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Abstract
Flow at work is thought to be a dynamic and contextually bounded experience. Its relevance to optimal human functioning is well documented. Although flow theory suggests
a mutually reinforcing association between flow and strengths use, with support by crosssectional and short-term studies, the inter-relationship of flow at work and strengths use
prospectively over long time periods is unknown. Using data collected from a panel of
school staff (N = 253) across five measurement occasions over a three-year period, the current study investigated the extent to which flow at work and strength use were mutually
supportive cross-sectionally and prospectively. Although flow and strengths were correlated within each time point, flow was not predictive of strength use nor was strength use
predictive of flow at subsequent time points. Results point to the complexities of understanding dynamic psychological processes over time, which may differ from short-term
relationships. Implications for measuring and supporting wellbeing at work, while taking
into account its dynamic nature, are considered.
Keywords Flow at work · Cross-lag design · Strengths use · Human functioning · Panel
design · Secondary data analysis

1 Introduction
Flow is a dynamic experience involving affective (e.g., enjoyment), cognitive (e.g., absorption), motivational (e.g., intrinsic motivation), and volitional (e.g., positive activation and
vitality) elements (Bassi & Delle Fave, 2012; Delle Fave et al., 2011). Its relevance to optimal human functioning is well-documented within the literature (e.g., Csikszentmihalyi,
1988, 1990, 1996, 2003; Delle Fave et al., 2011; Nakamura & Csikszentmihalyi, 2005;
Seligman, 2002, 2011). As such, it is important to identify ways to foster and support flow.
Flow theory suggests that flow can arise from the “unforced expression of the person’s
reasoning and feelings, in harmony with the rest of her character and structured system of
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goals” (Annas, 2008, p. 30). Moreover, emerging wellbeing literature has advocated for the
value of harnessing personal strengths—or the best in one’s self—to support flow experiences (e.g., Csikszentmihalyi & Robinson, 2014; Delle Fave et al., 2011; Nakamura et al.,
2009; Rathunde & Isabella, 2017). However, empirical examinations of direct associations
between flow and strengths are limited, particularly within work contexts and over multiple
years. Delle Fave and Massimini (2003) argued that flow among school staff is well-suited
to provide insights into the dynamic nature of optimal experience states, primarily because
these workers experienced flow considerably more often than any other working adults
surveyed (see also Delle Fave et al., 2011). The current study thus investigated a cohort
of school staff followed over a three-year period to gain further insight into associations
between flow at work and strength use over time.

1.1 Flow at Work
Whilst recognized as a deeply rewarding experience, flow has proven difficult to capture,
define, and operationalize. Flow has been described as an experiential indicator of a balance between integrative and differentiated states of mind and behavior (Inghilleri, 2014;
Rathunde & Csikszentmihalyi, 2006). As a dynamic construct, flow is a “relational activity par-excellence” (Massimini & Delle Fave, 2000, p. 335) between cultural, psychological, and biological aspects of a person. Developmentally, flow experiences are descriptive
accounts that inform both child and adult development (Csikszentmihalyi et al., 1997; Rathunde, 2015; Rathunde & Csikszentmihalyi, 2006); a process of continuously balancing
perceived challenges and personal skills, building a more complex self (Delle Fave et al.,
2011), and a culturally beneficial personhood (Csikszentmihalyi & Rathunde, 2014). In
this vein, the nature and direction of the association between flow and other positive constructs warrants consideration, particularly further empirical investigation related to the
potential cyclical aspects (Tobert & Moneta, 2013); namely, the presence of one is thought
to enhance the other in a mutually reinforcing manner (Salanova et al., 2006).
One of the most common conceptualizations of flow at work, or work-related flow
(WRF; Bakker, 2005) is as “a short-term peak experience at work that is characterized
by absorption, work enjoyment and intrinsic work motivation” (Bakker, 2008, p. 401).
Absorbed working adults are said to have complete immersion due to intense concentration in tasks, losing themselves in their work to the complete exclusion of all else, and a
distorted (quicker or slower) perception of time (cf. Csikszentmihalyi, 1990. High levels
of enjoyment of work activities arise from the cognitive and affective elements of the flow
experience (Csikszentmihalyi & LeFevre, 1989; Fullagar & Kelloway, 2009; Ilies et al.,
2017). Employees with high levels of intrinsic motivation are more likely to be continuously interested in what they are involved in (Harackiewicz & Elliot, 1998), and persist
with the tasks they perform, both in the short and longer term (Csikszentmihalyi, 2003;
Gardner et al., 2001; Nakamura et al., 2009).

1.2 Flow Experiences Within Educational Contexts
Many educators around the world are committed to fostering the academic development
of students, as well as instilling a love of learning, personal growth, and character development (Rathunde, 2015; Slemp et al., 2017). Teaching has been regarded as having significant individual and bio-cultural implications (Delle Fave & Massimini, 2003, p. 335).
Through the process of attachment, modelling, and transmission of cultural information,
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teachers (and school staff more broadly) can have a significant impact on the developmental trajectories of their students. Staff who embody and model their beliefs as to the
relevance of identity development and continual expansion of unique personal capacities
provide a valuable contribution to students, school, and community (Csikszentmihalyi &
Schneider, 2000; Nakamura et al., 2009; Rathunde, 2015).
Flow may be a powerful contributor to this virtuous educational process. Delle Fave
and Massimini (2003) demonstrated that successful teachers found meaning in their work,
engaged in learning for its own sake, and experienced flow experiences during the process
of teaching. Bakker (2005) suggested a contagious effect of flow, showing that flow experiences in teachers were predictive of optimal learning experiences in their students. Flow
experiencing teachers appear to be powerful transmitters of information during the process
of teaching (Bakker, 2005; Delle Fave et al., 2011; Rathunde, 2015). Moreover, teachers
have shown the capacity for both autonomous and controlled regulation and can experience both extrinsic and intrinsic motivation for their work (Bassi & Delle Fave, 2012).
Hence, schools provide fertile ground for attempts to help understand flow experiences and
dynamic indicators of optimal person-environment fit.
Other studies have found that flow among teachers, combined with personal and organizational resources offered from the school environment can lead to dynamic positive relationships over time (Rodríguez-Sánchez et al., 2011; Salanova et al., 2006). For instance,
personal and organizational resources were found to have a bidirectional impact on flow
experiences over an eight-month period among a panel of Spanish teachers, such that flow
was facilitated by self-efficacy and other key organizational resources over time, and vice
versa (Rodríguez-Sánchez et al., 2011; Salanova et al., 2006). Other studies have demonstrated the importance of teacher self-efficacy cross-sectionally (Bakker, 2005; Llorens
et al., 2013) and over a several month period (Rodríguez-Sánchez et al., 2011; Salanova
et al., 2006). These studies point to the potential benefits for both teachers and their students when teachers have the psychological capabilities to experience flow, combined with
a supportive school environment. In the current study, we focus on the cyclical processes
of flow in combination with the active use of the unique capabilities of school staff, represented by their use of personal strengths.

1.3 Intersections of Flow and Strengths Use
Flow theory specifies an ongoing and dynamic relationship between using one’s capacities
and flow experiences over time (Csikszentmihalyi, 1990, 1996; Delle Fave et al., 2011).
One’s capabilities are manifested in part through individual strengths. A strength has been
defined as “a natural capacity for behaving, thinking, or feeling in a way that allows for
optimal functioning and performance” (Linley & Harrington, 2006, p. 88). Wood et al.
(2011) further defined strengths as “characteristics that allow a person to do well or at
their personal best” (p. 16). Strengths are personal resources (Hobfoll et al., 2003; Linley,
2008), which if harnessed, have the capacity to improve employee wellbeing (Korn et al.,
2016). The use of one’s strengths can allow a more successful negotiation of environmental
challenges and opportunities and is positively related to work productivity and job satisfaction among employees (Datu & Mateo, 2015; Lavy & Littman-Ovadia, 2016; Olcar et al.,
2017).
Importantly, dynamic processes underlie the cultivation and use of strengths over time
(Rathunde & Csikszentmihalyi, 2006; Tse et al., 2019). The effective use of strengths
involves different strengths being dialed up or down depending on the context and
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circumstances (Linley, 2008; Nakamura & Condren, 2018; Peterson & Seligman, 2004).
Strengths are capabilities that depend upon having knowledge of one’s strengths, opportunities to use one’s strengths, contexts that are supportive of one’s strengths, and the felt
experience of using one’s strengths. For instance, Csikszentmihalyi et al. (1997) found that
successful talent development occurred and was sustained over a three-year period when
there were flow experiences and supportive contexts.
In turn, the use of one’s strengths impacts upon one’s perceptions and experiences. Evidence suggests that the capacity to harness strengths like conscientiousness (Demerouti,
2006), need for achievement (Eisenberger et al., 2005), creativity (Moneta, 2012), love of
learning (Delle Fave & Massimini, 2003), and optimism (Colombo & Zito, 2014) has a
positive impact on experiencing flow at work. Related research evidence exists showing
that positive mindsets such as self-efficacy impact flow at work over time among educational employees (Salanova et al., 2006; Rodríguez-Sánchez et al., 2011). For instance, in
a longitudinal study that followed 258 Spanish secondary teachers over an eight-month
period, Salanova et al. (2006) found positive associations between self-efficacy beliefs and
organizational resources and work-related flow (i.e., absorption, enjoyment, and intrinsic
motivation) over time. Csikszentmihalyi (2003), in his interview-based study of successful
leaders, showed that the ability to apply a number of different skills, strengths, and capacities across their working careers in response to the challenges they faced at the time in their
careers had beneficial effects on leaders and followers at interpersonal, intrapersonal, and
systemic levels. The implication here is that it is in fact more likely that the varied use and
frequency of strengths was the most important (see also Seligman et al., 2005).
Both theoretically and empirically, this suggests that there may be bi-directional associations between strengths use and flow over time. For instance, Rodríguez-Sánchez et al.
(2011) found bi-directional associations between work-related flow and self-efficacy and
challenge-skill balance among educational personnel. Indeed, Delle Fave and colleagues
suggested that flow experiences lead to a ‘virtuous cycle’ of positive effects on meaningful
aspects of the self (Delle Fave, 2009; Delle Fave et al., 2011). The use of the word ‘spiral’
by the authors presumably denotes the idea that flow experiences catalyze development of
the self, supporting the value of incorporating flow experiences into the workplace. This
idea of an upward spiral has been defined as “amplifying loops in which cyclic reciprocal
relationships among constructs build on each other positively over time” (Salanova et al.,
2010, p. 260; see also Lindsley et al., 1995). Suggestions of these ‘amplifying loops’ appear
in a number of prominent positively oriented psychological theories, such as Broaden and
Build theory (Fredrickson, 2001), Conservation of Resources (COR; Hobfoll et al., 2003),
and Social Cognitive theory (Bandura, 1997). These theories optimistically assume that
success begets success and growth leads to growth.

1.4 The Current Study
While studies find support for reinforcing associations between strengths use and flow
at work, to our knowledge, these studies have been cross-sectional or comprised a very
short time frame – not over a period of years, nor among adult working populations. We
note that Csikszentmihalyi et al. (1997) did find that strengths constellations involving
achievement, endurance, inquisitiveness, and aestheticism sustained flow over a twoyear period of later high school years. However, Rathunde and Isabella (2017) have
called for more studies of flow states in middle adulthood years. Consequently, further
empirical inquiry into the development trajectories of adults during working careers is
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needed, as it offers insight into the positive impact of short-term positive experience
(such as flow) over months and years. The present study offers one way of investigating how optimal functioning and experiences of working adults may be facilitated and
encouraged.
Based on prior studies pointing to the benefit of strengths use on positive subjective
experiences and outcomes, we hypothesized that strengths use among employees would
have a positive influence on the experience of flow at work, both cross-sectionally and
prospectively over time. A central tenet in flow theory is that when flow experiences are
beneficial for the cultural context, these key innovations, and the individuals that create
them, are enhanced and encouraged to great social influence. This implies that the experience of flow, when coupled with meaningful contribution, also provide greater scope
for the use and development of an individuals’ best self.
Studies also find that flow has positive impacts on various positive aspects of the
individual. For instance, flow has been shown to be associated with adaptive behaviors such as communication effectiveness (Martin & Jackson, 2008; Trevino & Webster,
1992), a healthy passion for work (Lavigne et al., 2012), engagement with work tasks
(Bakker, 2008; De Fraga & Moneta, 2016; Moneta, 2012), and self-efficacy (RodríguezSánchez et al., 2011; Salanova et al., 2006). Thus, we hypothesized that the experience
of work-related flow has a positive influence on strength use, both cross-sectionally and
prospectively.
Together, these two hypotheses suggest that work-related flow and strengths use
mutually influence each other over time in a reinforcing manner over time. Studies support this cross-sectionally and across short time periods, but have not directly tested
these associations beyond two measurement occasions across a multi-year period. Thus,
in the current study, we empirically investigate the specific nature, magnitude, and
direction of inter-relationships over a three-year period.
As illustrated in Fig. 1, we expected that there would be evidence of cross-lagged
effects repeatedly over time, above and beyond the cross-time effects of flow predicting subsequent flow and strengths use predicting subsequent strengths use. To test this
model, we drew on an archival dataset that followed school over five time points across
a three-year period. We aimed to empirically examine inter-relationships between flow
experience and strength use over time, within the context of an organizational change
process that occurred at the school during the course of the data collection period.

Fig. 1  Conceptual cross-lagged model, in which strengths use (SUS) and work-related flow (WRF) correlate with and reinforce one another cross-sectionally and prospectively across five measurement occasions
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2 Method
2.1 Design Overview
The current study drew on data from a larger project that aimed to evaluate the implementation of a wellbeing program over a three-year period (Green et al., 2011; Weeks,
2013). Between 2011 and 2013, a private K-12 school in New South Wales, Australia purposely aimed to sustainably increase the wellbeing of students, staff, and parents through a
series of programs and interventions. Briefly, after a period of disruption, school leadership
intended to make student and staff wellbeing a priority. They worked with several consultants and researchers at the University of Wollongong. Through a series of professional
development session, staff received training in positive psychology principles, including
strategies to improve wellbeing in themselves and their students. The training included
a focus on personal strengths, with a specific focus on the Values in Action approach to
strengths (Peterson & Seligman, 2004). Staff members learned about their strengths and
identified ways to put their strengths into action.
To assess impact over time, school staff were asked to complete surveys at five occasions. Participants were assessed twice per year for the first two years and once in the third
year. Each occasion included measures of work-related flow and strengths use, which we
focus on here (the larger study included additional measures, which are beyond the scope
of the current study). Participants were informed about the details of the study and provided consent to be a part of the research. All procedures were approved by the University
of Melbourne’s ethic review board (protocol #1,750,027).

2.2 Participants
The current study included 253 staff who completed the work-related flow and strengths
use measures at least once across the five occasions (time 1, n = 198; time 2, n = 106; time
3, n = 86; time 4, n = 102; time 5, n = 111). As a whole, 31 staff completed all five occasions, 68 completed four occasions, 119 completed and 178 completed two occasions.
To consider the impact of attrition, we compared individuals who completed three to five
assessments with those who completed one or two, using independent sample t-tests for
continuous variables and chi-square for categorical variables. No significant differences
appeared between the two groups on levels of flow experience [t(196) = 0.92, p = 0.36],
strengths use [t(195) = 0.23, p = 0.08], type of profession [χ2(6) = 6.81, p = 0.34], time of
employment at the school [χ 2(6) = 10.29, p = 0.11], gender [χ 2(1) = 0.37, p = 0.83], or age
group [χ2(8) = 12.08, p = 0.15].

2.3 Measures
Participants completed a self-report survey at each occasion, which included measures of
work-related flow and strengths use. The Work-Related Flow scale (WRF; Bakker, 2008)
includes 13 items that measure the frequency that employees experience flow at work
(1 = never, 7 = always). The scale has three subscales: absorption (4 items; e.g., ‘When I’m
working, I forget everything else around me’), work enjoyment (4 items; e.g. ‘I do my work
with a lot of enjoyment’), and intrinsic work motivation (5 items; e.g., ‘I get my motivation from the work itself, and not from the reward for it’). The Strengths Use Scale (SUS;
Govindji & Linley, 2007) includes 14 items that measure the extent to which participants
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use their strengths in various situations and challenges both on a daily basis and over time
(1 = strongly disagree, 7 = strongly agree; e.g., ‘I always play to my strengths’).

2.4 Data Analysis
Our analyses focused on the WRF and SUS variables collected across the five measurement occasions, with the aim of using structural equation modeling (SEM) to test the
hypothesized cross-lagged model. Analyses were conducted in R (version 4.0.2), using
the psych (Revelle, 2015) and lavaan (Rosseel, 2012) packages. Preliminary analyses indicated that age and gender were not systematically related to the model variables and did
not modify the results of the model testing. Thus, to facilitate model estimated and ease of
presentation, subsequent analyses used the whole sample, without further consideration of
demographic factors.
We first considered the measurement model. While the WRF and SUS are existing
scales with some evidence of validation in other samples (e.g., Wood et al., 2011; Zito
et al., 2015), it is important to consider the structure of the measures within the specific
sample. We began with the Time 1 variables. We used exploratory factor analysis, with
maximum likelihood estimation and direct oblimin rotation (i.e., allowing the factors to be
correlated with one another), separately exploring the structure of the WRF and SUS variables. We then used confirmatory factor analysis to test the measurement model separately
at each time point. We also calculated reliabilities for each factor, considering five estimates of internal consistency: Cronbach’s α; Guttman’s λ6; and minimum (β), average, and
maximum (λ 4) split half reliability; with 10,000 random draws across the data.
Next, we tested measurement invariance across the five time points. We used measurement occasion as the grouping variable, and fixed parameters to equality, constraining the
factor loadings (for weak invariance), intercepts (for strong invariance), and residuals (for
strict invariance), comparing models with the configural model. According to changes in
CFI, where ΔCFI < 0.01 implies that the invariance assumption holds (Cheung & Rensvold, 2002).
We then tested the structural model. As an initial examination of cross-sectional and
cross-time relationships, we created composite measures of WRF and SUS at each time
point, based on the average of the relevant items. We report the Pearson r correlations.
Finally, we tested the cross-lagged model using SEM, with latent factors for WRF and
SUS at each time point, comprised of the relevant observed variables. We evaluated model
fit primarily based on the Root Mean Square Error of Approximation (RMSEA) and the
Standardized Root Mean Residual (SRMR); Hu and Bentler (1999) suggest that adequate
model fit is indicated by an RMSEA ≤ 0.06 combined with SRMR ≤ 0.09. We also report
the Tucker Lewis Index (TLI), and the Comparative Fit Index (CFI), with values greater
than 0.90 indicating adequate fit.

3 Results
3.1 Testing the Measurement Model
We first tested and refined the measurement model. For WRF, exploratory factor analyses supported the expected factor structure for the WRF, with three factors (absorption,
enjoyment, and intrinsic motivation), and items aligning with the expected factor (see
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Supplement). The exception was the item “I work because I enjoy it”, which loaded on
both the enjoyment and intrinsic motivation factors, most likely due to the word “enjoy”
appearing it the item (but intended to represent intrinsic motivation). We opted to retain the
original structure keeping the item on the intrinsic motivation factor. For SUS, while the
scree plot supported a single factor, using the Meiningen criteria of eigenvalues less than
1, a second factor appeared (see Supplement). This factor was less reliable. Removing six
questionable items did not change the reliability over the SUS factor and provides a more
parsimonious model. Thus, we opted to remove these items, using the remaining 8 items
for subsequent analyses (see Table 1 for the final included items).
We then used subsequent time points to confirm the factor model using confirmatory
factor analysis. Building from the exploratory analysis, the measurement model at each
time point included WRF as a second order latent factor, with absorption, enjoyment, and
intrinsic motivation as first order latent factors, each with four or five observed variables.
SUS was a first order latent factor, with eight observed variables (see Fig. 2). Table 1 summarizes the factor loadings and fit statistics across the five time points and Table 2 summarizes factor reliabilities. The model demonstrated good fit at Time 1. Fit was reduced
at subsequent time points, impacted by the smaller sample sizes available. Factor loadings
were consistent across the time points. Across the time points, WRF and SUS was strongly
reliable.
Comparing the model across time points, weak invariance was supported
(ΔCFI = 0.002), indicating that the factors structure is comparable across time points),
but strong and strict invariance were not supported (indicating that the means at each time
point are not directly comparable). As the hypothesized structural model relies on the factor
structure rather than mean comparisons, we proceeded with testing the structural model.

3.2 Testing the Structural Model
Bivariate correlations for WRF and SUS across time points are summarized in Table 3.
Cross-sectionally, WRF and SUS were strongly positively correlated, with correlations
ranging from r = 0.39 to r = 0.54. While both WRF and SUS were strongly correlated with
subsequent measures of WRF or SUS respectively, SUS correlations were consistently
around r = 0.70, whereas WRF tended to be most strongly correlated with the subsequent
time point, with weaker (albeit still very strong) correlations at subsequent time points.
Figure 3 summarizes estimates for the full cross-lag model (for simplicity, variances are
not included). The model did not adequately fit the data (RMSEA = 0.128, 90% confidence
interval = 0.127, 0.130), SRMR = 0.120, CFI = 0.328, TLI = 0.310), such that our hypothesis was not supported. WRF and SUS were correlated with one another at Times 1, 2, and
3, with weak correlations at Times 4 and 5. Prospectively, while WRF and SUS predicted
subsequent WRF and SUS respectively, SUS did not prospectively predict WRF, whereas
WRF inconsistently predicted strengths use, with Time 1 and Time 4 predicting Time 2
and Time 5 strengths use, respectively.

4 Discussion
The current study investigated bidirectional associations between work-related flow and
strengths use in a panel of educational staff across five measurement occasions over a
three-year period, using data collected during a change initiative at the school aiming to
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When I am working, I think about nothing else
I get carried away by my work
When I am working, I forget everything else around me
I am totally immersed in my work
Enjoyment
My work gives me a good feeling
I do my work with a lot of enjoyment
I feel cheerful when I am working
I feel happy during my work
Intrinsic motivation
I would still do this work, even if I received less pay
I find that I also want to work in my free time
I work because I enjoy it
When I am working on something, I am doing it for myself
I get my motivation from the work itself, and not from the reward for it
Work related flow
Absorption factor
Enjoyment factor
Intrinsic motivation factor
Strengths use scale
I always play to my strengths
I always try to use my strengths
I achieve what I want by using my strengths
I use my strengths everyday

Absorption

Factor/Question

.72
.88
.89
.92
.93
.96
.97
.93
.61
.64
.91
.66
.74
.62
.89
.94
.79
.87
.85
.85

.89
.93
.96
.90
.54
.57
.86
.50
.71
.64
.91
.92
.70
.72
.76
.73

2

.86
.89
.85
.89

1

Measurement occasion

.79
.84
.85
.80

.51
.99
.67

.60
.55
.92
.47
.67

.86
.97
.98
.94

.87
.92
.80
.90

3

.78
.86
.80
.74

.60
.85
.94

.59
.47
.87
.56
.71

.84
.97
.95
.89

.81
.83
.90
.98

4

.79
.89
.88
.80

.54
.86
.99

.54
.50
.81
.28
.78

.88
.96
.98
.92

.84
.94
.93
.92

5

Table 1  Latent factor loadings and fit indices in the confirmatory factor analysis for the work-related flow (WRF) and strengths use survey (SUS) measures across the 5 time
points (see Fig. 2 for the estimated model)
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I use my strengths to get what I want out of life
Using my strengths comes naturally to me
I find it easy to use my strengths in the things I do
Using my strengths is something I am familiar with
Latent factor covariances
Work-related flow & Strengths Use Covariance
Model fit
N
Root Mean Square Error of Approximation
RMSEA 90% confidence interval
SRMR
χ2
(df = 185)
Comparative fit indicator
Tucker Lewin Index

Factor/Question

Table 1  (continued)

.84
.83
.86
.83
.56
106
.113
.099, .127
.072
434.8
.888
.872

.55
198
.074
.063 .084
.056
385.0
.938
.929

2

.74
.84
.88
.85

1

Measurement occasion

86
.137
.122, .152
.069
484.5
.840
.819

.46

.79
.85
.86
.86

3

102
.108
.094, .122
.072
404.3
.886
.870

.46

.79
.88
.91
.87

4

111
.115
.102, .128
.073
456.6
.879
.863

.52

.82
.60
.65
.93

5
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Fig. 2  Measurement model tested at each time point using confirmatory factor analysis. See Table 1 for
factor loadings. WRF = work-related flow; SUS = strengths use scale, absorb = absorption, enjoy = enjoyment, intmot = intrinsic motivation

develop wellbeing in staff and students. Aligned with prior studies (Rodríguez-Sánchez
et al., 2011; Salanova et al., 2006), we expected that a bidirectional relationship would exist
between strengths use and flow at work, both cross-sectionally and prospectively supporting the idea of a positive reinforcing relationship between these two variables. However,
despite the measurement model supporting the scale factor structures across time points,
the hypothesized cross-lagged structural model poorly fit the data.

4.1 Measurement Model Considerations
We began by establishing the measurement model. For WRF, while all three factors loaded
on the main WRF factor across the five time points, intrinsic motivation fit worse than
absorption and enjoyment. Some authors have criticized the work-related work measure,
strongly urging researchers to use alternative forms of measurement of flow at work. Others (e.g., Zito et al., 2015) find support for the three-factor model, which our exploratory
factor analyses suggested did fit better than a two-factor model. Schiepe-Tiska and Engeser
(2017) similarly described the benefits of flow measurement using Bakker’s (2008) factor conceptualization of work-related flow. Furthermore, a systematic review and metaanalysis of flow at work (Ignjatovic, 2020) showed that the most commonly utilized tool
for operationalizing flow at work for the past decade was the work-related flow measure
(WOLF; Bakker, 2005, 2008), which we used here.
For SUS, exploratory analyses suggested that eight items sufficiently captured the construct, with high reliability. A possible second factor appeared, but the factor less reliable.
As such, we opted to use a reduced version of the measure for subsequent analyses. The
items of this modified measure focus on ‘play’, ‘daily execution of strengths’, and using
strengths to getting valued ends. One way of interpreting this is that strengths use is a tendency of optimal balancing and ‘playing with’ the objective challenges that meet the individual (Rathunde & Csiskzentmihalyi, 2006).
While the factor structure was invariant across the five time points, strong invariance was not supported. This suggests that the factor structure itself is valid, but the
means across time points are not directly comparable. This could be due in part to different participants completing measures at different time points. A benefit of maximum
likelihood estimation is the ability to make use of all available data, which is useful for
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Table 2  Reliability of the workrelated flow, the three sub-facets
of work-related flow (absorption,
work enjoyment, and intrinsic
motivation) and the reduced
strengths use measure across the
five measurement occasions

Measurement occasion
1

2

3

4

5

.92
.96
.73
.92
.97

.92
.95
..74
.91
.96

.92
.95
.68
.91
.96

.93
.92
.90
.93
.95

.93
.93
.90
.93
.95

.95
.94
.93
.95
.96

.96
.96
.96
.96
.97

.95
.94
.94
.95
.95

.97
.96
.96
.97
.98

.80
.78
.75
.76
.79

.79
.76
.69
.76
.83

.79
.71
.67
.70
.73

.95
.96
.86
.95
.98

.94
.95
.89
.94
.97

.93
.95
.87
.93
.97

Work-related flow (13 items)
Cronbach’s α
.92
.93
Guttman’s λ6
.95
.96
Minimum split half (β)
.77
.77
Average split half
.92
.92
Maximum split half (λ4)
.96
.96
Absorption sub-facet (4 items)
Cronbach’s α
.93
.91
Guttman’s λ6
.91
.90
Minimum split half (β)
.93
.90
Average split half
.93
.90
Maximum split half (λ4)
.93
.92
Work enjoyment sub-facet (4 items)
Cronbach’s α
.96
.97
Guttman’s λ6
.95
.96
Minimum split half (β)
.95
.97
Average split half
.96
.97
Maximum split half (λ4)
.97
.97
Intrinsic motivation sub-facets (5 items)
Cronbach’s α
.79
.86
Guttman’s λ6
.76
.83
Minimum split half (β)
.71
.77
Average split half
.75
.82
Maximum split half (λ4)
.80
.85
Strengths Use Scale (8 items)
Cronbach’s α
.92
.95
Guttman’s λ6
.93
.96
Minimum split half (β)
.86
.90
Average split half
.92
.95
Maximum split half (λ4)
.94
.97

Minimum, average, and maximum split halves are based on 10,000
random draws across the data, estimated with the psych package (Revelle, 2015) in R

longitudinal studies where participants inconsistently participate in the assessments.
However, the incorporation of different sets of participants at different time points also
means that descriptive statistics (e.g., mean, median, standard deviation) may not be
directly comparable. For testing structural models, which rely upon the factor structure, this is less of a problem, but care should be taken in making direct comparisons
about increases and decreases in average levels of WRF and SUS.
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N
r
N
r
N
r
N
r
N
r
N
r
N
r
N
r
N
r
N

r

198
0.47***
197
0.78***
97
0.39***
96
0.79***
61
0.25
61
0.68***
72
0.31**
71
0.67***
84
0.37**
84

197
0.48***
96
0.71***
95
0.46***
60
0.59***
60
0.44***
71
0.67***
70
0.39***
83
0.64***
83

T1 SUS

106
0.54***
105
0.70***
48
0.22
48
0.57***
60
0.25
60
0.62***
62
0.32*
62

T2 WRF

105
0.48**
47
0.72***
47
0.44***
60
0.72***
60
0.31*
62
0.67***
62

T2 SUS

86
0.44
86
0.54***
51
0.44**
51
0.72***
51
0.32*
51

T3 WRF

86
0.39**
51
0.80
51
0.30*
51
0.76***
51

T3 SUS

102
0.39***
100
0.69***
66
0.54***
66

T4 WRF

100
0.25*
66
0.70***
66

T4 SUS

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

WRF, work-related flow; SUS, reduced strengths use survey (8 items); T, measurement occasion, r, Pearson r correlation, N, number of respondents

T5 SUS

T5 WRF

T4 SUS

T4 WRF

T3 SUS

T3 WRF

T2 SUS

T2 WRF

T1 SUS

T1 WRF

T1 WRF

Table 3  Cross-sectional and cross-time correlations between work-related flow and strengths use

111
0.46***
111

T5 WRF

111

T5 SUS
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Fig. 3  Cross-lagged model, testing within and cross-time associations between work-related flow and
strengths use (estimated as latent factors comprised of the observed variables indicated in Fig. 2 and
Table 2). Standardized estimates are shown, with significant (p < .05) indicated as solid lines and non-significant paths as dotted lines. WRF = work related flow, SUS = strengths use survey, absorb = absorption,
enjoy = work enjoyment, intmot = intrinsic motivation

4.2 Structural Model Considerations
In our analyses, we first considered first order correlations amongst WRF and SUS, within
and across time, with the SEM model directly testing cross-sectional and prospective relationships using the latent variables. While SUS and WRF were both strongly correlated
with subsequent SUS and WRF, as would be expected as individual difference variables,
SUS was more stable over time than WRF. This suggests that strengths use is indeed an
individual difference, such that school staff who understood the strengths use intervention
of the school were able to consistently apply their strengths. Such individuals may be better able work to who they are and are able to craft strength use into their daily lives over
months and years (c.f. Wrzesniewski et al., 1997).
In contrast, whereas WRF remained strongly correlated with subsequent time points, it
was most strongly associated with the next immediate measurement occasion, with inconsistent correlations over subsequent time periods. This suggests that while there are individual differences in the extent to which an individual experiences WRF, other factors may
be important for triggering whether WRF happens or not. That is, situational aspects are
fundamentally relevant for flow to occur (Delle Fave et al., 2011; Nakamura & Csikszentmihalyi, 2005). As situational contingencies continuously fluctuate, on any given day or
week, individuals must negotiate this fluctuation. Moreover, optimal experiences provide
a central avenue to the transmission of information and learning (Rathunde & Csikszentmihalyi, 2006) and (optimal) psychological selection routinely occurs in flow experiences.
In this vein, our results seem to suggest that some individuals that are recurrently choosing
situations that fit their (strong) life themes and capacities are likely to keep creating a sense
of flow in their workplace.

4.3 A Systems‑Informed Perspective
Building upon prior studies, we expected that the cross-lagged model would be supported. However, despite an adequate measurement model at each time point the
structural model was not supported. There could be a number of explanations for this.
Dynamic relationships between strength use and flow might function differently across
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different time scales, patterns, and (challenge) contexts (c.f. Ceja & Navarro, 2009,
2011, 2012). Prior studies have tested cross-lagged relationships occurred over very
short periods, and short-term processes often have different trajectories and impacts
than longer term processes (Dormann & Griffin, 2015). In describing the development
process of adults throughout their working careers, Rathunde and Csikszentmihalyi
(2006) conclude that there is a number of dialectic elements that successful individuals need to resolve to have increased flow experiences in their lives, which unfolds in
a dynamic process as individuals attempt to balance challenge finding with skill building across the lifespan (see also Csikszentmihalyi, 1996; Delle Fave et al., 2011; Nakamura et al., 2009). Further, cross-lagged regression coefficients have been found to vary,
depending on the respective time lags between measurement occasions (Dormann &
Griffin, 2015). An inappropriate time lag could lead to inaccurate representations of
dynamic relationship between the phenomena of interest. Future studies should consider
how flow and strength relationships unfold across short and long periods, and what this
looks like in the context of broader life development (cf. Tse et al., 2019).
While the idea of positive spirals might be beneficial over short periods, they may be
maladaptive over time. From a systems perspective, in contrast to growth models, individuals and their environments balance one another (Csikszentmihalyi, 2014; Inghilleri,
2014; Meadows, 1972; Nakamura, 2011). There are limits to growth (e.g., Meadows,
1972), such that other factors (e.g., the socio-environmental context) may limit ongoing growth. Rather than ‘gain spirals’ a systems perspective on flow suggests that more
complex processes are at play, which are dependent on both on agentic and contextual
factors across the lifespan (Delle Fave et al., 2011; Nakamura, 2011, 2014; Tse et al.,
2019), including middle adulthood (Rathunde & Isabella, 2017). This implies an interactional process characterized by balance rather than growth over time (cf. Nakamura
& Csikszentmihalyi, 2005). If this is the case, strengths use and the experience of flow
at work might indeed be expected to correlate within a short time period, but not over
longer periods of time.
Indeed, optimal functioning is influenced by both individual characteristics as well
as situational contingencies (c.f. Csikszentmihalyi & Robinson, 2014). Aligned with the
Inside-Out, Outside-In model suggested by Williams et al. (2016), while there are individual differences in the likelihood that one experiences WRF, most likely, there are
any number of situational and contextual aspects that impact whether individuals do
indeed experience flow. Similarly, in a study with school staff who went through a positive psychology training over a several year period, Williams et al., (2015) found that
despite professional development providing skills to individuals, when the environment
was perceived to be unsupportive of these skills, there were negative impacts upon wellbeing (see also Moneta, 2012). Our findings support that idea that aligned with InsideOut, staff go through training all the time, but if the environment is not supportive of
the new information and learning (i.e., Outside-In forces), then individuals’ functioning
returns to baseline or worse.
Our findings could also simply be due to chance or dependent upon the staff members
that chose to participate in the research at the various measurement occasions. Whilst
we attempted to undertake an empirical examination of key flow processes over time, we
acknowledge the need for qualitatively examine how these psychological processes were
unfolding over time, in staff within a specific environment. In this vein, there have been
calls for positive psychology research to become more contextually accurate (Ciarrochi
et al., 2016), and hence greater incorporation of qualitative and mixed method approaches
(Hefferon et al., 2017; Kern et al., 2020).
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4.4 Limitations and Future Directions
Caution should be taken in generalizing and translating these findings into practice.
Further studies are needed to test the nature of the relationship between flow at work
and strengths use among employees. While we conceptually followed the Salanova et al.
(2006) study, who tested a cross-lagged model of personal and organization variables
and work-related flow among teachers across two time points, our study varied in terms
of the number of measurement occasions, time between measurements, measures used,
and the sample under study. Each of these factors should be investigated as possible reasons for non-replication.
We drew on self-reported measures included within a larger study, which focused on
evaluating the impact of a positive change initiative at the school, rather than explicitly
focusing on links between flow and strengths use. Secondary analysis of archival data
makes it possible to study variable associations over longer periods of time, but also is
limited by representing a selective sample, issues with attrition, and being constrained
to the measures chosen by the original researchers (Tomlinson-Keasey, 1993).
Our study points to several key directions for future research. It would be interesting
to examine the moderating impact of profession type and length of time having worked
at the school. Qualitative research would be useful to understand the experiences and
impact of staff members going through a change process. Future studies will benefit
from incorporating multiple assessment methodologies, including both qualitative and
quantitative approaches. Such studies would contribute to further knowledge on how
flow processes unfold within the context of employee’s unique perspective or place
within this broader context.
Several positive psychology theories point to positive bi-directional processes. Yet
our results find little support for this. Ceja and Navarro (2009, 2011, 2012) provide
evidence that the experience of flow has a chaotic pattern; they also found that sudden changes in one’s environment could result in shifts in optimal experiences such as
flow. Their prescription of managing flow in an organization was to the development
of authentic and dynamic goals, tasks, and bonds between employee and their superiors. Similarly, in reviewing the literature on work related flow, we found that supportive
leadership was significantly influential in experiences (Ignjatovic, 2020). Hence, it is
important to consider the employee within the process of change. Adding a simple intervention without consideration of contextual and ongoing dynamic processes may have
little impact. Future studies should examine the impact of interventions across different
contexts and shifting environments, and on other archival datasets.

5 Conclusion
Work related flow is a psychological process that occurs dynamically within an unfolding environment (in this case, a wellbeing initiative within a school). While both our
study and others find that work related flow correlates with strengths use, it is unclear
how strengths and the flow experience impact one another across time and shifting circumstances. The inconsistent results in this study have led us to postulate that situational and contextual factors intersect with associations between work-related flow and
strengths use to achieve sustainable aspects of optimal functioning over time. While
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results need to be replicated and additional work is needed to understand the processes
at work, such investigations delve more deeply into how and under what conditions flow
at work occurs.
Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s10902-021-00409-x.
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