finally, this study has the following objectives: (a) to establish the construct 
validity of FSS with Confirmatory Factor Analysis techniques;(b) to evaluate 
population heterogeneity and measurement invariance of FSS using CFA with 
covariates modeling (MIMIC); (c) to estimate internal reliability, construct re-
liability (Hoque et al., 2017) and convergent validity of the FSS; (d) to evaluate 
concurrent validity of FSS with emotionality and life satisfaction. Standardiza-
tion of FSS is not possible because state flow (as opposed to dispositional flow, 
Jackson & Eklund, 2002, 2004) is highly dependent on the measurement method 
and performed activity, thus displaying potential sources of bias (Moneta, 2012). 
Csikszentmihalyi & Larson (1984), in an attempt to overcome this problem, used 
individual standardizationin their ESM studies. 

2. Method 
2.1. Participants 

A total of 160 adults (23.1% males, 76.9% females) participated in the study. 
Most of the participants were: employees in a private sector company located in 
Athens, Greece (56.3%), running their own business (17.5%), looking for a job 
(11.3%), public servants (6.3%), housekeeping (1.3%) or other (7.5%). The sam-
ple had an average age of 34.69 years (SD = 8.00).Participants were either mar-
ried/living together (49.4%), single (48.1%), or divorced (1.3%) and widowed 
(1.3%).The 70% of the respondents did not have children, 15% had one child, 
10.6% had two children and 4.4% three or more. 
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2.2. Measures 

1) Flow Short Scale (FSS) 
Flow was measured with the Flow Short Scale (Rheinberg, Vollmeyer, & En-

geser, 2003). FSS evaluates all nine components (Jackson & Marsh, 1996; Jackson 
& Csikszentmihalyi, 1999) of flow experience (Csikszentmihalyi, 1975/2000; 
Csikszentmihalyi & Csikszentmihalyi, 1988) with ten items over a 7-point scale 
ranging from a minimum of 1 (not at all), a midpoint of 4 (partially) and a 
maximum of 7 (very much).More specifically, state flow (as opposed to disposi-
tional flow; Jackson & Eklund, 2002, 2004; Moneta, 2012) was measured during 
a performed leisure-time task(see details on Procedure section). Except for the 
ten flow items (e.g. “I do not notice time passing”), the questionnaire separately 
provides three items tapping on perceived importance as proposed by Engeser 
(Engeser, 2012: p. 202; see also Keller & Landhäußer, 2012). The Flow Short 
Scale has been validated by Rheinberg et al. (2003) and by Engeser & Rheinberg 
(2008). The internal consistency reliability was reported to be α = .92 for the 
flow factor (Engeser & Rheinberg, 2008). The scale has been used by Rheinberg 
et al. (2007) with either the Experience-Sampling Method (ESM; Csikszentmi-
halyi et al., 1977) or with a procedure similar to the one adopted here (c.f. En-
geser & Rheinberg, 2008). 

2) Translation procedure 
The Greek adaptation of the FSS was translated from the English version (En-

geser, 2012: p. 201) with the committee procedure (Brislin, Lonner, & Thorn-
dike, 1973). First, two Greek-English bilingual psychologists translated the Eng-
lish version into Greek independently. Next, a committee consisted of the two 
abovementioned psychologists and two other team members fluent in English 
examined the two Greek FSS versions item by item to check any ambiguous 
wording or awkward content. The final version that emerged after this proce-
dure was used to measure flow in this study. Generally, cross-cultural flow re-
search indicated that the translation of the English word “challenge” was an is-
sue (Massimini, Csikszentmihalyi, & Delle Fave, 1986; Delle Fave, 2013). How-
ever, in this study, the word challenge was not an issue. Nevertheless, two other 
issues are noteworthy. First, the item allocation in each of the two original fac-
tors proposed by Engeser & Rheinberg (Engeser & Rheinberg, 2008; Engeser, 
2012; Rheinberg et al., 2003) was semantically different for the Greek cultural 
context. Table 1 presents an item allocation, more semantically compatible with 
the Greek contextin the two original factors. This modified bi-dimensional struc-
ture is shown on Table 1 in comparison to the original bi-dimensional structure. 

Note that 2 out of 6 original FP items and 3 out of 4 original ABA items pro-
posed by Engeser & Rheinberg (2008) and Engeser (2012) are identical to this 
modified bi-dimensional factor allocation for the Greek context. Second, the 
phrase “lost in thought” in Greek has a negative connotation (troubled), 
pointing to a negative affect state, inherently incompatible to flow, called in 
other words the “optimal experience” (Fullagar et al., 2017; Boniwell, 2012).  
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Table 1. The Two-factor Item allocation compatible with the Greek Cultural Context.  

FlowShort Scale with item allocation  
proposed by Engeser (2012) 

Flow Short Scale with item allocation  
compatible with the Greek context 

1. I feel just the right amount of challenge (ABA)  1. I feel just the right amount of challenge (FP)  

2. My thoughts/activities run fluidly and 
smoothly (FP)  

2. My thoughts/activities run fluidly and 
smoothly (ABA) 

3. I do not notice time passing (ABA) 3. I do not notice time passing (ABA) 

4. I have no difficulty concentrating (FP) 4. I have no difficulty concentrating (ABA) 

5. My mind is completely clear (FP) 5. My mind is completely clear (ABA) 

6. I am totally absorbed in what I am doing 
(ABA) 

6. I am totally absorbed in what I am doing 
(ABA) 

7. The right thoughts/movements occur of their 
own accord (FP) 

7. The right thoughts/movements occur of their 
own accord (ABA) 

8. I know what I have to do each step of the way 
(FP) 

8. I know what I have to do each step of the way 
(FP) 

9. I feel that I have everything under control (FP) 9. I feel that I have everything under control (FP) 

10. I am completely lost in thought (ABA) 10. I am completely lost in thought (ABA) 

The factor of each item is included in parenthesis, ABA = Absorption by activity factor, FP = Fluency of 
performance factor. 

 
However, we decided to keep the original expression as is, because we believed 
that flow context would cancel the negative undertone.  

3) Scale of Positive and Negative Experience (SPANE) 
This is a scale containing 12 one-word items. It is a subjective well-beingmeasure 

by Diener et al. (2009, 2010) with two opposite dimensions of affect: (a) positive 
experiences (6 items, e.g. “Good” or “Happy”), and (b) negative experiences (6 
items, e.g., “Angry”, “Sad”). On each dimension (positive and negative) three 
feelings are general, and the remaining three are specific (Diener et al., 2010: p. 
145). Items are scored on a 5-point Likert scale measuring frequency of expe-
riences, from 1 (very rarely or never) to 5 (very often or always). Experiences are 
rated on a monthly time frame. The score of positive experiences (SPANE-P) 
and the score of negative experiences (SPANE-N) can vary from 6 to 30. Their 
difference (Affect Balance or SPANE-B) ranges from −24 to 24. Internal consis-
tency reliability, as reported by Diener et al. (2010) for Negative Experiences, 
Positive Experiences and Affect Balance was α = .87, .81 and .89 respectively. In 
self-report flow studies, the inclusion of an affect measure is generally suggested 
(Engeser & Rheinberg, 2008). 

4) Scale of Positive and Negative Experience 8 (SPANE-8) 
Except for the original version of SPANE, this study also included a second, 

shorter version (SPANE-8; Kyriazos, Stalikas, Prassa, Yotsidi, in press) contain-
ing 8 items (4 in SPANE P and 4 in SPANE N). SPANE-8 is a revised structure 
containing one general feeling per dimension instead of 3 included in the origi-
nal SPANE (Diener et al., 2010: p. 145). Among the general positive and negative 
feelings items, the items with the lowest factor loadings during CFA were ex-
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cluded (cf. Kyriazos et al. in press). This resulted to a briefer and more parsimo-
nious structure with 4 positive (Pleasant, Happy, Joyful, Contented) and 4 nega-
tive (Bad, Sad, Afraid, Angry) items. 

5) Satisfaction with life scale (SWLS) 
The Satisfaction with Life Scale (Diener, Emmons, Larsen, & Griffin, 1985) is 

a brief, widely used measure with cognitive evaluations of lifesatisfaction. Spe-
cifically, it evaluates participants’ global satisfaction with their lives and cir-
cumstances. Perceived satisfaction is rated on a 7-point scale, from 1 (strongly 
disagree) to 7 (strongly agree). An example item is “So far I have gotten the im-
portant things I want in life”. The higher the score the greater the perceived sa-
tisfaction of the respondent. Possible scores range from 1 to 35. The SWLS has 
been used both in clinical and non-clinical samples (Pavot & Diener, 2008). In-
ternal consistency (Cronbach’s alpha coefficient) was reported from .79 to .89 
for non-clinical samples (Pavot & Diener, 1993).  

6) Demographics 
Socio-demographic information collected included gender, age, marital status, 

whether respondent had children, level of education, monthly income and oc-
cupation. 

2.3. Procedure 

Participants initially received an e-mail message from the research team, an-
nouncing the study as a scientific research about attitudes and emotions on lei-
sure-time activities. The information made clear that the study was hosted by 
Panteion University, and participation to the study is not related to their em-
ployment status. Participation to the study was on a voluntary basis, anonymous 
and no incentives were offered. After the announcement, team members visited 
the company and explained further the purpose of the study, while presenting 
the test battery. First the test battery included a brief introductory text with the 
purpose of the study and inform consent. Next, the research team presented a 
brief quote to the participants describing a flow experience (Csikszentmihalyi & 
Csikszentmihalyi, 1988: p. 195). Then specific instructions on how to complete 
the test battery followed. Specifically, participants were asked to choose a quiet, 
familiar spot where they could be on their own, and to work on a skill-related 
activity of their choice (c.f. Keller & Landhäußer, 2012); one they typically per-
form and enjoy, and it is likely to generate a flow state. Ideally, during the activ-
ity performed they should have a clear set of rules to follow and be able to get 
feedback on their progress (Csikszentmihalyi, 2000, 1978; Moneta, 2012; Csiks-
zentmihalyi, 2014). They were also instructed to set an alarm clock toring ten 
minutes after they had started performing the task. At that pointthey should fill 
out the measures of the study. Data were collected using an electronic form for-
mat (Google Forms) via a web-link e-mailed to all participants. The test battery 
took approximately 8 minutes to complete. The study was available online for 
about three months. 
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2.4. Design of the Research 

Our sample size did not allow the implementation of the “3-faced construct va-
lidation method”, thus the alternative suggested method for small samples was 
implemented (Kyriazos, Stalikas, Prassa, & Yotsidi, in press). The analysis in-
volved the following steps: 1) Evaluation of construct validity with Confirmatory 
Factor Analysis (CFA) where 15 alternative models were evaluated using differ-
ent approaches including Independent Cluster Model Confirmatory Factor 
Analysis (ICM-CFA), Exploratory Structural Equation Modeling (ESEM), Bi-
factor CFA and Bifactor ESEM; 2) Population heterogeneity and measurement 
invariance were evaluated for latent means and item intercepts by the Multiple 
Indicators Multiple Causes method (MIMIC) controlling for the effects of age 
and marital status; 3) Internal Reliability and construct reliability (Hoque et al., 
2017) were evaluated with Cronbach’s alpha (Cronbach, 1951) and Omega Total 
coefficient (McDonald, 1999); 4) Concurrent Validityfollowed with a measure of 
subjective well-being (SWLS; Diener et al., 1985) and two measures of emotio-
nality (SPANE-12; Diener et al, 2009, 2010; SPANE-8; Kyriazos et al., in press). 
Data were analyzed using SPSS, Version 25 (IBM, 2017), Stata Version 14.2 
(StataCorp, 2015) and MPlus Version 7.0 (Muthen & Muthen, 2012). 

3. Results 
3.1. Data Management  

The full sample had N = 160 cases with no missing values because all the fields of 
the digital test-battery were required. Generally, the sample was comparable to 
other validation studies of FSS (e.g. Engeser & Rheinberg, 2008 and N = 246) 
and it is generally sufficient for the purpose of the study, taking into account the 
inherent difficulties of the quantitative state flow measurement (Engeser & 
Rheinberg, 2008), where the respondent should be involved in a skill-related ac-
tivity (Keller & Landhäußer, 2012).  

Moreover, items 11 - 13 (about perceived importance) were not included in 
the analyses because Schiepe-Tiska and Engeser (2017) indicate that FSS scale 
consists of ten items and the additional items are designed separately to assess 
perceived demand/skills fit. Thus, our sample to variable ratio was 16 partici-
pants per item. This value is above the generally accepted value of 5 to 10 par-
ticipants per item for up to about 300 cases (Tinsley & Tinsley, 1987 as quoted in 
DeVellis, 2017). In a similar vein, Comrey (Comrey, 1988; Comrey & Lee, 1992) 
argued that a sample size of 200 cases is generally adequate, if the scale has <40 
items. Although the importance of sample size to the validity of the factor analy-
sis is a complicated issue, these simple rules of thumb are generally accepted and 
used over the years (DeVellis, 2017). 

3.2. Reliability and Validity  

To evaluate the reliability and validity of FSS (N = 160) the following methods 
were used: First, Cronbach’s alpha coefficient (α; Cronbach, 1951) was assessed 
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to measure internal consistency of the FSS item responses. A Cronbach’s alpha 
≥ .70 is generally acceptable (Hair et al., 2010) or ≥ .80 satisfactory (Nunnally & 
Berstein, 1997). However, Kline (1999) suggested that this value can be as low 
as .60 for psychological constructs. Second, Omega Total coefficient (ω; McDo-
nald, 1999) was estimated to measure construct reliability (Hoque et al., 2017). 
Omega Total measures either the total or per latent factor variance (Brunner et 
al., 2012). Values ≥ .70 are acceptable (Hair et al., 2010); (c) Average Variance 
Extracted (AVE; Fornell & Larcker, 1981) to estimate convergent validity. Ome-
ga alone is occasionally an elusive reliability criterion, potentially permitting an 
error variance as high as 50% (Malhotra & Dash, 2011). Therefore, AVE, was 
here computed in cohort with ω coefficient, as a more conservative convergent 
validity (Malhotra & Dash, 2011). The suggested minimum value for AVE is .50 
(Fomell & Larcker, 1981; Hair et al., 2010; Awang et al., 2015). 

Furthermore, the following should be noted regarding the evaluation of alpha 
coefficient of FSS. Preliminary analysis indicated that Cronbach’s alpha for the 
ABA factor proposed by Engeser and Rheinberg (Engeser and Rheinberg, 2008; 
Engeser, 2012) was below the generally acceptable limit of .60 - .70 (Kline, 1999; 
Hair et al., 2010; see results in Table 2). Thus, the modified two-factor item al-
location, compatible with the Greek context (see Table 1) was evaluated in an  
 
Table 2. Internal Reliability and Construct Reliability for optimal FSS CFA models.  

N = 160 FSS Factors 

Original FSS (Engeser & Rheinberg, 
2008; Engeser, 2012) 

ABA (4 items) FP (6 items) 
Total FSS (10 

items) 

Cronbach’s Alpha coefficient (α) .34 .84 .79 

Cronbach’s Alpha if item 10 is deleted .45 - .83 

Original FSS 
with item 10 reversed-scored 

ABA  
(4 items) 

FP  
(6 items) 

Total FSS  
(10 items) 

Cronbach’s Alpha coefficient (α) .27 .85 .81 

Cronbach’s Alpha if item 10 is deleted .45 - .83 

Modified two-factor item allocation, 
compatible with the Greek context 

ABA  
(7 items) 

FP  
(3 items) 

Total FSS  
(10 items) 

Cronbach’s Alpha coefficient (α) .74 .65 .81 

Cronbach’s Alpha if item 10 is deleted .79 - .83 

McDonald’s Omega coefficient (ω) .77 .68 .85 

Average Variance Extracted (AVE) .37 .44 .39 

FSS Short 
ABA  

(3 items) 
FP  

(3 items) 
Total FSS  
(6 items) 

Cronbach’s Alpha coefficient (α) .69 .65 .79 

McDonald’s Omega coefficient (ω) .69 .68 .81 

Average Variance Extracted (AVE) .42 .27 .43 

FP = Fluency of Performance, ABA = Absorption by activity. 
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attempt to improve internal consistency of the original ABA factor (see Table 2 
for alpha coefficients). 

In general, reliability analysis confirmed initial reservations about the incom-
patibility of the original two-factor item allocation for the Greek culture. Also, 
the need to either remove and/or reverse-score item 10 emerged to improve al-
pha coefficients of ABA and FSS total. Specifically, for the original FSS the total 
internal reliability (see Table 3) although satisfactory (.79) it would benefit from 
the removal of item 10 (.83). Nevertheless, the alpha was unsatisfactory for ABA 
(.34) but not for FP (.84). The pattern was repeated after reverse-scoring item 10. 
Remember item 10 was the one that raised issues during translation because of 
the negative meaning. Also note that both ABA and FSS total alpha would bene-
fit from the removal of item 10 (Table 3). 

On the contrary, for the modified two-factor structure proposed for the Greek 
context with different item allocation per factor (see Table 1), alphas were ade-
quate for both ABA (.74) and FP (.65). Finally, FSS-6 Short had adequate alphas 
in all factors, taking into account the brevity of the scale, since alpha depends on 
the number of items evaluated (Cortina, 1993; Nunnally & Bernstein, 1995). 
Likewise, Omega coefficient was adequate for the total FSS, acceptable for the 
modified two-factor structure, and equally acceptable for FSS-6 Short. Regarding 
AVE, for both the modified two factor structure proposed for the Greek context 
and the FSS-6 Short, AVEs were below acceptable limits (see in Table 2). 

3.3. Univariate and Multivariate Normality 

The data violated the assumption of univariate normality. All Kolomogo-
rov-Smirnov tests (Massey, 1951) on each one of the 10 items of FSS were statis-
tically significant with p = .000, indicating a non-normal distribution. Specifi-
cally, Kolomogorov-Smirnov ranged from D (160) = .17 to D (160) = .24, all p 
= .000. Next, to estimate multivariate normality four tests were carried out: 1) 
Mardia’s multivariate kurtosis test (Mardia, 1970); 2) Mardia’s multivariate 
skewness test (Mardia, 1970); 3) Henze-Zirkler’s consistent test (Henze & Zirk-
ler, 1990), and 4) Doornik-Hansen omnibus test (Doornik & Hansen, 2008). The 
null hypothesis was rejected for all four tests, indicating a violation of multiva-
riate normality. Specifically, Mardia’s multivariate skewness was 21.66, χ2 (220) = 
590.25, p = .0000. Mardia’s multivariate kurtosis was 154.39, χ2 (1) = 197.13, p 
= .0000. Henze-Zirkler multivariate test was 1.5742, χ2 (1) = 1518.34, p = .0000 
and finally chi-square for the Doornik-Hansen test was χ2 (20) = 43.67, p = .0017. 

3.4. Evaluation of Construct Validity with Confirmatory Factor  
Analysis (CFA) 

Given the results of the normality tests, CFA was carried out with MLR for the 
estimation of parameters (c.f. Muthen & Muthen, 2012). MLR is a rescal-
ing-based estimation method appropriate for non-normal distributions and un-
like similar approaches it offers standard errors and chi-square test (Wang &  
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Table 3. Model fit of the FSS models tested. 

Model χ2 χ2 df χ2/DF CFI TLI RMSEA 
RMSEA 
Lower 

CI 

RMSEA 
Higher 

CI 
SRMR FACTOR LOADINGS 

Factor  
Correlations 
or Bifactor 

 N =160            

MODEL 1 (ICM-CFA) 
Single factor 

64.29 35 1.84 .911 .885 .072 .044 .100 .062 −.130 - .791 - 

MODEL 2 (ICM-CFA) 
Single factor with10 

Reversed 
64.29 35 1.84 .911 .885 .072 .044 .100 .062 .130 - .791 - 

          ABA FP ABA-FP 

MODEL 3 (ICM-CFA) 
2-factor with10 Reversed 

62.79 34 1.85 .912 .884 .073 .044 .101 .061 .121 - .770 .614 - .795 .877 

MODEL 4 (ICM-CFA) 
2-factor with 10  
Reversed & cv. 

41.14 32 1.29 .972 .961 .042 .000 .076 .053 .117 - .764 .607 - .758 .902 

MODEL 5 (ICM-CFA) 
2-factor without 10 

52.40 26 2.02 .917 .885 .080 .048 .111 .057 .219 - .779 .615 - .794 .864 

MODEL 6 (ICM-CFA) 
2-factor without 10 & cv. 

31.15 24 1.30 .977 .966 .043 .000 .082 .046 .229 - .771 .610 - .755 .891 

MODEL 7 (ICM-CFA) 
2-factor new with 10 

Reversed 
45.95 34 1.35 .964 .952 .047 .000 .079 .058 .145 - .822 .351 - .805 .760 

MODEL 8 (ICM-CFA) 
2-factor new without 10 

36.43 26 1.40 .967 .954 .050 .000 .086 .054 .169 - .818 .352 - .803 .764 

MODEL 9 (ICM-CFA) 
FSS Short, 2-factor w. 

6 items 
6.53 8 .82 1.000 1.000 .000 .000 .081 .030 .610 - .679 .360 - .764 .868 

MODEL 10 (ESEM) 
2-factorwith 10 Reversed 

34.08 26 1.31 .975 .957 .044 .000 .081 .039 −.119 - .894 −.208 - .788 .591 

          ABA FP 
Bifactor 
Loadings 

MODEL 11 (Bifactor 
CFA) 2-factor with 

10Reversed 
26.45 25 1.06 .995 .992 .019 .000 .067 .040 −.260 - .595 −.602 - .211 .143 - .822 

MODEL 12 (Bifactor 
ESEM) 2-factor with 10 

Reversed 
15.53 18 .86 1.000 1.000 .000 .000 .060 .023 −.242 - .696 −.244 - .582 .135 - .835 

MODEL 13 (Bifactor 
CFA) 2-factor new with 

10 Reversed 
28.61 25 1.14 .989 .980 .030 .000 .073 .038 −.284 - .625 .026 - .546 .008 - .673 

MODEL 14 (Bifactor 
ESEM) 2-factor new 

with 10 Reversed 
15.53 18 .86 1.000 1.000 .000 .000 .060 .023 −.585 - .474 −.147 - .652 .380 - .750 

MODEL 15 (Bifactor 
CFA) General = Flow 
10 items, 10R Specific 
= FP & ABA (6 items) 

44.44 29 1.53 .953 .927 .058 .017 .090 .058 .040 - .639 .175 - .542 .146 - .823 

Parameter estimator = MLR; FP = Fluency of Performance, ABA = Absorption by activity; ICM-CFA = Cluster Model Confirmatory Factor Analysis, Bifac-
tor CFA = Bifactor Confirmatory Factor Analysis, ESEM = Exploratory Structural Equation Modeling, Bifactor ESEM = Bifactor Exploratory Structural 
Equation Modeling; TLI = Tucker-Lewis index, CFI = comparative fit index, RMSEA = root meansquare error of approximation (90% CI), SRMR = stan-
dardized root mean square residual, CI = confidence Interval; Bold indicates optimal fit models. 
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Wang, 2012). Moreover, MLR is suitable for small samples (Bentler & Yuan, 
1999; Muthen & Asparouhov, 2002; Wang & Wang, 2012). Goodness of fit was 
evaluated by the following fit measures: The Standardized Root Mean Square 
Residual (SRMR), the Root Mean Square Error of Approximation (RMSEA, 90% 
CI), the Comparative Fit Index (CFI), the Tucker-Lewis index (TLI), and finally 
the Chi-square/df ratio. Acceptable fit was evaluated based on the following 
standards (Hu & Bentler, 1999; Brown, 2015): RMSEA ≤ .06 (90% CI ≤ .06), 
SRMR≤ .08, CFI ≥ .95 and TLI ≥ .95 and lastly chi-square/DFratio < 3 (Kline, 
2016). The comparison of multiple fit indices offers a more reliable evaluation of 
model fit (Brown, 2015). Additionally, alternative CFA models were tested with 
item 10, without item 10, and with item 10 reversed-scored (see in Table 3). 

Based on prior empirical evidence, the following models were evaluated. 
MODEL 1 is a single factor model with all 10 FSS items in a single factor without 
item 10 reversed. Similarly, MODEL 2 is a single-factor model with item 10 re-
versed-scored. A unidimensional structure for the10 FSS flow items was pro-
posed by Engeser and Rheinberg (2008). Besides, it is a standard practice to test 
a single-factor model, evaluating the assumption of maximum parsimony 
(Crawford & Henry, 2004; Brown, 2015). MODEL 3 is the two-factor structure 
proposed by Rheinberg et al. (Rheinberg et al., 2003; Engeser & Rheinberg, 2008; 
Engeser, 2012) with the two flow factors: fluency of performance (FP; items 2, 4, 
5, 7, 8, 9) and absorption by activity (ABA; items 1, 3, 6, 10). MODEL 4 is a vari-
ation of MODEL 3 with error covariances added. MODEL 5 is the two factor 
model proposed by Rheinberg et al. (Rheinberg et al., 2003; Engeser & Rhein-
berg, 2008; Engeser, 2012) without item 10 because its factor loading was nega-
tive, as shown in the factor loadings range of the single factor models (Table 3). 
MODEL 6 is a variation of MODEL 5 with error covariances added. MODEL 7 is 
the modified two-factor item allocation, compatible with the Greek context, 
having items 1, 8, 9 in the FP factor and items 2 - 7, 10 in the ABA factor (see 
Table 1 for comparison to the original item allocation). MODEL 8 is a variation 
of MODEL 7 without item 1. MODEL 9 is a new, empirical-based structure of 
FSS with 6 instead of 10 items separated in two factors (FP factor with items 1, 8, 
9 and ABA factor with items 2, 6, 7). Models 1 - 9 were all Independent Cluster 
Model Confirmatory Factor Analysis models (ICM-CFA). In ICM-CFA second-
ary factor loadings are by default assigned a zero value (Howard et al., 2016). On 
the contrary, MODEL 10 is an ESEM with the original 2-factor structure pro-
posed by Rheinberg et al. (Rheinberg et al., 2003; Engeser & Rheinberg, 2008; 
Engeser, 2012). ESEM (Asparouhov & Muthen, 2009) is a hybrid method of 
EFA, CFA, and SEM that potentially resolves misspecifications inherently 
present in ICM-CFA (Marsh et al., 2014). CFA misspecification problems are 
mainly attributed to zero-constrained secondary factor loadings, resulting to in-
flated factor loadings (Marsh et al., 2014). Next, MODELS 11-16 are Bifactor 
CFA (Schmid & Leiman, 1957) and Bifactor ESEM (c.f. Reise, 2012; Marsh et al. 
2013) models. Reise et al. (2007) recommend the evaluation of Bifactor models 
as a good practice when evaluating factor structure. Apart from that, factor cor-
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relations between ABA and FP were> .65 in all alternative models tested (see 
Table 3), generally designating a Bifactor structure (Hammer & Toland, 2016). 
More specifically, MODEL 11 is a Bifactor CFA structure with a General Flow 
factor and ABA and FP as specific factors using the item allocation proposed by 
Rheinberg et al. (Rheinberg et al., 2003; Engeser & Rheinberg, 2008; Engeser, 
2012) and item 10 reversed. MODEL 12 is a Bifactor ESEM variation of MODEL 
11. MODEL 13 is a Bifactor CFA structure with a General Flow Factor and ABA 
(items 2 - 7 and10 reversed) and FP (items 1, 8, 9) as specific factors with an al-
ternative item allocation customized for the Greek context. A higher order 
structure on the flow construct was elaborated by Moneta (2012). However, a 
higher order structure cannot be evaluated for FSS, because it has a two factor 
structure (Wang & Wang, 2012). However, Bifactor structures can successfully 
replicate higher order structures (Howard et al., 2016), without the above limita-
tions. MODEL 14 is a Bifactor ESEM variation of MODEL 13. Finally, MODEL 
15 is a Bifactor CFA model with all 10 FSS items loading on the General Flow 
factor but only 6 items loading on two specific factors (FP with items 1, 8, 9 and 
ABA with items 2, 6, 7). See in Table 3 all 15 models evaluated.  

The fit for each of the alternative models evaluated was the following. 
MODEL 1 and 2 with a single-factor structure had a poor fit. However, from 
their factor loadings (Table 3) the need for reversing item 10 was evidenced. 
MODEL 3, the original 2-factor structure with item 10reversed, also had an un-
satisfactory fit. MODEL 4 had a tolerable fit due to error covariances added. In 
MODEL 5the fit was only marginally improved after item 10 removal but re-
mained inadequate. MODEL 6 (basically MODEL 5 with error covariances add-
ed) had a marginally improved fit. Note that factor loadings for the original 
bi-dimensional MODELS 3 - 6 were also comparable (from .117 to .795). 
MODEL 7, the modified two-factor item allocation had all fit indexes within ac-
ceptable limits with a very good fit. The removal of item 10 (MODEL 8) margi-
nally improved fit. In MODEL 9, the shorter FSS alternative showed a good fit 
with 3 fit indices in maxim possible values and acceptable factor loadings. The 
ESEM MODEL 10 had an acceptable fit but with cross-loadings and unsatisfac-
tory factor loadings (see Table 3). Regarding Bifactor models tested, they all 
generally had an adequate fit with some indexes at maximum values (in Bifactor 
ESEM MODELS 12 and 14). Finally, fit statistics for MODEL 15, were good. In 
general, it must be noted that factor loadings of the specific factors in all Bifactor 
models were unsatisfactory despite the good fit statistics (see Table 3 for details).  

Taking into consideration the goodness-of-fit indices and the factor loadings 
(Table 3), three competing optimal models emerged: 1) The modified 2-factor 
model with ABA and FP having a different item allocation, customized for the 
Greek context (MODEL 7), Chi-square = 45.95, chi-square/df = 1.35, CFI = .964, 
TLI = .952, RMSE = .047, SRMR = .058, with factor loadings ranging from .145 
to .822 for the ABA factor and from .351 to .805 for the FP factor. The two fac-
tors were inter-correlated with a value of .760, suggesting a strong relation be-
tween them (see Figure 1(a)). 2) The short version of FSS with 6 items in 2 
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3-item factors (MODEL 9) had also a very good fit, Chi-square = 6.53, 
chi-square/df = .82, CFI = 1.000, TLI = 1.000, RMSE = .000, SRMR = .030, with 
factor loadings ranging from .610 to .679 for the ABA factor and from .360 
to .764 for the FP factor. Moreover, covariance between the two factors was .868 
indicating a very strong relation between the two factors (see Figure 1(b). 3) 
The Bifactor CFA model with a General Flow factor with 10 items and two spe-
cific factors (ABA; items 2, 6, 7 and FP; items 1, 8, 9). However, despite the good 
fit, factor loadings in the specific factors were unsatisfactory (see Figure 1(c). 
After considering the above findings, we will use the modified 2-factor model 
having the original factors with different item allocation (MODEL 7) and the 
short version of FSS with 6 items in 2 factors (MODEL 9) in subsequent analyses.  

3.5. Multiple Indicators Multiple Causes Modeling (MIMIC)  

CFA with covariates or MIMIC modeling is an alternative method for examining 
invariance of indicators and latent means in multiple groups, by regressing them 
onto covariates indicating group membership. Crucially, MIMIC models are 
 

 
(a)                                   (b) 

 
(c) 

Figure 1. Path diagrams of the three optimal models emerged: (a) The 2-factor original 
FSS structure with different allocation of items probably due to cultural differences; (b) A 
shorter alternative of FSS with 6 items in the two original factors; (c) The bifactor struc-
ture with the 6 items of FSS-6 short load on the specific ABA and FP factors and a general 
flow factor with all 10 items of FSS (an hybrid Bifactor structure of A and B above).  
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more appropriate for small samples (even of N = 150) than multiple-group CFA 
(Brown, 2015: pp. 273-274).  

Initially, a viable measurement model was necessary, collapsing across speci-
fied groups (i.e., a typical ICM-CFA model). The modified 2-factor model with 
ABA and FP having a different item allocation for the Greek context was used 
for this purpose in the full sample (N = 160), because it showed optimal fit in the 
CFA. Then, the covariates of age (≤35 = 0 and ≥36 = 1) and marital status (sin-
gle, divorced, widowed=0 and married =1) were added to examine their direct 
effects on the factors and selected indicators of the model (see Figure 2). The 
results showed that the fit of this model (M1) was not acceptable (see Table 4 
and Figure 2(a)). The effect of age on ABA factor was positive and statistically 
significant, .489, p = .010. Likewise, the effect of age on FP factor was positive 
and statistically significant, .226, p = .003. Thus, respondents in the age of 36 
(the mean age in the sample) or older have a higher mean than those in the age 
of 35 or younger, on both ABA and FP (measurement noninvariance). Regard-
ing the covariate of marital status, the effect of marital status was positive and 
not statistically significant, on ABA .298, p = .070. and on FP, .106, p = .125. The 
explained variances in the ABA and FP vary from .11 to .15.  

After investigating the effect of the age and marital status covariates on ABA 
and FP factors, we also examined whether these covariates directly affected the 
observed endogenous indicators (i.e. Differential item functioning; Muthén, 
1989). Therefore, a direct effect of marital status was added on item 6 (“I am to-
tally absorbed in what I am doing”), suggested by modification indices (see Fig-
ure 2(b)). The results showed that this model (M2) fitted the data well (Table 
4). The effect of marital status on item 6 was negative and statistically signifi-
cant, −.689, p = .000, suggesting that item 6 is not invariant (population hetero-
geneity). The above findings are supported by empirical literature reporting sig-
nificant association of flow with age (Sahoo & Sahu 2009). 

3.6. Concurrent Validity 

Correlation analysis was implemented using a measure of subjective well-being 
(SWLS; Diener et al., 1985) and two measures of positive emotionality and nega-
tive emotionality (SPANE; Diener et al., 2009, 2010; SPANE-8, Kyriazos et al., in 
press). Table 5 presents the results of the correlation analysis.  
 

Table 4. Goodness of fit statistics of MIMIC models evaluated. 

Model 
Chi-Square 

Value 
Chi-Square 

df 
Chi-square 

/df 
CFI TLI RMSEA 

RMSEA 
Lower CI 

RMSEA 
Higher CI 

SRMR 

N=160          

M1. MIMIC (no direct effects) 82.40 50 1.65 .918 .893 .064 .038 .088 .062 

M2. MIMIC (Q6 on MS) 69.13 49 1.41 .949 .932 .051 .016 .077 .057 

Estimator = MLR, MS = marital status; RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index, TLI = Tucker-Lewis Index; CI 
= confidence interval. 
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Table 5. Correlation Analysis of FSS to examine concurrent validity. 

N = 160 

Spearman’s rho correlations 

Original FSS 
Modified FSS for 
the Greek context 

FSS-6 Short 

FP ABA Total FP-2 ABA-2 FP-3 ABA-3 Total 

SPANE-12 P .50 .37 .51 .30 .54 .30 .46 .42 

SPANE-12 N −.49 −.33 −.50 −.42 −.47 −.42 −.42 −.47 

SPANE-12 B .56 .40 .57 .42 .58 .42 .50 .51 

SPANE-8 P .50 .35 .51 .29 .54 .29 .45 .41 

SPANE-8 N −.48 −.32 −.48 −.42 −.44 −.42 −.39 −.45 

SPANE-8 B .58 .40 .59 .43 .58 .43 .50 .51 

SWLS .50 .33 .51 .31 .54 .31 .41 .40 

All p values were < .01. SPANE P = SPANE POSITIVE, SPANE N = SPANE NEGATIVE, SPANE B = 
SPANE AFFECT BALANCE; SPANE-8 N = Bad, Sad, Afraid, Angry, SPANE-8 P = Pleasant, Happy, Joyful, 
Contented. 

 

 
(a) 

 
(b) 

Figure 2. Path diagrams of the two MIMIC Models tested. (a) ICM-CFA with the cova-
riates of age (above and below mean sample age), and marital status (married, 
non-married); (b) MIMIC model with direct effect of marital status on Item 6 according 
to modification indexes.  
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For the original FSS (Rheinberg et al., 2003; Engeser & Rheinberg, 2008; En-
geser, 2012) the correlations with the affect scales were moderate to strong, 
ranging for FP from −.49 (SPANE-12 N) to .58 (SPANE-8 B), for ABA from 
−.33 (SPANE-12 N) to .40 (SPANE-8 B), and for total FSS from −.50 (SPANE-12 
N) to .59 (SPANE-8 B). The correlations of the original FSS with life satisfaction 
were also strong but of lesser magnitude (M = .45). The correlations between the 
modified 2-factorFSS with the affect scales were also moderately strong, ranging 
for FP from −.42 (SPANE-8 N) to .43 (SPANE-8 B), and for ABA from −.47 
(SPANE-12 N) to .58 (SPANE-8 B). The correlations of the modified 2-factor 
FSS with life satisfaction were also moderate to strong, (M = .43). The correla-
tion pattern of the FSS short was similar to the alternative FSS with moderate to 
strong correlations with the affect scales, ranging for FP from −.42 (SPANE-12 
N) to .43 (SPANE-8 B), for ABA from −.42 (SPANE-12 N) to .50 (SPANE-8 B) 
and for Total FSS-6 form −.47 (SPANE-12 N) to .51 (SPANE-8 B). Finally, FSS-6 
Short had moderate correlations to life satisfaction (M = .37), see Table 5 for 
details. The correlation of the total FSS-6 Short with the original FSS (Engeser, 
2012) was very strong (.93).   

4. Discussion 

The focus of this research was to evaluate the psychometric properties of the 
Flow Short Scale (Rheinberg et al., 2003; Engeser & Rheinberg, 2008; Engeser, 
2012) in Greek adults of the general population. Specifically, research objectives 
were the following: 1) To evaluate construct validity with Confirmatory Factor 
Analysisby applying techniques including ICM CFA, ESEM, Bifactor CFA and 
Bifactor ESEM. 2) To evaluate invariance for item intercepts and latent factor 
means with Multiple Indicators Multiple Causes (MIMIC) method, controlling 
for the effects of age and marital status. 3) To evaluate Internal Reliability, Con-
struct Reliability (Hoque et al., 2017) and AVE-based convergent validity. 4) To 
examine the relation of FSS with a measure of subjective well-being (SWLS; Di-
ener et al., 1985) and with two measures of emotionality (SPANE-12; Diener et 
al, 2009, 2010; SPANE-8; Kyriazos et al., in press), demonstrating Concurrent 
Validity. The 3-faced construct validation method could not be implemented 
because of the inadequate sample size, so the proposed alternative method was 
implemented for small sample sizes (Kyriazos et al., in press). 

The main findings suggested that: 1) the bi-dimensional factor structure of 
FSS is confirmed but not with the original item allocation proposed (Rheinberg 
et al., 2003; Engeser & Rheinberg, 2008; Engeser, 2012) but with a modified item 
allocation (see Table 1), that is probably a culture-specific effect; 2) a shorter, 
6-item version of FSS also emerged having the original two factors of ABA and 
FP (with 3 items each); 3) The modified bi-dimensional model and the Shorter 
FSS had satisfactory internal consistency and construct reliability (Hoque et al., 
2017). 4) A MIMIC model indicated a significant direct effect of the age cova-
riate on FSS factors thus, population heterogeneity. A significant direct effect of 
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marital status on an indicator (item 6, I am totally absorbed in what I am doing) 
was found, thus measurement noninvariance. 

Initially, during the translation process, a modified item allocation occurred 
for ABA and FP for the Greek context. Additionally, items 11 - 13 (about per-
ceived importance) were excluded from the analyses because the FSS scale con-
sists of ten items measuring the nine components of flow (Jackson & Marsh, 
1996; Jackson & Csikszentmihalyi, 1999; Engeser, 2012). The additional items 
were designed separately for the evaluation of perceived demand/skills fit 
(Schiepe-Tiska & Engeser, 2017). Besides, Ellis et al. (1994) suggested that many 
facets of experience are not clearly connected to the flow construct and therefore 
cannot be regarded as flow indicators. In particular, variables like “wish to do 
the activity” have never been part of the flow experience (cited in Moneta, 2012). 

Next, reliability analysis confirmed our initial reservations about the incom-
patibility of the original two-factor item allocation for the Greek culture because 
Cronbach’s alpha for the ABA factor (Engeser & Rheinberg, 2003, 2008; Engeser, 
2012) was below the generally acceptable limits (Kline, 1999; Hair et al., 2010). 
Thus, the modified item allocation for ABA and FP for the Greek context was 
evaluated in an attempt to improve internal consistency of the original ABA 
factor. This modified FSS bi-dimensional structure had acceptable internal relia-
bility and construct validity (Hoque et al., 2017). All AVE values were below the 
acceptability value. Finally, FSS-6 Short also had acceptable alphas despite the 
dependence of alpha scale length (Cortina, 1993; Green, Lissitz, & Mulaik, 1977; 
Nunnally & Bernstein, 1995). 

Moving into the CFA results, a total of 15 alternative CFA models were ex-
amined. Nine of them were ICM-CFA models, where secondary factor loadings 
are by default constrained to zero (Marsh et al., 2014; Howard et al., 2016). On 
the contrary, one of the alternative models was an ESEM model (Asparouhov & 
Muthen, 2009), where secondary factor loadings are freely estimated (Marsh et 
al., 2014). Finally, three Bifactor CFA (Schmid & Leiman, 1957) and two Bifactor 
ESEM models (c.f. Reise, 2012) were examined. Summarizing fit results of the 
alternative models tested, single factor models showed poor fit, indicating that 
FSS in Greek context is a multidimensional measure. Fit indicators of models 
having the original 2-factor structure (Rheinberg et al., 2003; Engeser & Rhein-
berg, 2008; Engeser, 2012) did not achieve desired fit limits, both with and 
without item 10, or with item 10 reversed. ESEM models, despite the good fit 
statistics, had cross-loadings and unsatisfactory factor loadings. Likewise, all 
factor loadings of Bifactor models were unsatisfactory despite the good fit meas-
ures.  

Taking into consideration the goodness-of-fit indices and factor loadings, two 
optimal models arose: 1) The modified 2-factor model with the original ABA 
and FP factors but different item allocation possibly due to context-specific ef-
fects; 2) The shorter version of FSS, having 6 items in two 3-item factors. This is 
an empirically derived version, supported also by flow theory (c.f. the 6 core fa-
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cets of flow; Rheinberg, 2008); The Bifactor CFA model contained a General 
Flow factor with 10 items and two specific factors with 6 items (ABA; items 2, 6, 
7 and FP; items 1, 8, 9). However, despite the good fit, the loadings in the specif-
ic factors were inadequate. Besides, dimensionality of a construct based only on 
Bifactor analysis (Schmid & Leiman, 1957; c.f. Reise, 2012) has been criticized 
(Joshanloo, Jose, & Kielpikowski, 2017; Joshanloo & Jovanovic, 2016). 

Moreover, the modified 2-factor model with ABA and FP having a different 
item allocation for the Greek context was used as a measurement model in a 
CFA with covariates modeling (MIMIC), controlling on the effects of age (using 
mean age to create age groups) and marital status (married and non-married as 
the two groups were almost equally distributed) on ABA and FP because the 
sample size was inadequate for testing measurement invariance with the stan-
dard Multiple group CFA. On the contrary MIMIC can handle small sample siz-
es (Brown, 2015). Results indicated that respondents in the age of 36 and older 
had a higher mean than those in the age of 35 and younger, on both ABA and FP 
factors (population heterogeneity). Additionally, item 6 (I am totally absorbed in 
what I am doing) is not invariant in married and non-married respondents 
(measurement noninvariance). Generally, to the best of our knowledge, all the 
above empirical findings cannot be compared to similar results, due to lack of 
empirical literature on FSS factor structure, especially using CFA techniques. 
However, a study in the Indian culture reported significant association of flow 
with age, education and income supporting MIMIC findings (Sahoo & Sahu 
2009; in Singh et al., 2016). 

Finally, correlation analysis that followed showed that FSS had a moderately 
strong relation with both affect and life satisfaction, evidencing concurrent va-
lidity. These findings are confirmed by current research since flow was positively 
related with happiness and life satisfaction (Sahoo & Sahu 2009; cited in Singh et 
al., 2016). Moreover, studies on flow reported similar findings about the relation 
of flow with Scale of Positive and Negative Experiences (Diener et al., 2009, 
2010) and Flourishing Scale (Singh et al., 2016).   

5. Conclusion 

Engeser and Schiepe (2012) pointed out the need of integration and standardiza-
tion of the existing measurement methods and tools because models and mea-
surement methods are vital to the development and application of flow (in Mo-
neta, 2012). The purpose of this research was in line with these suggestions. The 
most prominent finding is that FSS is not a unidimensional but a bi-dimensional 
measure of flow in Greek context, having the original factors but with different 
items allocated to them. However, despite the positive findings, this alternative 
structure remains to be tested in different samples. FSS-6 short is an empirically 
derived version, also supported by flow theory (about the 6 core facets of flow; 
Rheinberg, 2008), but additional validation is required. However, initial results 
of the above proposed that structures are promising, suggesting two valid and 
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reliable structures for the measurement of flow. On the other hand, additional 
research in a larger sample is necessary to verify these promising, initial results, 
as well as to investigate inadequate AVE results. Moreover, the results of this ad 
hoc sample must be generalized with caution (Kline, 2009), however this is a 
common place in many research designs in psychology, i.e. student samples 
(Sears, 1986; Little, 2013). Nevertheless, these preliminary findings on the mod-
ified 2-factor solution of FSS and FSS-6 short are promising, suggesting that 
both versions are valid and reliable tools for measuring flow in the Greek con-
text.  
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