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ARTICLE INFO ABSTRACT

Keywords: We report a psychometric scale validation study on a Finnish translation of the Flow Short Scale
Flow (FSS). Data from 201 Finnish speaking participants were collected via the Prolific Academic
Finnish Flow Short Scale platform. To analyse the scale’s factorial structure, we performed Mokken scale analysis, Par-
Scale validation allel Analysis, Very Simple Structures analysis and a standard Confirmatory Factor Analysis.
Psychometrics Then, we evaluated the correlations between FSS and two other Flow scales, the Flow State

Scale and Flow Core Scale. Finally, we evaluated the FSS’s ability to distinguish Flow-inducing
experiences from boring (non-Flow-inducing) experiences. Collectively the results showed that
an 8-item, two-factor version of the scale was a justified instrument with good psychometric
properties.

1. Introduction

Flow is an intrinsically rewarding psychological state characterized by deep attentional involvement in the task at
hand [Nakamura and Csikszentmihalyi, 2002]. Ever since Csikszentmihalyi’s introduction of Flow in 1975, there has
been increasing interest in the concept. Today, the Flow experience is the focus of hundreds of empirical studies from
a diversity of fields including educational psychology, recreation and leisure sciences, game design, and many others.

The researcher who wishes to investigate Flow, however, faces numerous methodological uncertainties. One of
these is the important question of how to operationalize Flow, which has not been done in a consistent way. Indeed,
a recent review of Flow operationalizations found that, across the 42 reviewed studies (from 2014-"19), Flow was
operationalized in 24 distinct ways [Abuhamdeh, 2020]. A second issue faced by many researchers who wish to
investigate Flow is the limited number of scales that have been validated for use in languages other than English.
Such revalidation studies are crucial, because one cannot assume that a scale developed in one language will perform
similarly when adapted to another language. Thus, pending an international consensus study to develop a universal
multilingual Flow instrument, the most parsimonious way to operationalize Flow for a given language context is to
translate and revalidate an existing, popular Flow scale.

The purpose of the current study is twofold: first, to translate and revalidate an existing Flow scale for the Finnish
language; second, by re-examining the factor structure of the scale, we aim to contribute insight into the generalize-
ability of the original scale across languages and contexts. Existence of a validated short Flow scale would be valuable
in the Finnish context, since there is a wealth of human-focused research in relevant areas, such as education, music,
games and gambling, sports, and traffic psychology.

Examining the state of the art, Abuhamdeh’s review [Abuhamdeh, 2020] illustrates that there are few widely-
used instruments for assessing state Flow (as opposed to trait Flow, or propensity to experience Flow), with the Flow
State scale [Jackson and Marsh, 1996] being the most popular general-purpose scale, and Flow Short [Engeser and
Rheinberg, 2008] and Core scales used less frequently. Revalidations of some of these scales have been published to
adapt them to specialist domains, such as reading [Thissen, Menninghaus, and Schlotz, 2018], web browsing [Mahnke,
Wagner, and Benlian, 2012], and clinical populations [Huang, Hu, Wu, Yang, Lee, Fang, Huang, Lai, and Yu, 2019].

We conducted another literature review to assess whether these scales have been revalidated for other languages. We
searched for each scale’s exact name on Scopus under Title, Abstract, and Keywords — we obtained 82, 20, and zero hits
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for State, Short, and Core scales respectively. Examining the results of this search suggests that there have been no vali-
dation studies of Short or Core scales in new languages. We found domain-specific revalidated translations of the Flow
State scale for athletics (Turkish [Caglar, Sari, As¢i, Eklund, and Jackson, 2020]; Brasilian Portuguese [Hernandez
and Voser, 2019]; Spanish [Garcia Calvo, Jiménez Castuera, Santos-Rosa Ruano, Reina Vaillo, and Cervell6 Gimeno,
2008]; French [Fournier, Gaudreau, Demontrond-Behr, Visioli, Forest, and Jackson, 2007]; Greek [Doganis, losifidou,
and Vlachopoulos, 2000]), music performance (Spanish [Moral-Bofill, Andrés Lopezdelallave, Pérez-Llantada, and
Holgado-Tello, 2020] — notably, this study found issues with the item related to temporal effects in Flow, as did we),
occupational therapy (Japanese [Yoshida, Asakawa, Yamauchi, Sakuraba, Sawamura, Murakami, and Sakai, 2013]).
The Flow State scale has also been revalidated in a Japanese translation for general-purpose use [Kawabata, Mallett,
and Jackson, 2008], while the Dispositional Flow trait scale has been translated and validated for general use in Italian
[Riva, Riva, Talo, Boffi, Rainisio, Pola, Diana, Villani, Argenton, and Inghilleri, 2017].

With respect to the Flow Short Scale [Engeser and Rheinberg, 2008], we found only one revalidation, which ex-
amined the factor structure of a Greek version of the scale [Kyriazos, Stalikas, Prassa, Galanakis, Flora, and Chatzilia,
2018]. In that study, the final scale structure was notably different from the one found in the original validation study
[Rheinberg, Vollmeyer, and Engeser, 2003]. This result serves to underscore the importance of examining the perfor-
mance of the Flow Short Scale in both different languages and different contexts.

The Flow Short Scale (hereafter FSS) [Engeser and Rheinberg, 2008], designed to measure state-level Flow, was
chosen here for translation and revalidation in Finnish based on two primary considerations. First, because Flow is often
measured in the context of repeated measures designs, we sought a short scale, one that would minimize participant
burden. Conveniently, the FSS consists of only ten items. Second, because we worked under the assumption that others
may subsequently use our derived scale, we sought a scale which was relatively popular among Flow researchers. FSS
has indeed been used to assess Flow in the context of a wide range of sports, games, and other goal-directed activities
(e.g. Brom, Déchtérenko, Frollova, Starkova, Bromova, and D’Mello [2017], Schattke, Brandstétter, Taylor, and Kehr
[2014], Harris, Vine, and Wilson [2017], Hermann and Vollmeyer [2016]. As indicated above [Abuhamdeh, 2020],
the Flow State Scale [Jackson and Marsh, 1996] is the more popular of the two most commonly used scales to measure
state-level Flow. However, we preferred the FSS because 1) the FSS conflates the experience of Flow and the conditions
of Flow to a lesser degree than the Flow State Scale, and 2) the FSS is shorter than the Flow State Scale.

In summary, our experiments and analyses, detailed below, together suggest that an 8-item, two-factor Finnish FSS
— that excludes items 1 and 3 from the original scale — is a justified, validated psychometric instrument.

2. Method

Finnish FSS was first used as the dependent variable (DV) in previous studies on the relationship between Flow
and performance, conducted the authors [Cowley, Palomiki, Tammi, Frantsi, Inkild, Lehtonen, Polonen, Vepsildinen,
and Lappi, 2019, Paloméki, Tammi, Lehtonen, Seittenranta, Laakasuo, Abuhamdeh, Lappi, and Cowley, 2021]. We
subsequently determined the need (outlined above) to fully validate the translated scale with a separate study designed
for scale validation (that is, larger sample size and no performance task). We obtained such data via the Prolific Aca-
demic online platform. We performed a series of psychometric analyses focused on the FSS and its factorial structure
(Mokken scale analysis, Parallel Analysis, Very Simple Structures analysis and Confirmatory Factor Analysis). Then,
we performed a sensitivity analysis evaluating the correlations between FSS and two other well-known Flow state
scales, the Flow State Scale [Jackson and Marsh, 1996] and Flow Core Scale [Martin and Jackson, 2008]. Finally, we
evaluated the FSS’s ability to discriminate between “Flow-inducing” and “boring” experiences.

2.1. Participants

In total, 201 Finnish speaking individuals (94 female, mean age = 29.2) participated in a cross-sectional study on
the commercial online platform Prolific Academic. Of the participants, 89 (44.5 %) had at least a bachelor’s degree.
Participants were compensated 1.5 pounds sterling (about 1.76 euros), and participation took 15.2 minutes on average.

The current study was run as a part of a larger project [Palomiki et al., 2021], which was approved by the University
of Helsinki Ethical review board in humanities and social and behavioral sciences (statement 31/2017; study title
MulSimCoLab). Under Finnish law, this particular experiment did not require ethical permission as it was non-invasive,
non-sensitive research conducted on adults. The experiment was carried out in accordance with the code of ethics of
the world medical association (Declaration of Helsinki) for experiments involving humans. Informed consent was
obtained from all participants.
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2.2. Procedure

The design was cross-sectional. Participants first gave informed consent and then completed all psychometric
measures in the same order. Before the measures, participants read instructions telling them to spend one minute to
recall and visualize a previously experienced Flow-inducing event [as per Jackson and Marsh, 1996], and were then
asked to write down a short description (max 10 words) of that event in a text box.

On the next pages the participants were instructed to fill in the Flow Short Scale, Flow Core Scale, and Flow State
Scale in that order, based on their memory of the Flow-inducing event. After filling in the scales, participants were
instructed to recall and visualize a boring, non-Flow-inducing, event and again fill in the Flow Short Scale, but this
time based on their memory of the boring event (translations below). As before, participants were also asked to give a
short 10-word description of their (boring) experience. Finally, all participants were debriefed, thanked and dismissed.

Before filling in the FSS for the first time, participants received the following instructions to recall a ‘Flow-like
experience’ (translated from Finnish):

"After about 1.5 minutes, a button will show up at the bottom of the screen - click on it to continue. On the next page
you will be asked questions regarding a small exercise we would like you to do. Use this short waiting time to recall
a successful experience that required some skill but happened fluently, and in which you absorbed in (an experience
where you felt like in a ‘Flow’ state). It can be a positive experience of rock climbing, playing the guitar, meditating,
or a successful motocross track - it can be anything. It doesn’t matter what the experience or situation was, as long as
it was a ‘Flow’ experience to you, yet also challenging. However, it is important that you concentrate on imagining
this experience vividly."

Before filling in the FSS for the second time, participants received the following instructions to recall a "boring
experience" (translated from Finnish):

"Now we would like you to repeat the previous exercise, but this time we ask you to recall a situation that has been
particularly dull, perhaps difficult and boring, and felt like lasting forever (a situation where you definitely did not
experience a ‘Flow’ state). It can be, for example, a particularly unexciting day at a summer job at an assembly line
or drag and tiresome cleaning day, or a mechanical and repetitive task, but one that is challenging enough to keep
you from focusing even on your own thoughts. It doesn’t matter what the experience or situation was, as long as it was
particularly dull and boring. However, it is important that you concentrate on imagining this experience vividly."

2.3. Materials
2.3.1. Flow Short Scale (FSS)

The FSS [Engeser and Rheinberg, 2008] is a 10-item scale composed of two sub-scales — one intended to measure
“absorption” (4 items; e.g. “I do not notice time passing”), and the other intended to measure performance “fluency”
(6 items; e.g. “My thoughts/activities run fluidly and smoothly”). The scale is evaluated on a 7-point Likert scale
with anchors varying from “Not at all” to “Very much”. An additional 3 item measure of perceived importance is
administered with the FSS to determine the experienced importance of the given task (e.g. “I must not make any
mistakes here”).

The FSS items were first translated from English to Finnish, but modified slightly to reflect the game-like experi-
mental task used in [Cowley et al., 2019, Palomiki et al., 2021]. Table 1 shows the items in their original form (right
column), the Finnish version (left column) translated from the original, and the English version translated from the
Finnish (middle column). In this validation study the activity to be reflected on could be anything (unlike in [Cowley
et al., 2019], where participants reflected on the game-like task), so the items referring to "playing" were changed
minimally to refer to "activity" (e.g., item 10 ["Syvennyin peliin tdysin" / "I delved into the game fully"] was changed
into ["Syvennyin toimintaan tdysin" / "I delved into the activity fully"]). Note that in the original item 2, the words
"fluidly" and "smoothly" are almost synonymous, and in a gaming context, they are aptly captured by the single word
"sujuvasti" (which could also mean "fluently").
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Table 1
Translated and back-translated FSS items (modified for the current study)

Finnish FSS Validation

Item Finnish Translation

Back-translation

Original English

Peli tuntui juuri sopivan

Playing the game, | felt just

1 . | feel just the right amount of challenge

haastavalta the right amount of challenge J g &

. . . My thoughts/activities run fluidl
2 Pelasin sujuvasti | played fluently y ghts/ Y
and smoothly
3 En huomannut ajankulkua | did not notice time passing | do not notice time passing
4 Pystyin hyvin keskittymaan | found it easy to concentrate | have no difficulty concentrating
5 Mieleni oli selked My mind was clear My mind is completely clear
C e . I immersed (myself) fully in . .

6 Uppouduin t3ysin pelaamiseen playing (myself) fully | am totally absorbed in what | am doing
7 L3ysin oikeat liikkeet kuin | found the right moves The right thoughts/movements occur

itsestdan spontaneously of their own accord

. . | was able to cope with the task | know what | have to do each step
8 Olin koko ajan tilanteen tasalla .
all the time of the way
. . . | felt in control of the situation .
9 Tunsin hallitsevani tilannetta S / | feel that | have everything under control
| felt |1 had everything in control

10 Syvennyin peliin tiysin | delved into the game fully I am completely lost in thought
11 Koin pelissd onnistumisen It was important to me to Something important to me is at

tarkedksi succeed in the game stake here

Minusta tuntui silt3, etten saisi | felt like | shouldn't make .
12 .. e . . | must not make any mistakes here

tehdd yhtdkaan virhett3 any mistakes
13 Pelkasin epdonnistuvani | was worried about failing I am worried about failing

2.3.2. Flow Core Scale

The Flow Core Scale [Martin and Jackson, 2008] is a 10-item uniform scale intended to measure the state of “being
in Flow” or “the zone”. Items are evaluated on a 7-point Likert scale from 1 (“Strongly disagree”) to 7 (“Strongly
agree”). Example items are “I am ‘in the zone’”” and “I am ‘totally involved’”.

2.3.3. Flow State Scale

The Flow State Scale [Jackson and Marsh, 1996] is a 36-item scale comprising 9 subscales with 4 items each. The
subscales (example item in brackets) are: Challenge-skill balance (“I was challenged, but I believed my skills would
allow me to meet the challenge”), Action-awareness merging (“I made the correct movements without thinking about
trying to do s0”), Clear goals (“I knew clearly what I wanted to do”’), Unambiguous feedback (“It was really clear to
me that I was doing well”), Concentration on task at hand (“My attention was focused entirely on what I was doing”),
Paradox of control (“I felt in total control of what I was doing”), Loss of self-consciousness (“I was not concerned with
what others may have been thinking of me”), Transformation of time (“Time seemed to alter (either slowed down or
speeded up)”), and Autotelic experience (I really enjoyed the experience”). Items are evaluated on a 7-point Likert
scale from 1 (“Strongly disagree”) to 7 (“Strongly agree”).

2.4. Analyses

We first ran a Mokken scale analysis on the FSS. Mokken scale analysis refers to a series of procedures where in-
dividual scale items and their properties are investigated in the context of the whole scale [we followed the guidelines
of Sijtsma and van der Ark, 2017]. The analysis includes a number of distinct steps depending on the intended purpose
and technical details of the scale. We present the results for a 1) homogeneity analysis for individual items (i.e. normed
corrected item-scale covariance), 2) scalability analysis using the automated item selection procedure (AISP; to eval-
uate scale structure across multiple homogeneity index values), and 3) monotonicity analysis for individual items (i.e.,
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do higher scores on individual items correspond to higher scores on the whole scale). We also performed Parallel-
and Very Simple Structure -analyses [Revelle and Rocklin, 1979, Dima, 2018, van der Linden, 2016] to evaluate the
factorial structure of the scale. Finally, based on the results of these analyses, we performed a standard Confirmatory
Factor Analysis (CFA) using the Satorra-Bentler estimation method on a two-factor solution of the FSS. Since the two
factors are allowed to correlate freely, this analysis is analogous to an oblique rotation method in an exploratory factor
analysis.

The R syntax for all analyses reported here (alongside the data) can be found at https://doi.org/10.6084/
m9.figshare.14394446.

3. Results

The item-level homogeneity analysis is presented in Table 2. The recommended cut-off point for item homogeneity
index values (also known as scalability coefficients) in the literature is .30 [Sijtsma and van der Ark, 2017], which is
not reached by items 1 and 3.

The scalability analysis on different homogeneity index cut-off values is presented in Table 3. This analysis reveals
how the average homogeneity of the whole scale changes when items load on different factors. In Table 2, zeros
indicate unscalable items, ones across indicate a one-factor solution, and a combination of both ones and twos indicate
a two-factor solution for the whole scale. The analysis implies that, excluding items 1 and 3, a moderately scalable
instrument can be formed from items 2, and 4-10. Higher scalability values seem to result in a theoretically unsound
scale structure. According to Sijtsma and van der Ark [2017], scalability index values should be at least .30, but
preferably as high as possible. The FSS has acceptable scalability (between .35 and .45) when items 1 and 3 are
dropped.

We then performed a monotonicity analysis. According to the monotonicity violation indices, two clear violators of
monotonicity, at the scalability index value of .35, were items 1 and 3. Items 4 and 8 violated monotonicity minimally,
while items 6 and 10 had a single minor monotonicity violation each [Dima, 2018]. Note that items 1, 3, 6 and 10 form
the Absorption subscale in FSS according to the original scale structure [Engeser and Rheinberg, 2008]. For graphical
presentation of the monotonicity functions of individual items, see Figure 1.
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Figure 1: Monotonicity analysis of individual FSS items. The x-axis depicts the sum score of the whole scale. The y-axis
depicts the item response function. Optimally all item response funsctions should be relatively diagonal, or at the very
least without downward dips. Items 1 and 3 have a clear zig-zag -pattern, that is, a clear violation of monotonicity.
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Table 2
Item-level homogeneity analysis for Flow Short Scale.
Iltem name Homegeneity index  Standard error

FlowShort 1 0.232 .051
FlowShort 2 0.404 .038
FlowShort 3 0.198 .045
FlowShort 4 0.472 .033
FlowShort 5 0.396 .039
FlowShort 6 0.412 .039
FlowShort 7 0.391 .038
FlowShort 8 0.436 .037
FlowShort 9 0.421 .038
FlowShort 10 0.419 .038

Note. Items with homogeneity index value < .30 are highlighted.

Table 3
Item selection for different levels of homogeneity index thresholds.

Level of Homogeneity

Item 05 10 .15 20 25 30 35 40 45 50 55 60 65 .70 .75 .80
FlowShort 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
FlowShort 2 1 1 1 1 1 1 1 1 1 2 0 0 0 0 0 o0
FlowShort 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 O
FlowShort 4 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0
FlowShort 5 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 O
FlowShort 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
FlowShort 7 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
FlowShort 8 1 1 1 1 1 1 1 1 1 2 2 2 2 0 0 O
FlowShort 9 1 1 1 1 1 1 1 1 1 2 2 2 2 0 0 O
FlowShort 10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Note. Region of acceptable scalability, that retains a theoretically sensible scale structure, highlighted.

Next, we ran Parallel- and Very Simple Structure analyses [Revelle and Rocklin, 1979, Dima, 2018], both of which
suggested that the 10 FSS items contain two factors. In the VSS analysis, a two-factor solution has maximum com-
plexity with a fit index of .86. Increasing the number of factors does not result in lower (i.e. better) Bayes Information
Criterion values (the minimum of -73.05 is reached with a two factor-solution; BIC-values in all other solutions were
above -73). See Figure 2.

The analyses presented so far support dropping items 1 and 3, since they a) do not have the required level of
homogeneity, and b) violate the monotonicity assumption. In other words, items 1 and 3 do not pass the Mokken
scale analysis. Furthermore, items 1, 3, 6 and 10 are conceptually part of a separate subscale in the FSS. Both Parallel
Analysis and VSS analysis suggest that there are two factors in the scale. We therefore repeated the Mokken scale
analyses by leaving out items 1 and 3. These new analyses still suggested that there are two factors in the scale, and
that items 6 and 10 still had a minor tendency to violate the monotonicity assumption. Based on simply the eigenvalue
criterion, Parallel Analysis suggested there might be two factors, while the VSS analysis suggested that there were
either two or three factors.

Based on the results of the Mokken scale analysis, we ran a Confirmatory Factor Analysis (CFA) by allowing
items 6 and 10 to load on a separate factor from the rest of the items (see Figure 3 below). The resulting model had
a relatively good fit with the data (y2(19) = 51.93, CFI = .94, TLI = .91, RMSEA = .093, 90% CI [.06, .12], SRMR
= .055). However, as an exploratory analysis, we added a single error correlation between the items 8 and 9, which
had the highest modification index value (34.7). This substantially improved the scale: (y2(18) = 31.07, CFI = .97,
TLI = .96, RMSEA = .06, 90% CI [.027, .090], SRMR = .041). We also fitted a single factor solution for the 8-item
version of the scale, but this model had an unacceptable fit with the data ( ;(2(18) = 121.49, CFI = .80, TLI = .72,
RMSEA = .16, 90% CI [.13, .18], SRMR = .078); only by adding several error covariance terms could this version of

Page 6 of 12



Finnish FSS Validation

Non Graphical Solutions to Scree Test Very Simple Structure
) © [Eigenvalues (>mean = 2) <
\
|
"1 I
| —
| 2
| @ i T
\ T —
\ s -
II
|
® \
\ -
| g o
\ g =7 1
| 3
2 o
5 \ H -1~
s - —
E \ o -—
& \ g 1 1
oy | I
\ =
\ § <
\ >
|
\
|
\
\
‘0\
N
o
- . g
o
o o
~8-.
~oe_
=
o -
24
T T T T T T
2 4 4 8 10 1 2 9 4 5
Components

Mumber of Factors

Figure 2: Left: Results of Parallel Analysis suggest that there are two factors contained in the 10 items that make the
Flow Scale Short instrument. The green triangles represent random eigenvalues generated by the Parallel Analysis. The
first two actually observed eigenvalues (black circles) were higher than the randomly generated eigenvalues (eigenvalue

criterion). Right: Very Simple Structure analysis suggest that the two-factor solution is optimal. Increasing factors beyond
2 results in increase in BIC-values.

the scale be brought to acceptable levels of usability.! The principle of parsimony thus favors the 8-item, two-factor
version presented in Figure 3, below. While it is generally recommended that three items should minimally be used to
estimate latent factors, it is possible also by using only two items [Byrne, 2013, Shanmugam, 2020]. 2
We also ran a sensitivity analysis on 6-, 8- and 10-item versions of the FSS. The 6-item version (i.e. the Fluency
subscale) excluded items 1, 3, 6 and 10, while the 8-item version excluded items 1 and 3. Sensitivity analysis in this
context is a correlation matrix where all three versions of the FSS are correlated with other conceptually related scales.
The assessment is done qualitatively to estimate to what extent do correlations between the estimator variables fluctuate
between the different scale candidates. As can be seen in Figure 4, all the correlations between the 6-, 8-, and 10-item
versions of FSS are fairly similar.
To measure internal reliability, we calculated the Cronbach’s alpha- and Tarkkonen’s rho values for the 6-, 8-
and 10-item version of the scale; these values were 0.83, 0.84, 0.86 (Cronbach’s alphas), and 0.71, 0.75, and 0.76
(Tarkkonen’s rhos), respectively. These reliability measures indicate that the 8-item FSS version should be preferred.
Cronbach’s alpha values are sensitive to the number of items in the scale, but Tarkkonen’s rho corrects against this
sensitivity. All scale versions show good reliability in terms of Cronbach’s alphas. However, in terms of Tarkkonen’s
rho, the 6-item version is barely above the cutoff point of .71 (where signal to noise ratio > 1). The 8-item version
is clearly above the cutoff point and not significantly different from the 10-item version (indicating that items 1 and 3
bring noise to the construct).

In terms of external validity, the translated scale has already been used as a dependent variable in two studies
[Cowley et al., 2019, Palomiki et al., 2021], which yielded sensible and strong findings (thus demonstrating the scale
has good predictive properties in terms of both actual and self-reported behaviors). Moreover, the sensitivity analysis
performed in this paper further links the translated FSS with known scales with good demonstrated external validity.

I'We ran an additional CFA by adding a super-ordinate factor into the model. We did by firstly by merely adding an extra factor, and secondly
by running a Schmid-Leiman (g-factor) analysis. Both of these models failed to converge properly and did not yield proper standard errors of the
estimates. See our analysis script for further details.

2We also ran a parallel analysis on the 8-item version of the scale. The results (excluding the Keizer criterion) indicated that there was only

one factor. We also note that the predictive validity of the translated FSS did not change substantially depending on which version of the scale was
used; though the 8-item scale had the most robust structure.
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Figure 3: Final Confirmatory Factor Analysis for the 8-item Finnish FSS. This model has a good fit with the data: x*(18)
= 31.07, CFl = .97, TLI = .96, RMSEA = .06, 90% Cl [.027, .090], SRMR = .041.

Finally, to evaluate how sensitive the FSS is to the difference between “boring” and “Flow-like” experiences, we
ran a paired samples t-test comparing the two instruction conditions (see section 2.3.4 "Task instructions"). It is evident
that the scale still functions as intended irrespective of how many items are included (6-item version: t(200) = 17.8, p
< .001; 8-item version: t(200) = 22.6, p < .001; 10-item version: t(200) = 28.5, p < .001); see Figure 5.

4. Discussion

Our well-powered, comprehensively-analysed, scale-validation study provides results that support the use of our
Finnish translation of FSS with an 8-item, 2-factor version, which complements the state of the art of Flow measure-
ment.

We also examined the 6-item version corresponding to only the ‘Fluency’ sub-scale, but ultimately, although this
version does quite well in technical analysis, the choice should also be guided by a valid element of conservatism.
Scales should develop with data incrementally, that is, not vary too wildly across studies (on vagaries of individual
datasets). Another way to state it is that a scale is a model designed to predict a latent variable, and predictive models
should always be hedged against overfitting to training data, to enhance generality and thus predictive power.

Although the FSS represents the Flow experience as a unidimensional measure with 2 contributing conceptual
factors, fluency and absorption, our analyses do not clearly support this conclusion. Do these two factors capture
enough of the content of Flow, and are there other options? One must answer such questions by looking at the statistics
of the data collected with the instrument, i.e. do they support the 2 factor solution? For our translation, the analyses
suggest yes, though not with the items the original authors suggested. And one must also examine the semantics of
the items, i.e. do they capture core aspects of Flow as revealed by other self-report methods? Again our analyses
suggest yes. And yet, the analyses do not constrain us to our chosen solution, and so (just as there was originally),
there remains no empirical reason to separate fluency and absorption. They reflect a particular choice made by the
original researchers developing the scale.

In comparing the 8-item, two-factor solution with the original 10-item scale, it is particularly notable that item 1
(“I feel just the right amount of challenge”) failed to load on either factor. This replicates a result from a study which
examined the psychometric properties of a Greek version of the FSS Kyriazos et al. [2018]. Csikszentmihalyi Csik-
szentmihalyi [1975] did not conceptualize perceived challenge as a phenomenological element of flow experiences,
but as a condition which fosters them. Thus, given that item 1 has neither conceptual nor empirical justification, we
believe there is good reason to drop the item from all future versions of the FSS.
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Figure 4: Sensitivity analysis (correlation matrix and visualization) for different versions of FSS. FSS = Flow Short Scale;
FSS Fluency = 6 item FSS comprising only Fluency subscale; Fstate = Flow State Scale; cth = Concentration on task at
hand; poc = Paradox of control; aam = Action-awareness merging; csb = Challenge-skill balance; cg = Clear goals; Isc
= Loss of self-consciousness; uf = Unambiguous feedback; tot = Transformation of time. The ellipses and their colours
depict the strength of the correlation (thinner and darker ellipse = stronger correlation).

4.1. Limitations

Despite the many positive attributes of the FSS, it is not a perfect scale. One notable limitation is that it does not
measure one of the key components of the Flow experience — its autotelic (i.e. enjoyable; intrinsically motivating)
nature. From the beginning, Csikszentmihalyi explicitly conceptualized Flow as a form of enjoyment Abuhamdeh
[2021]. It was the enjoyable nature of Flow, and the positive implications this enjoyment had for motivation, he argued,
that positioned it as a vehicle for skill development and personal growth (i.e., greater ‘complexity’) Csikszentmihalyi
and Rathunde [1998]. Given the centrality of enjoyment in Csikszentmihalyi’s conceptualization of Flow, it seems
important for this aspect of the experience to be represented in the FSS.

A second limitation of the FSS relates to its scale of measurement. Whereas Flow, as an ‘optimal’ state of con-
sciousness, represents a discrete state, the FSS, like all Flow scales, operationalizes Flow as a continuous state, ranging
from ‘low flow’ to ‘high flow’. Because level of intensity is built into the Flow construct, this results in conceptual
imprecision. Kawabata and Evans Kawabata and Evans [2016] proposed one way to deal with this inconsistency: by
designating a ‘Flow cutoff” when using Flow scales.

Item 3 describes the passing of time. This is problematic if the scale is to be used generally, in a wide variety of
contexts with huge differences in the duration and time-constraints of the task. For instance, consider the study of
athletic performance - how time is experienced is clearly different in a 100m dash that lasts 10s vs. an ultramarathon
lasting up to several days - yet, arguably, Flow can be achieved in both.
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Figure 5: Comparison of Flow Short Scale (FSS) values between a Flow-like experience and a boring experience, separately
for 6-item-, 8-item-, and 10-item versions of FSS. Large blue dots represent median values, and the smaller dots represent
observations from individuals. Red slopes indicate individuals who reported experiencing more Flow during a “boring”
experience.

4.2. Future work

Our work, including the literature search described in the Introduction, highlights a major lacuna in the toolbox of
optimal experience researchers globally. Specifically, although reports on research are typically published in English,
self-report data should ideally be gathered in participants’ native language. This is particularly important when working
with constructs such as Flow that derive from the semantic analysis of self-reports (originally, interviews conducted
by Csikszentmihalyi and coworkers in the 1960s and 70s). As we are limited to a single study, future work should also
test the properties of the Finnish FSS in subsequent independent samples.

There are substantial resources and guidelines invested in making such validated translations available for, e.g.
intelligence quotient instruments Tanzer and Sim [1999]. Although domain-specific re-validated translations by in-
dividual research groups are no doubt valuable, there is a clear need for a standardised general-purpose instrument
available in multiple languages.

4.3. Conclusion

We have presented a psychometric validation of the Flow Short Scale in a Finnish language translation. Considering
the current fleet of validated Flow scales, we believe the FSS represents one of the better options out there. The FSS is
short, consisting of only 10 items, and such brevity is desirable given that Flow is often measured in repeated-measures
designs. Compared to the Flow State Scale (the most commonly used Flow scale), the FSS conflates the experience
of Flow with the conditions of Flow to a lesser extent Abuhamdeh [2020]. Finally, the FSS is commonly used in Flow
research, which means that its results can be meaningfully compared across a number of studies.

Given the challenges described above, the need for a standardised general-purpose instrument available in multiple
languages seems to be one that calls for a consensus-driven international consortium project, which would move us
closer to harmonising the field of Flow research.
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