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Abstract
Objective: Group flow is a positive phenomenon of group action. As the previous questionnaires for
measuring group flow had shortcomings (e.g., potential for more extensive consideration of theoretical
elements, missing validation), the aim of the present work was to elaborate a new questionnaire.
Method: Based on the Integrative Group Flow Theory (IGFT) and based on clear methodological
considerations, the Group Flow Inventory (GFl) was therefore developed as a new questionnaire and
evaluated two studies in the sport domain (Study 1: N = 152 German hockey players; Study 2: 486
German athletes of different team sports). Results: The GFl measures group flow from a self-oriented
and a group-oriented perspective of the responding individual. Corresponding to the IGFT, factor
analyses of the two studies have confirmed that the GFI consists of two factor levels: primary fit (i.e., the
degree to which all group members within the group system fit together in the light of a group task) and
secondary fit (i.e., the degree to which the group system as a whole fits the group task) at the higher
level, which are each composed of behavior, state of mind and skills at the lower level. Correlation
analyses for validation have shown relationships between group flow on the one hand, and
performance, motivational climate, intrateam communication and well-being on the other hand.
Conclusions: The GFl offers various application possibilities. Its development and the results of the two

studies not only stimulate group flow research, but also offer new starting points for individual flow

research.

Keywords: team flow; assessment; measurement; instrument; validation
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Highlights and Implications

e The Group Flow Inventory (GFl) is a validated questionnaire that measures group flow.

o The GFI assesses two higher level factors of group flow — primary fit (i.e., the degree to
which all group members fit together in the light of a group task) and secondary fit (i.e., the
degree to which the group system as a whole fits the group task).

e Two studies evaluating the GFI have shown that correlations exist between group flow on
the one hand, and performance, motivational climate, intrateam communication and well-
being on the other hand.

e The GFI can be used particularly in research, following further investigation, its use in

practice is also conceivable.
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The Development and Psychometric Evaluation of the Group Flow Inventory (GFl)

The phenomenon of group flow describes situations in which a group manages to accomplish an
interactive task harmoniously, perfectly tuned and seemingly effortlessly, as if in a natural flow (Sawyer,
2003). Studies indicate that group flow is beneficial for the group as a whole (Salanova et al., 2014) and
for the individual group members (Zumeta et al., 2016). Given these benefits, further studies are
necessary to understand how group flow occurs, persists and drops. Such studies require measurement
instruments assessing group flow which are particularly applicable for research. Although some first self-
report (e.g., Aust et al., 2023) and objective (e.g., Gloor et al., 2013) instruments already exist, many of
them have methodological shortcomings. Moreover, the existing instruments do not represent the
existing theoretical approaches to group flow in total. In more detail, the recent integrative group flow
theory (IGFT; Pels & Kleinert, 2023b) which addresses specific aspects of GF has not been part of the
existing questionnaires. Therefore, the aim of this paper is to elaborate a new questionnaire as a self-
report instrument assessing group flow based on the IGFT specifically for research purposes.

The Concept of Group Flow

Building upon (group) action theory (Cranach et al., 1986; Nitsch & Hackfort, 2016) the IGFT
(Pels & Kleinert, 2023b) defines group flow as balanced group action which is “a continuously perfectly
fitting handling of the task by the [acting] group system” (Pels & Kleinert, 2023b, p. 10) in the given
environment. In this regard, IGFT describes that group flow is a dynamic equilibrium (Mazzola & Cherlin,
2009), meaning that each sub-action is naturally, as if automatically followed by another congruent sub-
action of the group (Pels & Kleinert, 2023b) which appears as a “perfect working of [a] groupmind”
(Sawyer, 2006, p. 159). Group flow, thus, consists of the dynamically coherent interconnection of

successive sub-actions of the whole group — even in the case of interim disturbances, there are
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corresponding coping actions that also flow into one another. In brief, group flow therefore describes
perfect group action and not necessarily a perfect result of group action (Lampitt Adey, 2018).
According to the IGFT (see Figure 1; Pels & Kleinert, 2023b), structurally underlying the dynamic
equilibrium are relations between the individual members of a group (primary fit; i.e., inter-person fit),
and between the group as a whole and the demands of the given task (secondary fit; i.e., group-task fit)
(see also Peifer & Wolters, 2021). Primary fit means that the group members are similar to each other in
their characteristics (i.e., symmetric primary fit; Pels & Kleinert, 2023b; Zepp & Kleinert, 2015) or add
something to each other to overcome a deficiency (i.e., complementary primary fit; Muchinsky &
Monahan, 1987; Pels & Kleinert, 2023b). In more detail, this concerns the functions (a) skills (e.g., all
players have the same tactical skills (symmetric); one player is physically robust and good at blocking,
while another is particularly strong technically with the stick (complementary)), (b) state of mind (e.g.,
the players all have a positive mood (symmetric); the players have individual goals that each of which
contributes to the group goal (complementary)) and (c) the behavior of the individual group members
(e.g., the defenders all move at the same level on the pitch in a certain sub-action (symmetric), whereas
one of the offense player sets up a block so that another can run free to receive a pass from a midfielder
(complementary)) (see Figure 1). Primary fit leads to a distinct systemic emergence of group skills, group
state of mind and group behavior at the group level (Pels & Kleinert, 2023b). Secondary fit means that
the group skills, state of mind and behavior perfectly fit the group task — as in the case of individual flow,
for example, “demands and skills are in a perfect balance” (Peifer & Tan, 2021, p. 202). In terms of
hockey, for example, imagine a game situation (i.e., a sub-action) in which a team, with the necessary
skills (group skills; compiled, among other things, of the individual movement, tactical and technical

skills), jointly covers the opponent's passing routes like a spider's web, based on agile movements in
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defense (group behavior; compiled of intertwining individual defense movements) towards the group
goal (group state of mind; compiled of individual states of mind involving, for instance, individual goals)
demanded by the group task (e.g., defending one's own goal situationally in order to win the game) (see
Figure 2). Since group flow is dynamic, these sub-actions always follow on from each other (e.g., after
winning the ball back in defense, immediately switching to offense, with each player knowing the
running path of the other and the ball being passed between teammates as a completely natural

sequence of moves) with structurally underlying primary and secondary fit (Pels & Kleinert, 2023b) —

making group flow a rare and extraordinary, but still achievable experience (tucznik & May, 2021).

Figure 1

Model of the Structure of Group Flow according to the IGFT

<<<insert Figure 1 here>>>

Note. (1) = primary fit (i.e., inter-person fit). (2) = secondary fit (i.e., group-task fit).

The figure depicts the components of group action: the group system (consisting of the
individual level and the group level with three functions each (behavior, state of mind, skills)), the
present task, the given environment.

(figure taken from Pels & Kleinert (2023) with licensed permission of the American Psychological

Association; Copyright © 2022, American Psychological Association))

Existing Questionnaires Assessing Group Flow
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To the best of our knowledge, there are seven questionnaires that have been used to assess
group flow! (for an overview of existing questionnaires, see Supplement 1). All questionnaires are
related to a theoretical concept. Most of these (Aust et al., 2023; Kaye, 2016; Salanova et al., 2014; van
Oortmerssen et al., 2022; Zumeta et al., 2016) involve Csikszentmihalyi's (1975, 1990, 2000) individual
flow concept. Only two are exclusively based on specifically elaborated group flow theories: The
questionnaire by Primus and Sonnenburg (2018) is based on Sawyer’s (2003, 2006, 2007) group flow
concept, the questionnaire by van den Hout et al. (2019) is based on the authors’ preceding
conceptualization of team flow (van den Hout et al., 2018).

As a result of the different theoretical foundations, the questionnaires differ in their factors,
structure and item content. In the case of questionnaires based on a specific group flow theory, for
example, the Team Flow Monitor (TFM; van den Hout et al., 2019) consists of eleven factors that query
the theory’s prerequisites (e.g., mutual commitment) and characteristics (e.g., holistic focus) of group

flow with multiple items each. In contrast, the questionnaire used by Primus and Sonnenburg (2018)

consists of only one global factor whose items each separately query one factor of the group flow

1 (a) Only group flow questionnaires that have been presented in peer-reviewed publications are
included. (b) In addition to the questionnaires reported here, there are several studies (for an overview, see Pels et
al., 2018) that purport to capture group flow by asking individual group members to report their individual flow,
which is summed across all group members to produce a group value for group flow. However, this is not a capture
of group flow as an emergent state of a group. Instead, it is an assessment of social interactive flow as a form of

individual flow (cf. Hackert et al., 2022).
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concept (e.g., continuous communication). In the case of questionnaires based on the individual flow
concept sensu Csikszentmihalyi (1975, 1990, 2000), for example, group flow was conceptualized by
Zumeta et al. (2016) via nine lower level factors that are aligned with the nine dimensions of individual
flow (e.g., autotelic experience), which can be combined into one global higher level factor.

The existing questionnaires have rarely been evaluated psychometrically. A complete
psychometric examination of the quality criteria was only conducted for the TFM by van den Hout et al.
(2019). This includes, in particular, an empirical validation (for instance, van den Hout et al. (2019) have
proven the construct validity via the predictive validity of the TFM group flow factors on team positivity
and team performance as outcomes), but also a systematic item analysis. Such comprehensive analyses
have not yet been carried out for the other questionnaires.

In conclusion, in contrast to the TFM, most of the existing questionnaires have shortcomings.
Predominantly, this concerns pending psychometric evaluation and the use of Csikszentmihalyi's (1975,
1990, 2000) individual flow concept, although group flow is a group-based experience that differs from
individual flow with distinct characteristics (Hackert et al., 2022). Nevertheless, the TFM (van den Hout
et al., 2019) is a questionnaire whose psychometric goodness criteria have been thoroughly tested
empirically and which has been properly developed according to the theoretical state of the
conceptualization of team flow (van den Hout et al., 2018). Accordingly, the TFM was successfully used
in subsequent studies (e.g., Feng et al., 2024) that were based on the conceptualization of team flow
(van den Hout et al., 2018). However, certain aspects of group flow that have been considered in the
recent IGFT (Pels & Kleinert, 2023b) have not been taken into account in the TFM (van den Hout et al.,
2019) as it was derived from a different theoretical perspective (van den Hout et al., 2018). First and

foremost, this includes the explicit distinction between an inter-person fit among the individual group
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members (primary fit) on the one hand and a group-task fit between the group system as a whole and
the group task on the other (secondary fit) made in the IGFT. These have not yet been separated within
the TFM. For example, the factor “mutual trust” of the TFM includes both items that would be assigned
to primary fit in the IGFT (“we have trust in each other [...]”; van den Hout et al., 2019, p. 24; i.e., inter-
person fit), as well as items that would be considered secondary fit (“we, as a team, trust that we will be
able to complete the task successfully”; van den Hout et al., 2019, p. 24, i.e., group-task fit). Second, the
characteristics of group flow, as defined in the conceptualization of team flow (van den Hout et al.,
2018) and as operationalized in the TFM (van den Hout et al., 2019), do not consistently take into
account that characteristics of group flow occur dynamically as if automatically.
Aim and Structure of the Present Work

For two reasons, the current status of the group flow questionnaires suggests the development
of a new questionnaire that takes the IGFT (Pels & Kleinert, 2023b) into account: First, significant
theoretical elements of the IGFT (Pels & Kleinert, 2023b) have not been incorporated sufficiently into
the existing questionnaires, in other words, group flow has not yet been operationalized in accordance
with the IGFT (Pels & Kleinert, 2023b). Secondly, a corresponding questionnaire would have the benefit
that the two current and prevailing theoretical perspectives (Pels & Kleinert, 2023b; van den Hout et al.,
2018) could then be compared with each other.

Therefore, the aim of the present work was to elaborate a questionnaire —referred to as the
Group Flow Inventory (GFI): In stage 1 the GFl was developed, comprising the definition of guiding
construction principles, the generation of item content, and the completion of an initial, pre-final GFI-
version. In stage 2 the GFl was psychometrically evaluated by two studies, resulting in the final version.

Stage 1: Development of the GFI
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Guiding Construction Principles

The construction of the GFl as a self-report instrument was based on theoretical and
methodological considerations (Saris & Gallhofer, 2014). Both theoretical and methodological
considerations are related as theoretical considerations determine a specific methodological realization
of a measurement instrument (DeVellis & Thorpe, 2021). In terms of group flow, theoretical
considerations regarding the (1) characteristics of group flow according to the IGFT as well as related
theoretical considerations regarding the (2) perceptibility of group flow and (3) perspectives on group
flow determine methodological consequences for the measurement instrument. The methodological
consequences involve the overall structure of the GFI, the instruction of the survey participants, the
item stem, the item content and the response scale, establishing an operationalization of group flow.
(1) Considerations Concerning the Characteristics of Group Flow

As outlined above, the IGFT (Pels & Kleinert, 2023b) describes group flow as a dynamic
equilibrium which is structurally consisting of two interlocking facets of fit (primary and secondary fit)
involving three psychological functions (behavior, state of mind, skills). Thus, the presence of primary
and secondary fit means that group flow is present. Accordingly, in terms of factor structure, a two-level
factor structure is reasonable: On the higher level, there are primary and secondary fit (two factors); on
the lower level, there are the psychological functions behavior, state of mind and skills — each nested
within primary and secondary fit (six lower-level factors; see Figure 2). In turn, this means that the items
should always assess a form of fit (primary or secondary) related to one of the three psychological
functions (behavior, state of mind, skills). Thus, regarding the item content, the items of a factor should
comprehensively represent the respective fit with appropriate wordings (e.g., wordings for symmetric

primary fit such as “exactly fitting”, wordings for complementary primary fit such as “perfectly
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complementing each other”; cf. also expressions such as “in perfect unison” in questionnaires about
individual flow, S. A. Jackson & Roberts, 1992) and the items should contain different facets of the
respective psychological function (e.g., mood, motivational, and thought-related aspects as facets of

state of mind; American Psychological Association, 2024a). In doing so, the item content should be

constructed in a context-unspecific manner so that the GFl can be used in different contexts.

Figure 2
Model of the Theoretical Factor Structure of the GFI

<<<insert Figure 2 here>>>

As group flow is a dynamic equilibrium, this means that primary and secondary fit continue in
the ongoing process of smooth task accomplishment. In other words, group flow is not a single-moment
experience, but — as individual flow (Peifer & Engeser, 2021b) — lasts over a certain time as long as
primary and secondary fit continue. The continuous maintenance of fit implies further consequences for
the item content, for the response scale of the items and for the instruction. In terms of item content,
this means that there should not only be items that assess the mere presence of fit as described above,
but also those that assess the dynamic process of smooth task accomplishment, which means capturing
the resulting continuous maintenance of fit (e.g., with wordings such as that group members are
aligning their behavior, indicating that a group is maintaining the fit during smooth task
accomplishment). Regarding the response scale of the items, it is appropriate to design a response scale
assessing the relative duration of group flow during a particular situation of group action using a Likert-

type scale (ranging from "never" to "all the time"). As group flow does not have to be permanently
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present during a task, but can vary dynamically (e.g., there can be group flow in the third quarter of a
field hockey game, but not during the rest of the game), the response scale should capture the relative
duration. The longer the overall duration of group flow during a task, the more positive the expected
outcomes. From a theoretical point of view, it would not be reasonable to design a response scale that
measures the intensity of group flow, because pure fit (and, thus, group flow) simply exists or not — of
course, there can be also intermediate intensities of fit (i.e., different levels; e.g., low or moderate), but
such intermediate intensities of fit are not defined as group flow in the IGFT (Pels & Kleinert, 2023b).
Pure fit and its maintenance is therefore fixed by the item wordings (i.e., the items describe the issue
that the highest intensity of fit and its maintenance is present), the following response scale finally
records how long the fit lasted and whether it was present at all. From an empirical point of view, with a
measurement instrument assessing duration of group flow, conditions of group flow (e.g., beneficial task
designs for lasting group flow), consequences of group flow (e.g., whether a certain duration is
necessary for positive performance outcomes of the group or increased well-being of the individuals)
and consequences among these can be investigated in future research. The response scale in turn
determines consequences for the instruction. The instruction should clarify the frame of reference for
the respondents’ answers by specifying to which (phase of a) group action (i.e., during which task
accomplishment and in which environment) the items and the response scale are to be related.
(2) Considerations Concerning the Perceptibility of Group Flow

It must be assumed that not all characteristics of group flow (and the mechanisms behind them
as described and explained in the IGFT) are directly perceptible by the individuals involved (i.e., they are
non-conscious), making it impossible to capture group flow as a whole explicitly and directly. The

reasons for the restricted perceptibility of group flow can be found in both (a) intrapersonal and (b)
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interpersonal aspects which implies further methodological consequences for the assessment of group
flow in a self-report instrument such as the GFl. Regarding (a) intrapersonal aspects, there are
restrictions because an individual has only limited perceptual access to one’s own processes underlying
typical psychological states during flow as can be inferred from the findings on individual flow (Bakker,
2008). Acting during flow is as if automatized (Csikszentmihalyi, 1975; Sawyer, 2003). According to
action theory (Nitsch & Hackfort, 2016), acting during flow can, therefore, be assumed to be regulated
by the automatic action control system which mostly involves sub-cognitive processes, be it acting alone
or acting in a group. Since these sub-cognitive processes are not conscious and take place rapidly, it is
not possible to capture them explicitly and directly. However, sub-cognitive processes (such as during
group flow) can be regarded as being preconscious which means that they can be in general accessed by
the acting entity and, thus, be brought to consciousness (American Psychological Association, 2024b). As
with intrapersonal aspects, there are also restrictions on (b) interpersonal aspects because an individual
has no direct access to the processes underlying typical psychological states of the other individuals.
Instead, individuals can only establish a subjective construction of each other's psychological states and
processes based on observations. By observing what a person says and does or how he or she appears,
one can construct how his or her psychological states might be characterized. However, just as one can
only implicitly perceive one's own psychological states and processes during group flow, one will also
only implicitly observe and construct the characterization of the other individuals during group flow.
Due to the restrictions mentioned, it is not possible for an individual to explicitly access group
flow as conceptualized by the IGFT, although the individual fully experiences group flow. Strictly
speaking, first, it is not possible to explicitly perceive one's own continuous fit to the other individuals

and also the continuous fit of all other individuals to the other ones (primary fit). Second, it is not
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possible for the individual to explicitly perceive the extent to which a group function that has emerged
(group state of mind, group behavior, group skills) has a continuous fit to the group task (secondary fit).

However, it can be assumed that group flow is indirectly perceptible. The indirect perceptibility
is basically enabled by the experience during group flow. The positive experience manifests, for
example, in positive feelings because group flow is pleasant and useful, and through introspection and
retrospection, it can be assumed that it is possible for the individual to relate the positive experience to
situational circumstances of group action. As a methodological consequence, the GFI should try to
approach group flow taking into account the experience. More specifically, first, the instruction of the
GFl should explain to the respondents that the items ask for the experience during group action and that
they should respond to them intuitively as possible and without extensive thinking. The remark that it is
about the experience, which is to be reported intuitively and without extensive thinking, is to ensure
that no artificial cognitive construction of group flow is generated. Accordingly, and second, the item
stem should consist of the phrase "I had the impression..." (“impression” is a typical expression for
describing experiences to which one is asked to respond intuitively), followed by the items asking about
situational circumstances of group action that represent characteristics of the structure and dynamics of
group flow (cf. the considerations concerning the characteristics of group flow).
(3) Considerations Concerning Group Members’ Perspectives on Group Flow

Members of a group can have a group-oriented and a self-oriented perspective on a group-level
phenomenon (Carron et al., 1985). The group-oriented perspective refers to how a group member
perceives the group as a whole with respect to the phenomenon. The self-oriented perspective refers to
how a group member perceives himself or herself involved in the group in terms of the phenomenon. In

theoretical respect, the two perspectives account for the fact that, in reality, not every member is
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equally involved in a phenomenon that manifests at the group level. In epistemological respect, the two
perspectives — if measured — enable researching how the involvement of the individual in a group
phenomenon influences the phenomenon and subsequent outcomes for the group and the individual.

Accordingly, group flow should be assessed with these two perspectives. The group-oriented
perspective would capture how a group member perceives group flow as a phenomenon of the whole
group. The self-oriented perspective would capture how a group member perceives his or her personal
involvement in group flow as a phenomenon of the group. In more detail, the self-oriented perspective
would capture how a group member perceives himself as part of the group action during group flow.
This self-oriented perspective on group flow should not be misinterpreted as an assessment of individual
flow during a group task. While individual flow may certainly occur during a group task (Elbe et al.,
2010), it is, however, related to the individual task accomplishment of the group member concerned
(Hackert et al., 2022); in contrast, group flow always refers to the higher-level group action (Hackert et
al., 2022; Pels & Kleinert, 2023b). Thus, the self-oriented perspective on group flow must always have a
reference to group action, whereas individual flow must only have a reference to individual action
(regardless of whether this individual action is embedded in group action or not).

In methodological regards, the two perspectives have implications for the superordinate
structure and the item content of the GFIl. Regarding the superordinate structure, since the GFl was
intended to be a comprehensive, two separate, independent parts should be designed, one for the self-
oriented and the other one for the group-oriented perspective. In terms of measurement theory, the
division enables the respondents to get deeper involved in the respective perspective, increasing

reliability and validity of the measurement. This would be more difficult if the perspective is constantly
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changing between items (Lam et al., 2002). In terms of content, for different purposes, the two parts can
be usable, analyzable and interpretable separately without consideration of the other, if desired.

In terms of the item content, the items should accordingly capture both perspectives, similar to
established questionnaires in cohesion research (Carron et al., 2002). This means, on the one hand, that
the items of the self-oriented perspective are intended to inquire how the respondent, as an individual
group member, is positioned within the group action in relation to the others in the group (e.g., "My
behavior exactly fits the behavior of the others in our group"). On the other hand, this means that the
items of the group-oriented perspective are supposed to inquire how the group members act together
as a whole group (e.g., "The behavior of the members of our group is exactly fitting to each other."). In

IIIII n nn
’

addition, formally-linguistically, this implies using terms such as me", "my" for a representation of

the individual in the self-oriented perspective and such as "we", "us", "our" for a representation of the
group as a whole (including the responding individual) in the group-oriented perspective.
Generation of Item Content

Three approaches were used to generate item content: First, all items from existing group flow
guestionnaires (see Supplement 1) were collected as well as items from a questionnaire on networked
minds social presence (Biocca & Harms, 2011) that captures some group flow related aspects (e.g.,
mutual understanding, behavioral interdependence). All of these items were translated into German.
Second, the authors of the GFl generated item content for the intended factors in an expert discussion.
Third, semi-structured interviews were conducted with individuals who have everyday experience of
interactive group action. The aim of these interviews was twofold: On the one hand, the interviews

aimed to obtain descriptions of group flow from practitioners that could make potentially new

contributions to item content. On the other hand, the descriptions from practitioners were taken to
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countercheck the theory-based item content: The theory-based items were checked by determining
whether the descriptions of the practitioners could be basically assigned to them. In total, five persons
were interviewed (one person who works interactively with others in the occupational context; one
person who juggles with others; two athletes of a sport team; one coach of a sport team). Their central
descriptions of group flow were excerpted after transcription and listed as potential item content.

The pool of potential item content was then further analyzed to ensure content validity. First, all
items of pre-existing questionnaires were excluded that were not related to group flow in the narrower
sense. This mainly concerned items from the questionnaire on social presence (e.g., "The other
individual didn't notice me in the room"; Biocca & Harms, 2011, p.5). Subsequently, all items of pre-
existing questionnaires and the descriptions of group flow gained in the interviews and the expert
discussion were checked for their fit to the intended factors of the GFIl. Unsuitable item content was
removed from the pool. ltem content that could not be unambiguously assigned to a factor, but was in
principle considered to fit the conceptualization of group flow according to the IGFT (Pels & Kleinert,
2023b), was assigned to a provisional residual category.

Development of the Initial Questionnaire

With the construction principles and the pool of item content in mind, an initial questionnaire
was designed in German language. In this initial questionnaire the instruction, the item stem, the items
for the defined factors and the response scale were specified.

Instruction and Item Stem
Given the indirect perceptibility of group flow, the instruction and item stem were formulated in

a way that allows for capturing group flow experience based. The instruction is: “The following
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questionnaire is about how you felt about [activity X]%. Please think back to [activity X] and answer
instinctively, without thinking for too long, as this is about how you felt during [activity X]. For each
statement about [activity X], please indicate how long you felt that way.” The item stem is: “I had the
impression that...”.
Items

The items aimed at assessing primary and secondary fit regarding the psychological functions of
behavior, state of mind and skills, and the maintenance of fit. For each of the six lower level factors (see
Fig. 2), at least three items were developed. More specifically, for each of the six lower level factors, the
goal was to have at least one item per factor for (1) the existence of symmetric fit, (2) the existence of
complementary fit, and (3) the maintenance of fit during smooth task accomplishment. For this purpose,
at least three different expressions were used: For example, for an item on symmetric fit the term
"fitting" was used, for complementary fit the term "complement" or “add to” was used, and for
maintenance of fit the term "aligned with" was used. Existing questionnaires for the assessment of
group flow also use such wordings (e.g., Aust et al., 2023). In addition, each of these terms was
supplemented with the adverb triad "exactly/perfectly/precisely" to emphasize the pureness of fit that
is present during group flow. The adverb triad was selected on specific purpose: Each of the three
adverbs fundamentally represents pureness of fit which is why these adverbs and related adjectives

have already been used in individual flow questionnaires in the past (cf. the use of the adverb “exactly

by Bakker, 2008; cf. the use of the adjective “perfect” by S. A. Jackson & Roberts, 1992). Nevertheless,

2The term in brackets is replaced in the original questionnaire by the group task on which the participants
are surveyed with regard to group flow.
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the adverbs differ in nuances, calling for a consideration of all three. Although it would have been
possible to assign only one of the three adverbs to each item and to disseminate the adverbs evenly on
each factor, such a dissemination might have evoked a response bias and, thus, problems with statistical
factor analysis: When different signal words are repeated between items, there is a tendency for
respondents to answer the items of a signal word consistently (cf. DiStefano & Motl, 2006; Podsakoff et
al., 2003). Accordingly, there is a risk that a factor analysis will group items by signal words rather than
by actual content. In terms of the GFI, a factor analysis might group items as matching each other that
contain the same adverb rather than by facets of the items' psychological functions.

Furthermore, all items per lower level factor together should comprehensively represent the
facets of the respective psychological function of the factor. For example, the items of the factors on
state of mind should include motivational, cognitive and affective content as facets of state of mind.
Accordingly, a specific facet and synonyms of a facet were used in all items per factor. For instance, in
the items on state of mind, the terms "ideas" (representing cognition), "mood" (representing affect),
and “goals” (representing motivation) were used, each representing a different facet of state of mind
(American Psychological Association, 2024a; Hackfort, 2019; Pels & Kleinert, 2023b).

The procedure described above was applied to both perspectives. Accordingly, on the one hand,
there are items for the self-oriented perspective regarding how the respondent is positioned as an
individual group member within the group action in relation to the others. On the other, there are items
of the group-oriented perspective, asking how the group members act together as a whole.

This led to a sum of 43 items, with 21 self-oriented items and 22 group-oriented items. To check

the comprehensibility and plausibility of the items, they were presented to two members of interactive
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groups from the context of sports who were interviewed about the items. The majority of the items
were found to be comprehensible and plausible, with minor language adjustments made to only a few.

This resulted in the complete initial version of the GFI consisting of 43 items (see Table 1,
Appendix). An example item is: “I had the feeling that [item stem]® my [pronoun for self-oriented
perspective] ideas of what we have to do [cognitive facet of state of mind] exactly/perfectly/precisely
[adverb triad to represent the pureness of fit] fit the ideas of the others in our group [primary fit].”
Response Scale

The Likert-type response scale is composed of the verbal anchors of the poles and the scaling.
The verbal anchors of the poles consisted of the terms "never" and "all the time", as the relative
duration of the group flow was to be measured. The scale ranged from 0 (= never) to 5 (= all the time).
The value 0 was chosen as the low boundary, as it was meant to represent that group flow was actually
not present the whole time from the respondents' perspective. An even number of levels (six) was used
to avoid a tendency toward the midpoint (Chyung et al., 2017).

Stage 2: Psychometric Evaluation of the GFI

Study 1: Psychometric Evaluation of the Initial GFI-Version
Introduction

The aim of Study 1 was to psychometrically evaluate the initial version of the GFl in German
language. The psychometric evaluation was twofold: First, the questionnaire was tested for its inherent

properties including an analysis of the factor structure and item statistics. Second, both a first empirical

3 The notes in brackets are not included in the original questionnaire, but are used here to illustrate the
structure of the questionnaire.
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criterion validation and a first empirical construct validation were conducted. For this reason, group flow
was correlated with the criterion performance outcome and the construct motivational climate.

For the criterion of performance outcome, it was assumed that there is a positive relationship to
group flow. This assumption is based on theoretical considerations and empirical findings. Theoretically,
group flow should be associated with a positive performance outcome (e.g., win in a team sport game)
as group flow involves a perfectly fitting handling of a group task (Pels & Kleinert, 2023b). From an
empirical point of view, a group flow study (van den Hout et al., 2019) as well as studies on individual
flow outcomes (Boudreau et al., 2020; Chirico et al., 2015; Harris et al., 2021; Perttula et al., 2017)
consistently found out across contexts that flow is positively associated with performance outcomes.

Regarding the construct of motivational climate, it was assumed that there is a positive
relationship between perceived contextual peer-created task orientation and group flow, and a negative
relationship between perceived contextual peer-created ego orientation and group flow. The
motivational climate can be described as the way significant others (e.g., group leaders, group mates)
promote achievement goal orientations (Ames, 1992), with a task orientation representing an
atmosphere in which all the individual members of a group aim at improving competence with respect
to a task (mastery), and an ego orientation climate representing an atmosphere with all members of a
group being in pursuit of being better than the others in a task (Duda & Balaguer, 2007). As for
performance outcome, the assumptions for the relationship between motivational climate and group
flow can also be grounded in theory and empirical evidence. Theoretically, the assumed positive
relationship between contextual peer-created task orientation and group flow can be explained by the
notion that group flow occurs when all group members try to contribute to a group action in the best

possible way to solve the task in coordination with the others. Thus, task orientation climate can be
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expected to promote group flow. This, in turn, cannot be expected for peer-created ego orientation,
because ego orientation involves mutual outperforming of group members and, thus, it is likely that
group flow does not arise because ego orientation particularly prevents primary fit. The empirical
studies on individual flow and motivational climate all show a positive relationship between contextual
task orientation and individual flow (Caglar et al., 2017; Gonzalez-Cutre et al., 2009; Moreno Murcia et
al., 2008), supporting that this can also be assumed for group flow. However, regarding ego orientation,
the findings are inconsistent, with some showing a negative relationship to individual flow (Caglar et al.,
2017), others a positive one (Moreno Murcia et al., 2008) or none at all (Gonzalez-Cutre et al., 2009).
However, despite this inconsistency, ego orientation is still expected to be negatively associated with
group flow, because group flow — unlike individual flow — inevitably requires mutual cooperation.
Method

Sample

The sample consisted of 152 active indoor hockey players aged 17 to 49 years (M = 24.18, SD =
6.14; 50% female, 50% male, 0% diverse). Players were from a total of 26 teams taking part in German
league competition at the medium (3™ Union League) to professional level (National League). Players
had just completed a game of the regular league competition with their team. Per team, between three
and 14 players were surveyed. Each of the teams was homogeneous in terms of sex.

Measures

Group Flow. Group flow was measured using the GFl with the characteristics as described in
Stage 1 (for an overview of all items, see Table 1 (Appendix)).

Performance outcome. The performance outcome measured was the result of the game (loss,

draw or win), after which the participants were asked about their group flow.
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Motivational climate. Contextual motivational climate (i.e., domain-specific motivational
climate in the respective hockey team in general) was measured using a validated German language
version (Leineweber & Ohlert, 2010) of the Peer Motivational Climate in Youth Sport Questionnaire
(Ntoumanis & Vazou, 2005) that can also be used for adults. The instruction of the questionnaire asked
the participants to rate how the subsequent statements usually apply to the hockey team in general.
Following the item stem "Most members of this group..." a total 21 items assessed the two factors peer-

III

created task orientation (e.g., “... practice together when they can’t do things well.”; a = .85) and peer-
created ego orientation (e.g., “... are happy when they are better than others in the group.”; a =.72).
The response scale ranged from 0 (= not true at all) to 3 (= very true).

Procedure

After the study was approved by the ethics committee of the German Sport University Cologne
(approval no. 007/22), teams were contacted and informed about the possibility of voluntary study
participation. The teams that agreed to participate were visited by an investigator on a match day.
Approximately 10 minutes after the end of the match, the players of the team were given the complete
guestionnaire (collecting socio-demographic information, GFI (situational group flow), PMCYSQ
(contextual peer-created motivational climate)). In addition, the investigator noted the teams’
respective performance outcome of the match. Data were collected in 2022 and 2023.

Data analysis

All data collected (i.e., the information obtained from the questionnaire and the associated
performance outcomes) were entered into IBM SPSS Statistics 28. The entered data were checked for

plausibility to identify possible incorrect entries. The data set was then checked for missing values in the

items. There were very few missing values with no more than three missings (< 2%) per item. Therefore,
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the missing values were not treated with an imputation procedure; instead, if a participant had missing
values for one or more items, the respective items of this participant were not considered for the
further data evaluation, but the items with existing values were.

Given the aim of the study, the data were then, first, investigated regarding the inherent
properties of the GFI (i.e., factor structure and item statistics). Based on the theoretical construction of
the GFI, the assumed two-level factor structure was tested by confirmatory factor analyses (CFA) using
IBM SPSS Amos 29. There was an initial CFA for the self-oriented perspective and an initial CFA for the
group-oriented perspective involving all items as both perspectives were intended to be separate parts
of the inventory. Before running the CFAs, the items of the self-oriented perspective and the group-
oriented perspective were tested separately for multivariate outliers using Mahalanobis distance
(Tabachnick & Fidell, 2014). Six outliers (cases) were identified for the items of the self-oriented
perspective and five for the group-oriented perspective, each of which were excluded only for the
respective CFA. Data were then imported into IBM SPSS Amos 29 using a covariance matrix. In order to
meet the assumptions of the IGFT (Pels & Kleinert, 2022), the correlation between primary fit and
secondary fit was taken into account on the second level in the CFAs. In addition, the correlations
between the error terms of the paired psychological functions were considered on the first level (i.e.,
correlations of the error terms of primary fit-behavior with secondary fit-behaviour, primary fit-state of
mind with secondary fit—state of mind, and primary fit—skills with secondary fit—skills). Both initial CFAs
were followed by two further CFAs (i.e., one more CFA for each initial CFA): The goal of these two
additional CFAs was to re-examine the factor structure upon exclusion of statistically non-fitting items,
and to approach and test a reduced GFl version that has an equal number of items per first-level factor.

Therefore, in this step, items of the full initial version of the GFI were excluded that had loadings below
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the conservative minimum of A = .60 (Bagozzi & Yi, 1988), deviated in a substantial negative direction
from the factor loadings of the other items of the respective factor and/or — in case of a very strong
similarity of the factor loadings — were judged to be least appropriate to the factor in terms of content.
The item statistics involved a calculation of the descriptive statistics (M as an indicator of item difficulty;
SD, Min, Max as indicators of item distribution), reliability (internal consistency as indicated by
Cronbach’s a and McDonald’s w), item discrimination (corrected item-factor correlation; rig) and item
homogeneity (mean inter-item correlation using Fisher’s Z-transformation; H).

Second, the criterion and construct validity of the GFI was tested. For criterion validity,
Spearman’s rank correlations were calculated between performance (ordinal variable) and all factors of
the GFI (interval variables). For construct validity, Pearson’s product-moment correlations were
calculated between contextual peer-created task orientation and ego orientation (interval variables) on
the one hand and all factors of the GFI (interval variables) on the other hand. Based on the formulated
directions of the hypotheses, the correlations were tested for significance (one-tailed).

Results

Analysis of Factor Structure

Full initial version of the GFI. The fit indices of the factor structure under investigation in the
CFAs are shown in Table 2. For the two initial CFAs of the full initial version of the GFl, the fit indices
were partly acceptable, partly not. The related factor loadings of these CFAs are depicted in Figure 3.
There was one item with a loading of A = .57 (item #7; factor primary fit—state of mind) which is lower
than the conservative minimum of A = .60 (Bagozzi & Yi, 1988) and, there were factors with rather strong

deviations between their items’ loadings (e.g., Aairr = .17 for primary fit—state of mind of the self-oriented
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perspective) which — taken together — statistically indicates a re-examination of the factor structure

excluding inappropriate items (i.e., creation and investigation of a reduced initial version of the GFl).

Table 2
Fit Indices of the Confirmatory Factor Analyses of Study 1

<<<insert Table 2 here>>>

Reduced initial version of the GFI. The reduced initial version of the GFI consisted of three items
per factor for both perspectives (see Table 3 for a list of excluded items).

A re-examination of the CFAs — which were henceforth based on the reduced initial version of
the GFI — yielded substantial, beneficial changes in the fit indices (see Table 2). The factor loadings of
these CFAs are depicted in Figure 3. All factor loadings were above the conservative minimum of A = .60
(Bagozzi & Yi, 1988). The loadings within the factors were more homogeneous. The intercorrelations of

the factors are listed in Table 4. The intercorrelations of the factors were positive and high.

Table 4
Correlation Matrix of Group Flow, Motivational Climate and Performance Outcome (Study 1)

<<<insert Table 3 here>>>

Analysis of Item Properties

Psychometric properties of the items of the reduced initial version are displayed in Table 4.

Table 5
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Psychometric Item Properties of Study 1

<<<insert Table 5 here>>>

Item difficulty and item dispersion. Item difficulties were moderate or moderate to high, as
indicated by their mean values in the light of the methodically possible scale range from 0 to 5. The
strongest differences in difficulty between items were found for the factors of state of mind. The
dispersion of scores within the items was substantial. Each item had an empirical range of the scale of at
least 1 to 5, many items even had an empirical range of 0 to 5. The standard deviation of the items was
about one scale point each, with minor fluctuations around the value 1.

Item discrimination. The item discrimination varied between ri; = .50 and rig = .76 for the first
level factors and between riy = .42 and rig = .76 for the second level factors.

Item homogeneity and internal consistency. The item homogeneity was between H = .43 (5D <
0.01) and H = .67 (SD = 0.04) for the first level factors and between H = .37 (SD=0.11) and H=.54 (SD =
0.12) for the second level factors. The internal consistency varied for both indicators Cronbach’s Alpha
and McDonald’s Omega between a = .69 (w = .69) and a = .86 (w = .86) for the first level factors and
between a = .84 (w =.83) and a = .90 (w = .90) for the second level factors.

Criterion Validation (Performance)

The association between group flow and performance outcome (as indicated by loss, draw or
win) was positive. This was indicated by multiple highly significant, moderate (Cohen, 1992) Spearman
rank correlations (ranging from r = .29, p < .001 to r = .46, p < .001) between the factors of group flow on
the one hand and performance on the other hand (see Table 4). More than half of the participants has

won with their team (56.6%), one third has lost (32.2%) and only a few has drawn (11.2%).
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Construct Validation (Motivational Climate)

The association between group flow and the motivational climate of task orientation was
positive. This was indicated by multiple (highly) significant Pearson correlations with small to large
effects (Cohen, 1992) (ranging from r = .20, p = .012 to r = .50, p < .001) between the factors of group
flow on the one hand and task orientation on the other hand (see Table 4). Exploratory comparisons
(Hemmerich, 2017) showed that the correlations between the factors of the group-oriented perspective
on group flow and task orientation were higher than the correlations between the factors of the self-
oriented perspective and task orientation. Overall, only the correlation between secondary fit—skills
(self-oriented perspective) was non-significant (r = .14, p < .078).

In contrast, there was no association between group flow and the motivational climate of ego
orientation. All of the correlations between the factors of group flow on the one hand and ego
orientation on the other hand were non-significant (see Table 4).

Discussion

Study 1 has provided substantial evidence for the appropriateness of the conception and for the
validity of the initial version of the GFl. However, conceptually, it has also revealed some need for item
adjustment; and in terms of validity, there is a need for an extension of the construct validity of the GFI.

Regarding the conception of the GFl, the factor structure could be confirmed after certain items
had been removed. Taking into account established cut offs (cf. Hair et al., 2014; Tabachnick & Fidell,
2014), the fit indices were acceptable to satisfactory. The fact that some indices were no more than
acceptable can be attributed to the correlation of error terms (which is plausible for theoretical reasons)
and the complex two-level structure (Hair et al., 2014). The two-level structure would essentially require

dynamic cut offs for fit indices (cf. recent criticism regarding the established fixed cut offs; McNeish &
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Wolf, 2023) which do not yet exist reliably (McNeish & Manapat, 2023). As the factor structure could
only be confirmed after an exclusion of certain items, these should not be included in a final version.

The excluded items were, with one exception, from the factor state of mind. On the one hand,
their exclusion can be formally justified as an equal number of items per factor is intended. Statistically
and in terms of content, however, their exclusion can also be justified as state of mind is generally a
heterogeneous factor that includes the facets cognition, motivation and affect (American Psychological
Association, 2024a). This heterogeneity basically represents potential for low and heterogeneous factor
loadings. It was therefore necessary to select items that adequately represent the three facets as a
whole, but at the same time have a comparable level of abstraction in terms of content.

The remaining 36 items show acceptable to satisfactory psychometric properties. The items
show sufficient discrimination and dispersion (Field, 2009). All items contribute appropriately to their
respective factor and allow individuals with low, moderate, or high group flow duration to be
discriminated. Overall, the internal consistency of all factors was good, which is particularly noteworthy
in view of the low number of items (cf. Cortina, 1993; Cronbach, 1951) of the first-level factors (three
items each). Only for the factor primary fit—state of mind the consistency was no more than just
acceptable (cf. DeVellis & Thorpe, 2021; Field, 2009), probably because this factor, unlike the others, is
multifaceted in nature with aspects of emotion, cognition, and motivation. The combination of item
homogeneity and item difficulty was basically appropriate, but could still be improved. In principle, it is
desirable for a questionnaire assessing group flow — in contrast to a performance test — to have items
that have a low item homogeneity and a similar item difficulty within their respective factors (cf. Lienert,
1989). This combination of low item homogeneity and similar item difficulty means that the items of a

factor capture different facets of the factor, but the items equally reflect the existing level of the
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construct (i.e., similar difficulty). This is exactly what is necessary for group flow from a theoretical
perspective (cf. Pels & Kleinert, 2023b), since it can be assumed that during group flow all facets of the
factors (e.g., all facets of state of mind) are equally developed. Despite the strengths, minor
modifications should be made to the remaining 36 items. This should be done in particular with a view
to sufficiently reflect all facets of group flow as theoretically comprehensively as possible in order to
achieve a low level of item homogeneity while optimally maintaining the existing level of difficulty.

In terms of the empirical validation of the initial version of the GFI, there is support for criterion
and construct validity. Criterion validity was confirmed using the performance outcome as a criterion.
Performance outcome was positively correlated with group flow with a moderate effect. In line with our
hypothesis, this can be explained theoretically by the notion that group flow involves a perfectly fitting
handling of a group task (Pels & Kleinert, 2023b) which facilitates positive, manifest performance
outcomes (see also findings on individual flow; Harris et al., 2021). However, performance was
measured at the group level and, thus, strictly speaking, multi-level analyses would have been necessary
which was not possible due to the ordinal data level ("win", "draw" or " loss"). Construct validity was
partially empirically demonstrated for the construct motivational climate. As expected, a positive
correlation was found for task orientation and group flow with small to large effects. According to the
derivation of our hypothesis, task orientation promotes group flow because it encourages all group
members to try to contribute to a group action in the best possible way (see also findings on individual
flow; Caglar et al., 2017). Interestingly, with only one exception —the correlations between the factors
of the group-oriented perspective on group flow and task orientation were higher than the correlations
between the factors of the self-oriented perspective and task orientation. This can be explained by the

fact that, although each member of a group is surrounded by the motivational climate in the same way
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as all others, not every group member feels or is equally involved in the overall group action (e.g., there
are substitutes in sports who actively participate in only part of a game). In general, the reliable, small to
large effects found between task orientation and group flow are worth noting, since a contextual factor
(domain-specific motivational climate in the indoor hockey teams in general) was correlated with a
situational factor (group flow experienced during the game) which could result in lower correlations (cf.
Vallerand, 1997). For ego orientation, contrary to our hypothesis, no negative correlation with group
flow was found. This can be explained by the specifics of the sample and the activity studied: Indoor
hockey players who had just played a match were surveyed, but those members of a team who had not
actively participated in the match were not. Thus, it is conceivable that only those played who had
asserted their position before within an ego-oriented climate in training and gave their all in the match
to assert themselves competing with those who did not play. The consideration of such moderator
variables is also indicated by studies on individual flow (Caglar et al., 2017; Gonzalez-Cutre et al., 2009).
Although Study 1 provides support for the GFl, in addition to the need for revision already
mentioned, two methodological limitations and associated consequences must be considered. First, the
sample size was rather low for CFAs with more than 20 items, although still meeting the recommended
absolute minimum of 150 participants (Tabachnick & Fidell, 2014). Therefore, it is necessary to examine
the revision of the GFI (final reduction of item number, variation of item content with a particular
consideration of automation of occurrence and maintenance of fit during group flow (IGFT; Pels &
Kleinert, 2023b)) on a larger sample. Second, a construct validation is necessary that takes into account
correlates and characteristics of state of mind, behavior and skills, which according to the IGFT (Pels &
Kleinert, 2022) are the central psychological functions of group action during group flow.

Study 2: Psychometric Evaluation of the Final GFl-version
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Introduction

Based on the discussion of the results of Study 1, the aim of Study 2 was to establish a final
version of the GFI. For this purpose, first, the initial version of the GFI was slightly revised according to
the consequences derived in Study 1 with additional consideration of linguistic aspects that were
noticed. Second, the revised version of the GFl was to be psychometrically evaluated on a large sample,
while confirming criterion and extending construct validity.

For the revision of the GFI, the items were edited in several ways. First, items of the initial
version of the GFI that had been excluded during Study 1 were still excluded. With 18 items included per
perspective, there were three items per factor. Second, the content of one item per factor was slightly
expanded in order to capture group flow even more comprehensively and to evoke the desired
combination of low item homogeneity and similar item difficulty: In these items, the phrase
"automatically" was added to reflect that the occurrence and maintenance of fit during group action is
as if automated (i.e., fit appears and continues "automatically"). This is in line with the IGFT (Pels &
Kleinert, 2022), which in this respect also corresponds to the basic conceptualization of individual flow
according to Csikszentmihalyi (1975, 1985, 2000). Questionnaires for the assessment of individual flow
also use such wordings (S. A. Jackson & Marsh, 1996). Third, it was ensured for secondary fit that of the
three items per first-level factor, one item contains the term “group task”, one item the term “demands
of the group task”, and one item the term “challenges of the group task”. This was intended to ensure a
comprehensive consideration of the facets of the group task. Fourth, minor linguistic inconsistencies
were corrected in some items. For example, the wording "the behavior of our group is [...] aligned with
each other" was changed to "the behavior of the members of our group [...] is aligned with each other",

since the behavior of a single group cannot be aligned with each other, whereas the behavior of multiple
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group members can. Finally, the order of the items was intermixed. While in the initial version of the GFI
the items of a factor were listed one after the other, now items were intermixed as this prevents an
overestimation of the results of the CFA and the internal consistency (Lam et al., 2002; Podsakoff et al.,
2003), and sharpens the respondents’ attention which enhances the validity of the data gained. Despite
this intermixing, however, care was still taken to strictly separate the items of the self-oriented and the
group-oriented perspectives, which means that the GFI still consists of two parts. For an overview of the
final items of Study 2 and for a comparison of the items of Study 1 and Study 2, see Table 1 (Appendix).
For the psychometric evaluation of the revised GFl, a large sample was acquired in order to
empirically test the questionnaire with respect to its inherent properties and its validity. The
investigation of inherent properties included an analysis of the factor structure and item statistics as in
Study 1. For validation, performance outcome was again tested as a criterion (assumption of a positive
relationship with group flow). In addition, perceived contextual intrateam communication and individual
situational mood right after the group task under investigation (sport match) were used for construct
validation. With regard to contextual intrateam communication, a positive relationship to group flow
was assumed because positive intrateam communication facilitates the solution-oriented coordination
of the group members among each other (e.g., Eccles & Tenenbaum, 2007). Accordingly, the existing
theoretical approaches also considered intrateam communication to positively influence group flow
(Duff et al., 2014; Pels & Kleinert, 2023b; Sawyer, 2006; van den Hout et al., 2018). This relationship has
been already confirmed both by initial study results on group flow (Aust et al., 2023; Kaye, 2016) and
studies on individual flow in group settings (Swann et al., 2012). For individual situational mood right
after the group task, also a positive relationship to group flow was assumed. It can be expected that

group flow positively influences mood because it is an extremely positive group experience. Initial study
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701 results on group flow confirm this (Paez et al., 2015; Zumeta et al., 2016), general findings on positive

702 group experiences from social psychology (e.g., Barsade & Knight, 2015) as well as findings from

703 research on individual flow (e.g., Peifer et al., 2022) further support this assumption.

704 Method
705 Sample
706 The sample consisted of 486 active athletes aged 16 to 64 years (M = 23.23, SD = 7.58), with

707 most participants (97.1%) under 40 years old (13.4% female, 84.8% male, 0.6% diverse, 0.6% with

708 refusal of information). Athletes were from one of the following team sports: football (78.1 %), handball
709 (13.2 %), volleyball (5.8 %), basketball (2.9 %). In total, players from 42 different teams were surveyed,
710  taking part in the German league competition at the lowest amateur (District League) to the highest
711 professional level (National League). Players had just completed a game with their team. Per team,
712 between two and 20 players were surveyed. Each of the teams was homogeneous in terms of sex.

713 Measures

714 Group Flow. Group flow was measured using the final version of GFI with the characteristics as
715  described above (for an overview of all items, see Table 1 (Appendix)).

716 Performance outcome. The performance outcome measured was the result of the game (loss,
717  draw or win), after which the participants were asked about their group flow.

718 Intrateam communication. Contextual intrateam communication (i.e., domain-specific

719  intrateam communication of the respective sport team in general) was measured using the Scale for
720 Effective Communication in Team Sports (SECTS-2; Sullivan & Short, 2011). As this questionnaire has so
721 far only been available in English, it was translated into German for the present study in collaboration

722 with a native speaker. The instruction asks participants to indicate how the players on the team
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normally communicate when they interact with each other, not only during games or practices. They are
asked to relate their answers to the team as a whole. Following the item stem "When our team
communicates, we..." a total of 15 items assessed the four factors acceptance (i.e., mutual acceptance;
four items; e.g., “... communicate our feelings honestly.”; a = .74, distinctiveness (i.e., distinctiveness
from other social entities; three items; e.g., “... use slang that only team members would understand.”;
a =.62), positive conflict (i.e., constructive conflict dealing with disagreements; four items; e.g., “... get
all problems out in the open”; a = .74) and negative conflict (i.e., personal confrontations expressing
disagreement; four items; e.g., “... show that we lose our temper.”; a = .80). The response scale ranged
from 1 (= almost never) to 7 (= almost always). Internal consistency was acceptable and similar to the
English-language original (cf. Sullivan & Short, 2011), indicating the appropriateness of the translation. In
order to keep the length of the entire survey questionnaire battery economical and thus acceptable for
the participants, only a quarter of all participants (n = 130) completed the SECTS-2 in addition to the GFl,
the remaining part of the sample completed the questionnaire on mood (see below).

Mood. Situational mood right after the match was measured using German language
“Stimmungs- und Befindensskalen” [Mood and Well-being Scales] (SBS; Hackfort & Schlattmann, 1995).
The instruction asks the participants to indicate their momentary mood and mental states. There is a
total of eight items, each of which consists of a triad of adjectives, representing a similar facet of mood
and mental states. The eight items can be combined into four each to form a positive factor and a
negative factor (positive mood: e.g., “happy/satisfied/cheerful”, a = .71; negative mood:
“angry/peevish/annoyed”, a = .71). In order to keep the length of the entire survey questionnaire

battery economical and thus acceptable for the participants, a total of just three quarters of all
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participants (n = 356) completed the SBS in addition to the GFI, the remaining part of the sample
completed the questionnaire on intrateam communication (see above).

Procedure

After the study was approved by the ethics committee of the German Sport University Cologne
(approval no. 036/23), teams were contacted and informed about the possibility of voluntary study
participation. The teams that agreed to participate were visited by an investigator on a match day.
Approximately 10 minutes after the end of the match, the players were given the complete
guestionnaire (collecting socio-demographic information, GFI (situational group flow), SECTS-2
(contextual intrateam communication), SBS (situational mood). In addition, the investigator noted the
teams’ respective performance outcome of the match. Data were collected in 2023 and 2024.

Data analysis

In preparation for the analyses, the data were treated as in Study 1. There were no more than
eleven missing values (< 2.5%) per item. Therefore, the missings were not treated with an imputation
procedure. Seventeen multivariate outliers were identified for the items of the self-oriented perspective
and 24 for the group-oriented perspective, each of which were excluded only for the respective CFA.

Also the analytical procedure for the evaluation of the GFl was the same as in Study 1. There
was only one notable difference: Because the initial CFA for the self-oriented perspective tended to
show insufficient loading of one item below the conservative minimum of A = .60 (Bagozzi & Yi, 1988),
the CFA for the self-oriented perspective was repeated with this item excluded so that the results could
be compared with and without this item.
Results

Analysis of Factor Structure
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The fit indices of the factor structure under investigation in the CFAs are shown in Table 6. The
fit indices were good to excellent. The related factor loadings of these CFAs are depicted in Figure 4.
There was one item with a loading of A = .58 (item #14; factor primary fit—state of mind for the self-
oriented perspective) which is lower than the conservative minimum of A = .60 (Bagozzi & Yi, 1988).

Another CFA for the self-oriented perspective, excluding this item, showed almost no change in the fit

indices, only a slight increase in the CMIN/df parameter.

Table 6
Fit Indices of the Confirmatory Factor Analyses of Study 2

<<<insert Table 6 here>>>

Figure 4
Factor Loadings of Confirmatory Factor Analyses (Study 2)

<<<insert Figure 4 here>>>

The intercorrelations of the factors were positive and high (see Table 7).

Table 7
Correlation Matrix of Group Flow, Intrateam Communication, Individual Mood and Performance
Outcome (Study 2)

<<<insert Table 7 here>>>
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Analysis of Item Properties

Psychometric properties of the items of the revised version of the GFl are displayed in Table 8.

Table 8
Psychometric Item Properties of Study 2

<<<insert Table 8 here>>>

Item difficulty and item dispersion. Item difficulties were moderate or moderate to high, as
indicated by their mean values in the light of the methodically possible scale range from 0 to 5. In
general, the item difficulties within factors were relatively similar. The strongest differences in difficulty
between items were found within the factors of state of mind. The dispersion of scores within the items
was substantial. Each item had an empirical range of the scale of at least 1 to 5, many items even had an
empirical range of 0 to 5. The standard deviation of the items was about one scale point each, with
minor fluctuations around the value 1.

Item discrimination. The item discrimination varied between riy = .44 and rig = .63 for the first
level factors and between rig = .54 and ris = .72 for the second level factors.

Item homogeneity and internal consistency. The item homogeneity (as indicated by mean inter-
item correlations (Blihner, 2021) based on Fishers’ Z-transformation) was between H = .40 (SD = 0.05)
and H = .54 (SD = 0.04) for the first level factors and between H = .43 (SD = 0.07) and H = .52 (SD = 0.05)
for the second level factors. The internal consistency varied for both indicators Cronbach’s Alpha and
McDonald’s Omega between a = .67 (w =.67) and a =.78 (w = .78) for the first level factors and

between a =.87 (w=.87) and o = .91 (w = .91) for the second level factors.
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Criterion Validation (Performance)

The association between group flow and performance outcome was positive. This was indicated
by multiple highly significant, small (Cohen, 1992) Spearman rank correlations (ranging from r=.11, p =
.007 tor=.24, p < .001; see Table 7) between the factors of group flow on the one hand and
performance on the other hand (see Table 7). Almost three quarters of the participants have won with
their team (73.7%), about one quarter has lost (23.2%) and only a few have drawn (3.1%).

Construct Validation

Intrateam communication. The association between group flow and intrateam communication
differed depending on the factor of intrateam communication considered (see Table 7). For the factors
acceptance and positive conflict of intrateam communication there were highly significant, moderate
associations with group flow (ranging from r = .32, p <.001 to r = .48, p < .001 for acceptance and from r
=.39, p<.001tor=.52, p<.001 for positive conflict). For the factors distinctiveness and negative
conflict there were predominantly no significant correlations with group flow, there were only a few
positive correlations between distinctiveness and group flow and negative correlations between positive
conflict and group flow (ranging from r =-.01, p = .447 to r = .18, p = .023 for acceptance and from r = -
.15, p=.046 to r =.02, p = .420 for positive conflict).

Mood. There was an association between group flow and the construct of mood (see Table 7).
This was indicated by multiple highly significant, positive Pearson correlations with moderate effects
(Cohen, 1992) between the factors of group flow on the one hand, and positive mood on the other hand
(ranging from r=.29, p < .001 to r = .41, p < .001). Analogously, there were multiple (highly) significant,
negative Pearson correlations with small effects (Cohen, 1992) between the factors of group flow on the

one hand, and negative mood on the other hand (ranging from r=-.10, p =.040 to r = .18, p < .001).
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Discussion

The overall aim of Study 2 was to establish a final GFI version. After having implemented the
necessary revisions (reduction of the number of items to three per first-level factor, slight changes in the
item content based on theoretical and linguistic considerations, mixing of the item order), the GFI
conception was confirmed and extended on a large sample. This is reflected in the improved, excellent
factor structure fit, partly improved and still acceptable to satisfactory psychometric item statistics, and
empirically repeatedly confirmed criterion validity as well as extended construct validity.

The factor structure was confirmed also after the slight revision of the questionnaire. The fit
parameters are excellent, and (partly substantially) better than in Study 1. This concerns both absolute
(RMSEA, SRMR) and incremental parameters (TLI, CFl) (Hair et al., 2014). The parameters are particularly
remarkable because they could be achieved despite a mixing of the content of the item order (Podsakoff
et al., 2003). Reasons for this improvement are presumably the changed item contents which represent
the different facets of group flow more precisely, and the larger sample size (Hair et al., 2014).

It must be noted that one item had a relatively low factor loading. Item #14 ("...that my mood
exactly/perfectly/precisely matches the mood of the others in our group"; factor state of mind—primary
fit of the self-oriented perspective) had a loading of only A = .58. With a liberal view (Hair et al., 2014),
the value is still generally acceptable. The low loading of this item can be explained by the fact that it is a
component of the conceptually heterogeneous factor state of mind (cf. the concept of state of mind;
American Psychological Association, 2024a; cf. IGFT; Pels & Kleinert, 2023b). Since the questionnaire
structure and the remaining factor loadings did not change (and if at all, tended to worsen) after an

exploratory exclusion of this item, the item should remain in the GFl in order to maintain comprehensive
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content validity. Nevertheless, the item should be monitored critically in future applications of the GFI; it
might make sense to include an additional, alternative item in a further application of the questionnaire.

Regarding the psychometric properties of discrimination, internal consistency, homogeneity and
difficulty, the items are acceptable to satisfactory. In the light of the revisions made to the
guestionnaire, item homogeneity and item difficulty require special consideration. Compared to the
initial version of the GFI (Study 1), the slight reduction in item homogeneity was achieved while it was
also achieved that the similarity of item difficulty within factors remains at least the same: item
homogeneity has decreased in almost all factors (in some cases substantially) and the range of item
difficulties within the factors is even smaller. This reflects the desired circumstance that the GFl is
supposed to assess different facets of group flow in its factors, but that the items — at the same time —
assess a coherent quantitative level of the facets of group flow. In other words, after minor linguistic
revisions were made and, even more important, after the phrase "as if by itself" was added to one item
per first level factor in the revised version to reflect the IGFT statement (Pels & Kleinert, 2023b) that the
occurrence and maintenance of fit during group action is as if automated (e.g., "... that the behavior of
our group is as if by itself exactly/perfectly/precisely aligned to our group task"), homogeneity
decreased slightly but item difficulty remained similar or became even more similar. Thus, in the revised
(and final) version of the GFlI, all facets of group flow are represented, which is evident in a
consideration of the content of the items (content validity), but also in a statistical consideration of the
item homogeneity, and yet the item difficulties are similar per factor.

Regarding empirical validation, the results for criterion validity were consistent with the
hypothesis. As in Study 1, there was a positive correlation between performance outcome and group

flow. The fact that the correlations found were smaller in effect than in Study 1 can be explained by the
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variance of one of the two variables (performance outcome) being smaller in Study 2 than in Study 1
which limits the statistical potential for detecting a stronger relationship (Winship & Mare, 1992).

In terms of construct validation, the relationship between group flow and intrateam
communication largely conformed to the hypothesis and to existing findings (Aust et al., 2023; Kaye,
2016). Acceptance and positive conflict — as two of four factors of intrateam communication — were
positively related to group flow, which can be explained by the fact that groups can better cope with a
task together if the group members inform each other about their respective situation in a mutually
accepted manner and communicate in a solution-oriented way (for overviews, see Eckardt & Tamminen,
2023; Lidemann & Kleinert, 2023). For the factor negative conflict, there were predominantly no
associations with group flow, and if there were, they were negative. Thus, negative communication
within a team does not have to be destructive in any case for group flow, but it can be in some cases
(e.g., if the negative communication evokes interpersonal conflicts). This is consistent with studies
showing that negative conflict communication is only partly associated with (dys-)functional states of
groups or its members (for an overview, see Liidemann & Kleinert, 2023). For the factor distinctiveness,
there are predominantly no associations with group flow, and if there are, then positive associations.
This can be explained by the fact that distinctiveness includes aspects that have little to do with the
immediate group task accomplishment (e.g., use of nicknames) but only with outgroup distinctiveness.
The two significant positive associations (small effects) may be due to a general tendency in responses
(Podsakoff et al., 2012) or due to an alpha error artifact in multiple correlation analyses.

In accordance with the hypothesis, there was a positive relationship between group flow and
positive aspects of mood (e.g., satisfaction), and a negative relationship between group flow and

negative aspects (e.g., anger) of mood (each measured as momentary mood after the activity). In
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general, this can be explained by the fact that group flow can be regarded as a positive group experience
that evokes beneficial states (Zumeta et al., 2016) — not only during the activity itself, but also
afterwards. Positive mood can be expected after a group flow activity, arising from a combination of (a)
the initial positive experience of group flow during the activity, which persists (albeit weaker) after the
activity, and (b) new positive experiences that emerge after the activity (e.g., the emotion of pride)
when group members reflect on their shared experience and activity (Lavoie et al., 2024). Interestingly,
the positive relationship between group flow and positive aspects of mood was stronger than the
negative relationship found for negative aspects of mood. This can be explained from a theoretical and a
methodological perspective. In theoretical terms, the presence of positive mood does not necessarily
mean the exact contrary absence of facets of negative mood (Watson & Tellegen, 1985). For group flow,
this means that group flow as a positive construct is associated with positive experience content (e.g.,
positive mood); at the same time, this does not necessarily mean that the absence of group flow is
associated with negative experience content, since the absence of group flow per se does not have to be
a state with negative experience content (e.g., aversive, negative mood). In methodological terms,
positive constructs in questionnaire data are more strongly related to other positive constructs than to
other negative constructs as respondents strive for consistency in their answers (Podsakoff et al., 2003).
General Discussion

The purpose of this work was to elaborate a questionnaire assessing group flow in research
settings. The systematically constructed, theory-based Group Flow Inventory (GFI) can fulfill this
purpose: In two studies, the appropriateness of the items and factor structure was psychometrically
proven, and reliability and validity of the GFl were demonstrated. The range of values and the

psychometric item statistics show that group flow — although it is a rare experience (tucznik & May,
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2021) — can be measured by the GFI. Thus, it is necessary to discuss the possible applications and
limitations of the GFI as well as the implications and benefits of this work for (group) flow research.
General Results

Overall, the concept of the GFl was confirmed: One half of the questionnaire assesses group
flow from the self-oriented perspective, the other from the group-oriented perspective of the individual
surveyed. Both perspectives take into account primary and secondary fit of group flow at a higher factor
level and first-level factors of group flow at the lower level, each representing a function of group
action. This factor structure basically confirms the assumption of the IGFT (Pels & Kleinert, 2022) that
primary and secondary fit of group flow each have the components of behavior, state of mind and skills.

However, the high correlations between the factors should be noted critically. From a
psychometric perspective, this raises the question of whether there is an over-factorization (i.e., there
are several factors where fewer would also be appropriate for measurement), which, in turn, from a
research perspective raises the question of what added value a separate assessment of the factors
would have in future studies. At first glance, the high intercorrelations could indicate a missing
distinctiveness of the elements of the IGFT. However, the cause of the intercorrelations is probably less
a missing distinctiveness of the elements (each of which is clearly conceptualized in the IGFT and in the
GFl), but rather the fact that group flow involves all system functions of an acting group system being in
harmony when the group is in group flow (Pels & Kleinert, 2023b). Therefore, the reason for this could
be the phenomenon of group flow itself rather than a problem of measurement. Despite the high
intercorrelation of the factors, it is recommended that the subdivision into the various factors is

maintained, as this allows specific processes to be identified: For example, an analysis of the specific
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dynamics of group flow, which has yet to be conducted, could investigate whether group flow spreads in
its development from an initial fit in state of mind to a perfect fit that also includes behavior and skills.

Furthermore, the studies have provided various evidence for the construct and criterion validity
of the GFI. The results provided plausible correlations of group flow with domain-specific motivational
climate and intrateam communication, as well as with situational mood and performance.
Application Possibilities in Research Settings

The existing form of the GFI offers various application possibilities in research settings. First, due
to its compact length, the questionnaire can be used simply and with few resources, either paper-pencil
or online based. Second, the items are formulated in a context-unspecific way. This means that the GFI
can be used in different groups and domains (e.g., work, music, sport) simply by adapting the
instruction. Third, the GFI distinguishes between a self-oriented (me in our team) and a group-oriented
(we as a team) perspective, which can be applied separately. Depending on the purpose, future studies
can flexibly consider both or only one of the perspectives (cf. research on group cohesion; Carron et al.,
2002). For example, studies that examine group outcomes (e.g., collective efficacy; Salanova et al., 2014)
of group flow could primarily draw on the group-oriented perspective, and studies that examine
individual outcomes (e.g., well-being; Zumeta et al., 2016) could primarily draw on the self-oriented
perspective. Fourth, the GFI contains first (i.e., the primary and secondary fit of behavior, state of mind
and skills, respectively) and second level (i.e., primary fit as a whole, secondary fit as a whole) factors,
which can also be evaluated separately as required. While the evaluation of the second-level factors is
more reliable due to the higher number of items, the evaluation of the first-level factors allows for
taking a closer look at specific facets of group flow (behavior, state of mind, skills separately). Such a

separation into higher and lower level factors is also recommended in other areas of psychological
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research (cf. coping research; Schwarzer & Schwarzer, 1996). In summary, the wide range of possible
applications shows that the GFI — in addition to the major goodness criteria of objectivity, reliability and
validity — also meets the minor goodness criteria of practicality (i.e., whether the questionnaire is easily
applicable and economically feasible), utility (i.e., whether the questionnaire provides valuable
information) and fairness (i.e., whether the questionnaire is impartial to all respondents regardless of
their background or group membership) (Coaley, 2014). Overall, this offers the opportunity to advance
group flow research — which to date has had little clear focus (Pels & Kleinert, 2023a; Pels et al., 2018) —
including the comparison of different theoretical approaches (Pels & Kleinert, 2023b; van den Hout et
al., 2018), for each of which a questionnaire exists (i.e., GFl; TFM, van den Hout et al., 2019).
Limitations

Despite these versatile application possibilities, there are also limitations of the GFI. These can
be found in the status of the empirical testing of the GFI to date, which requires further research. First,
the GFI has so far only been studied in the context of sport, which — strictly speaking — requires an
empirical investigation in other contexts (e.g., work, music) even though the items are context-
unspecific and the instruction can be adapted flexibly. Second, it would be helpful to expand criterion
and construct validity in two regards: (a) Methodologically, it would be appropriate to use at least
prospective designs when there are assumptions about causal, sequential links between variables (e.g.,
group flow on performance or motivational climate on group flow). In the two validation studies on the
GFl, a cross-sectional design had to be used for practical reasons (e.g., prohibited measurement of group
flow possible during a league game). The cross-sectional measurement of multiple variables could have
caused a bias because the respondents might have striven for consistency in their answers across

constructs. However, such a bias could be ruled out at least for some constructs, as otherwise there
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would have had to be a positive relation between, for example, distinctiveness (as one factor of
intrateam communication) and group flow. In addition, the cross-sectional relationships examined are
each based on a theoretical foundation that at least allows an approximation to causalities (Savitz &
Wellenius, 2023). Moreover, the question arises as to whether and to what extent outcomes of group
flow can be reasonably investigated when group flow is measured during the activity (and the outcomes
afterwards), since the survey during the activity could interrupt (group) flow (Peifer & Engeser, 2021b).
(b) On the construct level, it would be reasonable to relate further constructs to group, for example by
correlating the GFI with an established questionnaire that measures individual flow (e.g., Flow State
Scale; S. A. Jackson & Marsh, 1996). Based on the theoretical considerations of the IGFT (Pels & Kleinert,
2023b), one would expect small to moderate positive correlations between group flow and individual
flow, since the presence of group flow does not necessarily imply the presence of individual flow (and
vice versa), but the harmonious interaction in a group during group flow can facilitate individual flow.
Moderate or even high correlations would also not be expected because group flow has special
emergent qualities that differ from individual flow (Pels & Kleinert, 2023b). Third, a cross-correlation of
the GFl with an instrument of another measurement approach (e.g., movement badges as objective
behavioral indicators; Gloor et al., 2013) would be desirable. This would be helpful to examine the
extent to which the GFl and other measurement approaches can meaningfully complement or replace
each other and, in turn, expand the minor goodness criterion of utility (Coaley, 2014) of the GFI.
Furthermore, limitations can be found in the chosen construction of the GFI. In principle, every
guestionnaire construction has both advantages and disadvantages, and the decision for or against a
certain construction approach automatically entails limitations. The construction limitations of the GFI

should therefore not be understood as substantial, content-related shortcomings, but rather as aspects
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of how future developments of self-report instruments for group flow can complement the GFI. A first
aspect worth considering concerns the cognitive complexity of the questionnaire. Due to the precise
consideration of the IGFT (Pels & Kleinert, 2023b) and the targeted use in research settings, the items
are cognitively complex, although implicit processes are not completely disregarded, but included by the
instruction (“respond intuitively”, “without extensive thinking”) and the item stem (“l had the
impression”). Future further developments to complement the GFI could attempt to make the item
content more feeling-based (e.g., with specific adjectives). Such a further development of item
formulation would also facilitate the use of a group flow questionnaire in practical settings.
Benefits and Implications for Future Work on (Group) Flow

The aim of the present work was to elaborate a questionnaire that allows for assessing group
flow particularly in research settings. However, the steps taken have also yielded various benefits and
implications for further work on (group) flow research. First, the two validation studies have slightly
expanded the relatively limited findings on group flow to date and, thereby, lend further support for the
IGFT (Pels & Kleinert, 2023b). In more detail, the studies provide initial indications — to be interpreted
with caution due to the cross-sectional design — that a mastery-oriented motivational climate and
positive intrateam communication could promote group flow. Moreover, both studies provide initial
indications — also to be interpreted with caution — that group flow could lead to a positive performance
outcome at the group level; the second study also indicates that group flow could lead to or is at least
associated with positive mood among the individual group members involved. However, longitudinal
and (field) experimental studies are necessary to test the causality of the relationships.

Second, new research questions have arisen for the investigation of the phenomenon group

flow. Future studies should, for example, investigate the dynamics of group flow. This includes
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investigating whether it is more favorable for the outcomes to have one long phase of group flow than
several shorter phases with the same overall length as the long phase (cf. Peifer & Engeser, 2021b).
Third, there remain questions and work concerning the assessment of group flow. Regarding
self-report assessment of group flow, a potential memory bias should be investigated since it can be
assumed that the memory of a group flow experience becomes less valid the longer the experience lies
in the past, as the experience can be retrieved less accurately (Podsakoff et al., 2012). Specifically, it
should be examined at what time interval from the group task the questionnaire should be completed
so that a bias can be avoided or its extent can be estimated. In the two studies so far, the GFl was
completed approximately 10 minutes after the group task, but it should be checked in the future
whether it would be better to apply the questionnaire during the group task itself (if an interruption is
possible) or whether it is even possible to apply it after a somewhat greater time interval from the group
task. Another aspect worth considering concerns the response scale. While from a theoretical
perspective (cf. IGFT; Pels & Kleinert, 2023b) the developed response scale (assessment of the relative
duration of the item content) should — to date — preferably be retained, it would also be interesting to
investigate whether there are different perceptible intensities of fit underlying group flow from the
perspective of the respondents. Up to now, there have been controversial discussions on the
perceptibility of intensity in research on individual flow (cf. Peifer & Engeser, 2021b). Finally, the extent
to which group flow questionnaires (such as the GFl) can be used in practice should also be investigated.
This requires studies on the practical relevance of questionnaire values (e.g., norming) to indicate when
a group or group leaders should introduce interventions. This also requires evidence as to whether a
guestionnaire is sensitive enough to detect changes caused by interventions. For the practicability, the

length of the questionnaire should also be checked (e.g., by validly reducing it to marker items).
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1050 Fourth, the questionnaire developed and the underlying IGFT (Pels & Kleinert, 2023b) can also
1051 be stimulating for research on individual flow in two respects. In theoretical terms, constructs (state of
1052 mind, behaviour, skills) were identified, named and linked during the development of the IGFT (Pels &
1053 Kleinert, 2023b) that could also be relevant for further development of the individual flow concept and,
1054  thereby, represent a solution to the call (Swann et al., 2018) to create an explanatory theory of
1055 individual flow; from a methodological point of view, a questionnaire was created that can capture
1056  these constructs and can also be adapted for individual flow through its instructions and item
1057  descriptions (e.g., adaptation to individual task). For the questionnaires assessing individual flow, it is
1058 recommended that the relative duration and not just the intensity should also be taken into account in
1059  response scales: Our considerations regarding the response scale can overcome limitations that have

1060 existed so far as the assessment of individual flow duration has not been part of the existing

1061 guestionnaires and has left research gaps (Abuhamdeh, 2020; Peifer & Engeser, 2021a).
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Table 1
Items of the GFI

<<<insert Table 1 here>>>
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The figure includes the three action theoretical components of group action: the acting group system (with two levels
(individuallevel and group level) and three functions (behavior, state of mind, skills)); the task of group action; the

environment of group action.
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Figure 3
Factor Loadings of Confirmatory Factor Analyses (Study 1)

Figure 3a
Factor Loadings of Confirmatory Factor Analyses (Self-oriented Perspective; Study 1)
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Figure 3b
Factor Loadings of Confirmatory Factor Analyses (Group-oriented Perspective; Study 1)
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Table 2
Perspective Version X2 df p CMIN/df  TLI CFI  RMSEA SRMR
Self-oriented 1 369.58 182 <.001 2.03 .85 .87 .09 .07
2 213.09 125 <.001 1.71 91 .93 .07 .06
Group-oriented 1 350.51 199 <.001 1.76 91 .93 .07 .05
2 215.06 125 <.001 1.72 .94 .95 .07 .04

Fit Indices of the Confirmatory Factor Analyses of Study 1
Note. Version 1 = full initial version of the GFI; Version 2 = reduced initial version of the GFI based on

excluded items.
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Table 3

List of Excluded Items (Study 1)

# Reason for exclusion
7 Factor loading of A =.57 which is lower than the recommended minimum of A = .60 (Bagozzi & Yi, 1988)
10 low factor loading of A = .61 that was substantially different from two of the three remaining factor

loadings of the factor; item content clearly different from the other items of the factor in terms of level of
abstraction

15 item content clearly different from the other items of the factor in terms of level of abstraction

25 factor loading differed substantially from the loadings of the other items of the respective factor

29 item content was clearly different from the other items of the factor in terms of level of abstraction

32 item content was clearly different from the other items of the factor in terms of level of abstraction

34 factor loading differed substantially from the loadings of the other items of the respective factor
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Table 4
Correlation Matrix of Group Flow, Motivational Climate and Performance Outcome (Study 1)
(2) 3) (4) (5) (6) (7) (8) () (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

Group flow

(self-oriented perspective)
(1) Primary fit (overall) B2FRE gORRR  gwkk  gOERk  JORRX  GRRRR ggRRk  JQEkx  g7Rkk  JORKk JQkRk goEkk  J0Rxk ggkkx  gowkx ] 37REKL ggkkx
(2) Behavior 52¥** 52¥** .58*** BL¥*F* f2xxx f2xxx BO*** 59 x* AT7Hxx S4x** .58*** 5E*** Ap*x* 54 xx A1 30%*** Axxx
(3) State of mind AQHxF B5*** S1xxH* BL*** 50*** TEx*F* .B3*** 2 B8*** T6*** BE*** B5*** J2¥xx -.03 Axxx 31xxx
(4) Skills 2 BO*** 50*** e 5g¥** A4xxx S1xxx BL¥** B2*** 52¥** 56*** .6O*** 14* .20%2 A3rxx
(5) Secondary fit (overall) .86*** .82¥** .82¥** 75H** 59%** 70%** VA ki 81¥** J2X*H 70%** R .04 34FFEI QYRR
(6) Behavior SgEEK  GoRkK  gokkk  Gkkk  GEkkk  G7kkk  ggkkk  gakkk  GQkkx  Ggkkk 04 29%**a  ggkkx
(7) State of mind AB¥FF T1HREHE S7*** .68*** 66*** ek 66*** .60*** .68*** -.10 A3FFF 29%**
(8) Skills 56%** .39%** 51¥** 60*** 62¥** S51HE* 55%** 59%** A1 .14%5 A2¥FF

Group flow

(group-oriented perspective)
(9) Primary fit (overall) .88*** .88*** 91*** 87*** .80*** Wk 81¥** .02 S0***L 3Rk
(10) Behavior B4 ** T2xxH TLxxx TLxEHE 54xxx B> ** .04 A3Hxx .38*xx
(11) State of mind T2xxH R R T0*** e e -.02 A4xxx 32%xx
(12) Skills B2FRX RR ggEEK JgERK 04 A7FFRZ 3qkxk
(13)  Secondary fit (overall) L89F*x  gR¥** J90*** <01 45¥FE3 kX
(14) Behavior B5*** T1EEH .02 A ¥ A
(15) State of mind 70%** -.05 35%*x 38%**
(16) Skills .04 37FFAS 7R

Motivational climate
(17) Ego orientation -.32%*x 12
(18) Task orientation .10

(19)  Performance Outcome

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

Exploratory comparisons of correlations: Superscript numbers in column 18 indicate a significant difference between correlations of the group flow factors (self-
oriented perspective) and the motivation climate of task orientation on the one hand and the correlations of the group flow factors (group-oriented perspective)
and the motivation climate of task orientation on the other hand (calculated based on Hemmerich, 2017). For ego orientation, there were no significant
differences (column 17).

All data are based on the reduced initial version of the GFI.
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Table 5

Psychometric Item Properties of Study 1

Self-oriented Perspective

Primary Fit

Secondary Fit

First Level Factors

Second-level Factors

First Level Factors

Second-level Factors

Factor Item M SD Min  Max rig H o w lid H o w Item M SD Min  Max rig H o w lid H a w
(D) (D) (sD) (D)

Behavior 1 3.52 0.85 1 5 .56 .60 4 3.59 0.92 1 5 71 .59

2 3.38 091 1 5 64 2 76 76 54 5 3.52 0.97 0 5 66 60 82 82 67

. . . 007) . . . . . (0.08) . .

3 3.27 091 1 5 .58 .60 6 3.54 094 1 5 .63 .64
State of 7 3.60 0.94 1 5 .51 42 12 3.82 1.02 1 5 .60 .56
o .37 84 83 44 87 87

in . . . .

9 35 110 0 5 51 '?(3 69 69 57 (011) 13362 091 1 5 58 0'4095) 74 74 58 (013)

11 3.26 0.86 1 5 .51 0.01) .57 14 3.72 1.04 1 5 .50 .61
Skills 16 3.47 1.00 1 5 .62 .51 19 3.61 0.99 0 5 .68 .58

17 3.49 1.00 1 5 56 49 74 74 56 20 3.66 0.97 0 5 72 60 81 82 58

. . . (0.08) . . . . . (014) - . .
18 3.61 1.10 0 5 .52 .59 21 3.54 1.05 0 5 .59 .55
Group-oriented Perspective
Primary Fit Secondary Fit
First-level factors Second-level Factors First-level factors Second-level Factors
Factor Item M SD Min  Max rig H o w lid H o w Item M SD Min  Max rig H o w lid H a w
(SD) (SD) (SD) (SD)

Behavior 22 3.41 0.94 1 5 .73 67 o o 74 54 91 91 26 3.44 1.07 0 5 71 59 a1 o .55 50 90 .90

23 337 095 1 5 .76 (004) 73 (012 27 349 097 1 5 67 (©11) 65 (009
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24 348 0% 1 5 72 71 28 350 095 1 5 60 65
Stateof 30 379 104 0 5 .53 57 35 375 101 1 5 63 55
Mind 47 54

31 361 109 1 5 .70 75 78 68 36 336 102 0 5 .58 78 78 .61

(0.16) (0.04)

33 33 103 1 5 .52 65 37 354 100 0 5 .62 57
skills 38 351 101 1 5 .69 72 41 354 096 1 5 .57 60

39 340 098 1 5 74 2 83 s 76 2 362 097 1 5 59 L 76 76 54

. . 7 ooy B : . 59 ooy 8T8
40 360 08 1 5 .66 72 43 369 093 1 5 .60 66

Note. rig = item discrimination; H = item homogeneity; a = internal consistency, w = internal consistency.
All data are based on the reduced initial version of the GFI.
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Table 6

Perspective Version X2 df p CMIN/df  TLI CFI  RMSEA SRMR

Self-oriented 1 273.29 125 <.001 2.19 .95 .96 .05 .03
2 247.04 109 <.001 2.27 .95 .96 .05 .03

Group-oriented 1 201.41 125 <.001 1.61 .98 .98 .04 .03

Fit Indices of the Confirmatory Factor Analyses of Study 2

Note. Version 1 = full revised version of the GFI; Version 2 = reduced revised version of the GFI

excluding item #14 of the self-oriented perspective.
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Figured

Factor Loadings of Confirmatory Factor Analyses (Study 2)

Figure 4a
Factor Loadings of Confirmatory Factor Analyses (Self-oriented Perspective; Study 2)
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Table 7
Correlation Matrix of Group Flow, Intrateam Communication, Mood and Performance Outcome (Study 2)
() (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)

Self-oriented

perspective
w Primary Fit gorEx ggrEx g5Hex gaxex 7gErx oxrx JExrr J5Eex 6grE G7E GgrE g7xe 70xEx JpEer 6g*r* agrrx 10 e 0 45xex _q3%* qgrer
@) Behavior Jre 66%x JGxxx Jaxex 57Eer 7Hrx 7Hrx Goxxx e e 6arE Goxrr Goxrx LrEE 3grrx 11 a1re 02 4g¥E 10 pxer
3) State of mind 60*** Jo%Hx 66F** SgEEx Sgkek 7aRRx 67Hx 67Hx 5HEx P 68*** 68*** 6ar*x a7%Hx 15 4g¥*x 02 47rx 14%* 22kx
@) skills J5xex 7gxEx B 73%ex 57Eer 5oxex 4grEx 57rex e SgEer SErrr Saxer agxex o1 57rex 09 2grEx _10* pxer
) Secondary Fit g7FHx 8ar*x 85FHx 69F** G2rHx G2xHx 5HEx J0%*x GLFHx 6ar*x 6ar*x 3gxx 06 aE*x 04 41%Hx _16%* qgERx
) Behavior SEERx JaRRx B5FRx SgrEx 60*** 60*** 67Hx 5gRRx 63F*x GLF*x 3gEEx 03 o 03 3g¥kx _15%* qgERx
@) State of mind B B 5gre 47re 4grEx 53xex a7xex orrE agrrr 3pkex 04 3grex 06 3rex _14%* qgrer
(8) Skills BL** .52%** 54%** .60%** .60%** 52%** 54x** E7AR 38%** 11 43%** -.01 3gk** -12* (15%**

Group perspective
(9) Primary Fit (93%** 91¥** .90%** 87F** 80*** 79H** 78%** 46*** 13 49¥** -.08 48¥** S18¥FK 3Kk
(10) Behavior 79F** 75k 82%** T5R** T74x** ER 39%** .18* 43%** -.04 45%** -15%* [20%**
(11) State of mind T1RR* 79R** T5K** 70%** 70%** 43%%x 14 ELLS -.04 46¥** -15%* 22%%%
(12) Skills T8*H* L70*** T2RE* T2RE* ATFE* .05 SxE* -.15% 3gxxk - 18*** 22%%*
(13) Secondary Fit 91%** 91%** .90*** AgxEx 13 52X -.05 51K -15%* 22%*x
(14) Behavior 73k 73k 34xxk 11 Agxx* -.09 AT*EH -13* 20%**
(15) State of mind ER A5*Ex 12 A9¥** -.06 AE*** -15%* 20%**
(16) Skills A2Fx* .12 LAgx** .01 LAp*** -.14%* 21%**

Intrateam

Communication
(17) Acceptance .18* 79X -.02 .06
(18) Distinctiveness .16% S7xx* -.16*
(19) Positive .03 .04

conflict
(20) Negative -.26
Conflict

Mood
(21) Positive - 19%** 23%**
(22) Negative - 34%%x
(23) Performance

outcome

Note. * p < .05, ** p < .01, *** p < .001.
The correlations between intrateam communication and mood were not calculated, as each respondent received either the questionnaire on intrateam
communication or on mood, but not on both.
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Table 8

Psychometric Item Properties of Study 2

Self-oriented Perspective

Primary Fit Secondary Fit
First Level Factors Second-level Factors First Level Factors Second-level Factors
Factor Item M SD Min  Max rig H o w lid H o w Item M SD Min  Max rig H o w lid H a w
(D) (D) (sD) (D)
Behavior 1 341 0.98 0 5 .53 .63 4 3.39 1.03 0 5 .49 .63
A7 45
7 341 0.96 0 5 .58 73 .73 .69 10 3.55 0.94 0 5 .56 71 71 .68
(0.05) (0.06)
13 3.55 0.93 1 5 .55 .63 16 3.60 0.92 1 5 .54 .62
State of 2 3.63 0.96 0 5 .51 .63 .43 5 3.66 1.01 1 5 .48 .59
Mind 42 .87 .87 .40 .45
8 335 1.08 0 5 .52 69 69 .61 (0.07) 11 3.45 0.97 1 5 .51 .67 .67 .58 .88 .88
(0.04) (0.05) (0.07)
14 351 111 0 5 .48 .54 17 3.59 1.05 0 5 44 .59
Skills 3 346 0.95 0 5 .57 .63 6 3.63 0.94 0 5 .54 .61
.46 .49
9 345 0.98 0 5 .55 72 .72 .59 12 3.54 0.92 1 5 .59 74 74 .69
(0.06) (0.05)
15 3.55 0.95 1 5 .50 .56 18 3.63 0.92 0 5 .57 .63

Group-oriented Perspective

Primary Fit Secondary Fit
First-level factors Second-level Factors First-level factors Second-level Factors
Factor Item M SD Min  Max rig H o w lid H o w Item M SD Min  Max rig H o w lid H a w
(SD) (SD) (SD) (SD)
Behavior 19 332 0097 0 5 .53 .51 .66 .52 22 341 1.00 0 5 .60 .54 78 .78 .67 .52 91 .91
76 .76 91 91

25 338 1.03 0 5 .61 (0.08) .71 (0.05) 28 3.51 0.97 0 5 .62 (0.04) .71 (0.06)
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31 349 0.96 0 5 .62 71 34 3.53 0.95 0 5 .64 72
State of 20 3.58 0.96 0 5 .56 .65 23 3.56 0.95 0 5 .57 .64
Mind .48 48
26 3.58 1.04 0 5 .53 73 .73 .66 29 3.57 1.00 0 5 .55 .74 .74 .63
(0.03) (0.02)
32 331 1.03 0 5 .57 .68 35 3.42 1.00 0 5 .57 72
Skills 21 347 0.92 0 5 .55 .67 24 3.48 0.93 0 5 .56 .66
.53 .52
27 343 0.96 0 5 .63 77 .77 .70 30 3.49 0.98 0 5 .61 77 77 71
(0.08) (0.06)
33 341 097 0 5 .62 .68 36 3.57 0.98 0 5 .62 .70

Note. rig = item discrimination; H = item homogeneity; a = internal consistency, w = internal consistency.
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Appendix

Table 1
Items of the GFI
Table 1a
Self-oriented perspective (German)

ltem # Item # Items (Stem: Ich hatte das Geflhl, ...)

Study 1 Study 2

1 dass mein Verhalten exakt/perfekt/genau auf das Verhalten der anderen aus

unserer Gruppe abgestimmt ist

dass mein Verhalten exakt/perfekt/genau auf das Verhalten der anderen aus

1 unserer Gruppe abgestimmt ist
2 dass sich mein Handeln exakt/perfekt/genau mit dem Handeln der anderen
5 aus unserer Gruppe erganzt
>
©
S dass sich mein Handeln exakt/perfekt/genau mit dem Handeln der anderen
@ 7 aus unserer Gruppe erganzt
3 dass mein Verhalten wie von selbst exakt/perfekt/genau zum Verhalten der
anderen aus unserer Gruppe passt
dass mein Verhalten wie von selbst exakt/perfekt/genau zum Verhalten der
13 anderen aus unserer Gruppe passt
7 dass meine Ziele exakt/perfekt/genau zu den Zielen der anderen aus unserer
Gruppe passen
£ dass sich meine Ziele exakt/perfekt/genau mit den Zielen der anderen aus
E 2(r) unserer Gruppe erganzen.
€
s 8 dass meine Vorstellung davon, was wir zu machen haben,
exakt/perfekt/genau zu den Vorstellungen der anderen aus unserer Gruppe
passt
dass meine Vorstellung davon, was wir zu machen haben, wie von allein
- exakt/perfekt/genau mit den Vorstellungen der anderen aus unserer Gruppe
g 8(r) abgestimmt ist
ks
I 9 dass meine Stimmung exakt/perfekt/genau zu der Stimmung der anderen
g aus unserer Gruppe passt

dass meine Stimmung exakt/perfekt/genau zu der Stimmung der anderen

14 aus unserer Gruppe passt
10 dass mein Aufmerksamkeitsfokus exakt/perfekt/genau zum
Aufmerksamkeitsfokus der anderen aus unserer Gruppe passt
X
11 dass meine Uberlegungen exakt/perfekt/genau zu den Uberlegungen der

anderen aus unserer Gruppe passen
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Skills

16

dass meine Fahigkeiten exakt/perfekt/genau die Fahigkeiten der anderen aus
unserer Gruppe erganzen

dass meine Fahigkeiten exakt/perfekt/genau die Fahigkeiten der anderen aus
unserer Gruppe erganzen

17

dass meine Kompetenzen exakt/perfekt/genau zu den Kompetenzen der
anderen aus unserer Gruppe passen

dass meine Kompetenzen exakt/perfekt/genau zu den Kompetenzen der
anderen aus unserer Gruppe passen

18

15(r)

dass ich meine Fahigkeiten exakt/perfekt/genau passend in unsere Gruppe
einbringe

dass ich meine Fahigkeiten wie von selbst exakt/perfekt/genau abgestimmt
in unsere Gruppe einbringe

Secondary fit

Behavior

4(r)

dass mein Verhalten exakt/perfekt/genau auf unsere Gruppenaufgabe
abgestimmt ist

dass mein Verhalten wie von allein exakt/perfekt/genau auf unsere
Gruppenaufgabe abgestimmt ist

10

dass mein Handeln exakt/perfekt/genau zu den Herausforderungen unserer
Gruppenaufgabe passt

dass mein Handeln exakt/perfekt/genau zu den Herausforderungen unserer
Gruppenaufgabe passt

16 (r)

dass mein Verhalten exakt/perfekt/genau auf die Anforderungen unserer
Gruppenaufgabe abgestimmt ist

dass mein Verhalten exakt/perfekt/genau mit den Anforderungen unserer
Gruppenaufgabe vereinbar ist

State of mind

12

dass meine Ziele exakt/perfekt/genau zu unserer Gruppenaufgabe passen

dass meine Ziele exakt/perfekt/genau zu unserer Gruppenaufgabe passen

13

11 (r)

dass meine Vorstellung davon, was wir zu machen haben,
exakt/perfekt/genau zu den Anforderungen unserer Gruppenaufgabe passt

dass meine Vorstellung davon, was wir zu machen haben, wie von selbst
exakt/perfekt/genau an die Anforderungen unserer Gruppenaufgabe
angepasst ist

14

17 (r)

dass meine Stimmung exakt/perfekt/genau zu unserer Gruppenaufgabe
passt

dass meine Stimmung exakt/perfekt/genau mit den Herausforderungen
unserer Gruppenaufgabe vereinbar ist.

15

dass mein Aufmerksamkeitsfokus exakt/perfekt/genau zu den
Herausforderungen unserer Gruppenaufgabe passt

Skills

19

dass meine Fahigkeiten exakt/perfekt/genau zu unserer Gruppenaufgabe
passen

dass meine Fahigkeiten exakt/perfekt/genau zu unserer Gruppenaufgabe
passen
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20 dass meine Kompetenzen exakt/perfekt/genau zu den Herausforderungen
unserer Gruppenaufgabe passen

dass meine Kompetenzen exakt/perfekt/genau mit den Herausforderungen
12 (r) unserer Gruppenaufgabe in Einklang sind

21 dass ich meine Fahigkeiten exakt/perfekt/genau passend fir die
Anforderungen unserer Gruppenaufgabe einbringe

dass ich meine Fahigkeiten wie von allein exakt/perfekt/genau abgestimmt
18 (r) fur die Anforderungen unserer Gruppenaufgabe einbringe

Note. (r) after the item # indicates that the item has been revised as compared to Study 1. x as item # indicates that the
item was no longer included in Study 2.



©American Psychological Association, 2025. This paper is not the copy of record and may not
exactly replicate the authoritative document published in the APA journal. The final article is
available, upon publication, at: 10.1037/gdn0000238

Table 1b

Self-oriented perspective (English)

Item # Item # Items (Stem: | had the impression...)
Study 1 Study 2

1 that my behavior exactly/perfectly/precisely aligns with the behavior of the
others in our group

that my behavior exactly/perfectly/precisely aligns with the behavior of the

1 others in our group
2 that my actions exactly/perfectly/precisely add to the actions of the others in
5 our group
3
S that my actions exactly/perfectly/precisely add to the actions of the others in
@ 7 our group
3 that my behavior automatically exactly/perfectly/precisely matches the
behavior of the others in our group
that my behavior automatically exactly/perfectly/precisely matches the
13 behavior of the others in our group
7 that my goals exactly/perfectly/precisely match the goals of the others in our
group
that my goals exactly/perfectly/precisely complement the goals of the others
2(r) in our group
8 that my ideas of what we have to do exactly/perfectly/precisely match the
& ideas of the others in our group
>
g that my idea of what we are required to do is exactly/perfectly/precisely and
s 8(r) automatically aligned with the ideas of the others in our group
©
g 9 that my mood exactly/perfectly/precisely matches the mood of the others in
S our group
2
g that my mood exactly/perfectly/precisely matches the mood of the others in
14 our group
10 that my attention focus exactly/perfectly/precisely matches the attention
focus of the others in our group
X
11 that my thoughts exactly/perfectly/precisely match the thoughts of the
others in our group
X
16 that my skills exactly/perfectly/precisely add to the skills of the others in our
group
“ that my skills exactly/perfectly/precisely add to the skills of the others in our
'% 3 group
17 that my skills exactly/perfectly/precisely match the skills of the others in our

group
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that my skills exactly/perfectly/precisely match the skills of the others in our
group

18

15 (r)

that | contribute my abilities exactly/perfect/precisely matching to our group

that | automatically contribute my abilities to our group in an
exactly/perfect/precisely coordinated way

4(r)

that my behavior exactly/perfectly/precisely aligns with our group task

that my behavior automatically exactly/perfectly/precisely aligns with our
group task

Behavior

10

that my actions exactly/perfectly/precisely match the challenges of our
group task

that my actions exactly/perfectly/precisely match the challenges of our
group task

16 (r)

that my behavior exactly/perfectly/precisely aligns with the demands of our
group task

that my behavior is exactly/perfectly/precisely consistent with the
requirements of our group task

12

that my goals match our group task exactly/perfectly/precisely

that my goals match our group task exactly/perfectly/precisely

13

11 (r)

that my idea of what we have to do exactly/perfectly/precisely matches the
demands of our group task

that my idea of what we are required to do is exactly/perfectly/precisely and
automatically matched with the ideas of the others in our group

Secondary fit

14

State of mind

17 (r)

that my mood matches our group task exactly/perfectly/precisely

that my mood is exactly/perfectly/precisely compatible with our group task

15

that my focus of attention exactly/perfectly/precisely matches the challenges
of our group task

19

that my skills match our group task exactly/perfectly/precisely

that my skills match our group task exactly/perfectly/precisely

20

Skills

12 (r)

that my competencies exactly/perfectly/precisely match the challenges of
our group task

that my skills are exactly/perfectly/precisely in line with the challenges of our
group task

21

18 (r)

that | contribute my skills exactly/perfectly/precisely matching the demands
of our group task

that | automatically contribute my skills exactly/perfectly/precisely as
needed for the demands of our group task

Note. (r) after the item # indicates that the item has been revised as compared to Study 1. x as item # indicates that the
item was no longer included in Study 2.
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Table 1c

Group-oriented perspective (German)

Item # Item # Items (Stem: Ich hatte das Gefuhl, ...)
Study 1 Study 2
22 dass das Verhalten unserer Gruppe exakt/perfekt/genau aufeinander
abgestimmt ist
dass das Verhalten der Mitglieder unserer Gruppe wie von selbst
19 (r) exakt/perfekt/genau aufeinander abgestimmt ist
23 dass das Handeln unserer Gruppe exakt/perfekt/genau zueinander passt
S
= dass das Handeln der Mitglieder unserer Gruppe exakt/perfekt/genau
§ 25(r)  zueinander passt
24 dass sich unser Handeln in der Gruppe exakt/perfekt/genau ergénzt
31 dass sich unser Handeln in der Gruppe exakt/perfekt/genau ergénzt
25 dass unser Verhalten wie von selbst exakt/perfekt/genau zueinander passt
X
29 dass wir alle exakt/perfekt/genau wissen, was wir als Gruppe vorhaben
X
30 dass unsere Ziele exakt/perfekt/genau zueinander passen
dass sich die Ziele der Mitglieder unserer Gruppe exakt/perfekt/genau
20 (r) erganzen
‘; ° 31 dass unsere Stimmung exakt/perfekt/genau zueinander passt
© —
€ € - .
5 S dass die Stimmung der Mitglieder unserer Gruppe exakt/perfekt/genau
% 26 (r) zueinander passt
bl
32 dass unser Aufmerksamkeitsfokus exakt/perfekt/genau zueinander passt
X
33 dass unsere Gedanken exakt/perfekt/genau zueinander passen
dass die Gedanken der Mitglieder unserer Gruppe wie von allein
32(r) exakt/perfekt/genau abgestimmt sind
38 dass sich unsere Fahigkeiten exakt/perfekt/genau in unserer Gruppe
erganzen
dass sich unsere Fahigkeiten exakt/perfekt/genau in unserer Gruppe
21 erganzen
» 39 dass unsere Kompetenzen exakt/perfekt/genau zu den Fahigkeiten der
;,E, anderen aus unserer Gruppe passen
dass unsere Kompetenzen exakt/perfekt/genau zu den Fahigkeiten der
27 anderen aus unserer Gruppe passen
40 dass wir unsere Kompetenzen exakt/perfekt/genau passend in unsere

33(r)

Gruppe einbringen konnen
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dass wir unsere Kompetenzen wie von selbst exakt/perfekt/genau passend in
unsere Gruppe integrieren

Secondary fit

Behavior

26

22 (r)

dass das Verhalten unserer Gruppe als Ganzes exakt/perfekt/genau auf
unsere Gruppenaufgabe abgestimmt ist

dass das Verhalten unserer Gruppe als Ganzes wie von allein
exakt/perfekt/genau auf unsere Gruppenaufgabe abgestimmt ist

27

28

dass das Handeln unserer Gruppe als Ganzes exakt/perfekt/genau zu den
Anforderungen unserer Gruppenaufgabe passt

dass das Handeln unserer Gruppe als Ganzes exakt/perfekt/genau zu den
Anforderungen unserer Gruppenaufgabe passt

28

34 (r)

dass das Verhalten unserer Gruppe als Ganzes exakt/perfekt/genau auf die
Herausforderungen unserer Gruppenaufgabe abgestimmt ist

dass das Verhalten unserer Gruppe als Ganzes exakt/perfekt/genau mit den
Herausforderungen unserer Gruppenaufgabe vereinbar ist

State of mind

34

23 (r)

dass die Ziele unserer Gruppe als Ganzes exakt/perfekt/genau zu unserer
Gruppenaufgabe passen

dass die Ziele unserer Gruppe als Ganzes exakt/perfekt/genau zu den
Herausforderungen unserer Gruppenaufgabe passen

35

29 (r)

dass unsere Gruppenstimmung exakt/perfekt/genau zu unserer
Gruppenaufgabe passt

dass unsere Gruppenstimmung exakt/perfekt/genau mit unserer
Gruppenaufgabe vereinbar ist

36

dass unser Aufmerksamkeitsfokus exakt/perfekt/genau zu unserer
Gruppenaufgabe passt

37

35(r)

dass unsere Uberlegungen exakt/perfekt/genau auf unsere Gruppenaufgabe
abgestimmt sind

dass die Entscheidungen unserer Gruppe als Ganzes wie von selbst
exakt/perfekt/genau auf die Anforderungen unserer Gruppenaufgabe
abgestimmt sind

Skills

41

24 (r)

dass unsere Fahigkeiten exakt/perfekt/genau zu unserer Gruppenaufgabe
passen

dass unsere Fahigkeiten als Gruppe exakt/perfekt/genau zu den
Herausforderungen unserer Gruppenaufgabe passen

42

30 (r)

dass wir unsere Fahigkeiten exakt/perfekt/genau passend fiir unsere
Gruppenaufgabe einbringen

dass wir die Fahigkeiten unserer Gruppe als Ganzes wie von selbst
exakt/perfekt/genau passend fur unsere Gruppenaufgabe einbringen

43

36 (r)

dass wir unsere Kompetenzen exakt/perfekt/genau passend flr unsere
Gruppenaufgabe einbringen

dass die Kompetenzen unserer Gruppe als Ganzes exakt/perfekt/genau den
Anforderungen unserer Gruppenaufgabe entsprechen
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Note. (r) after the item # indicates that the item has been revised as compared to Study 1. x as item # indicates that the
item was no longer included in Study 2.
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Table 1d

Group-oriented perspective (English)

Item # Item # Items (Stem: | had the impression...)
Study 1 Study 2
22 that the behavior of our group exactly/perfectly/precisely aligns with each
other
that the behavior of the members of our group is automatically
19 (r) exactly/perfectly/precisely aligned
23 that the action of our group exactly/perfectly/precisely matches
S : )
= that the actions of the members of our group are exactly/perfectly/precisely
< 25 (r) matched
@
24 that our actions in the group add to each other exactly/perfectly/precisely
31 that our actions in the group add to each other exactly/perfectly/precisely
25 that our behavior automatically matches exactly/perfectly/precisely
X
29 that we all know exactly/perfectly/precisely what we have to do as a group
X
30 that our goals exactly/perfectly/precisely match each other
that the goals of the members of our group complement each other
= 20 (r) exactly/perfectly/precisely
>
g i 31 that our mood matches each other exactly/perfectly/precisely
£ £
& %5 that the mood of the members of our group is exactly/perfectly/precisely
% 26 (r) matched
bl
32 that our focus of attention exactly/perfectly/precisely matches
X
33 that our thoughts are exactly/perfectly/precisely aligned
that the thoughts of the members of our group are automatically
32(r) exactly/perfectly/precisely aligned
38 that the skills of the members of our group add to each other
exactly/perfectly/precisely
that the skills of the members of our group add to each other
21 exactly/perfectly/precisely
= 39 that our skills exactly/perfectly/precisely match the skills of the others in our
% group
that our skills exactly/perfectly/precisely match the skills of the others in our
27 group
40 that we integrate our skills exactly/perfectly/precisely fitting into our group
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33(r) that we automatically integrate our skills exactly/perfectly/precisely fitting
into our group
26 that the behavior of our group as a whole is exactly/perfectly/precisely
aligned with our group task
that the behavior of our group as a whole is automatically
22 (r) exactly/perfectly/precisely aligned with our group task
27 that the action of our group as a whole exactly/perfectly/precisely match the
5 requirements of our group task
>
©
S that the action of our group as a whole exactly/perfectly/precisely match the
@ 28 requirements of our group task
28 that the behavior of our group as a whole is exactly/perfectly/precisely
aligned with the challenges of our group task
that the behavior of our group as a whole is exactly/perfectly/precisely
34 (r) compatible with the challenges of our group task
34 that the goals of our group as a whole exactly/perfectly/precisely matches
our group task
that the goals of our group as a whole exactly/perfectly/precisely match the
23 (r) challenges of our group task
35 that our group mood exactly/perfectly/precisely matches our group task
g 5
% E that our group mood is exactly/perfectly/precisely compatible with our
2 «“ 29(r)  group task
o o
D 3
n g 36 that our attention focus exactly/perfectly/precisely matches our group task
X
37 that our thoughts are exactly/perfectly/precisely aligned with our group task
that the decisions made by our group as a whole are automatically
35(r) exactly/perfectly/precisely aligned with the requirements our group task
41 that our skills exactly/perfectly/precisely match our group task
that our skills as a group exactly/perfectly/precisely match the challenges of
24 (r) our group task
42 that we contribute our skills exactly/perfectly/precisely in line with our group
task
2
= that we automatically contribute the skills of our group as a whole
< 30(r) exactly/perfectly/precisely in line with our group task
43 that we contribute our skills exactly/perfectly/precisely in line with our group
task
that the skills of our group as a whole exactly/perfectly/precisely correspond
36 (r) to the demands of our group task

Note. (r) after the item # indicates that the item has been revised as compared to Study 1. x as item # indicates that the
item was no longer included in Study 2.
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Supplement

Overview of Existing Questionnaires Assessing Group Flow

Reference Context! Theory Factors Items Evaluation
Instruction Generation # Content Type Perspective  Response scale
Aust et al. Unspecific  Individual Flow One total factor Participants individual 12 Vague (metaphoric): e.g., Group 1 (never)to 6 Reliability (a =.93),
(2023) Concept were asked to compilation inspired “The teamwork was fluid ([almost] validity (factor
(Csikszentmihal indicate how by FKS (Rheinberg et and smooth”; concrete always) validity: indicated
yi, 1975, 2000); often they al., 2003) and TFM (thoughts/feelings/observ by CFA)
Conceptualizati experience (van den Hout et al., ations): e.g., “We knew
on of Team group flow 2019) that we could accomplish
Flow (van den the task together.”
Hout et al.,
2018)
Kaye (2016) Unspecific  Individual Flow One total factor Participants Adaption of the FSS- 13 Abstract (theoretical Group 1 (strongly Reliability (a = .87)

Concept
(Csikszentmihal
yi, 1975, 2000)

asked to rate
the extent to
which they
agreed to a
series of
statements
about their
experiences

SF (Jackson &
Eklund, 2002)
towards group flow
and addition of five
specific items based
on previous study
(Kaye & Bryce,
2012)

constructs): e.g., “The task
required complementary
participation”; concrete
(thoughts/feelings/observ
ations): e.g., “We had a
good idea while we were
performing about how
well we were doing”

disagree) to 5
(strongly agree)
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Reference Context! Theory Factors Items Evaluation
Instruction Generation # Content Type Perspective  Response scale
Primus and Unspecific ~ Group Flow One total factor Participants Theory-based 8 Concrete Group 0 (not at all) to Reliability (a = .87),
Sonnenburg Concept asked to (importance of (thoughts/feelings/observ 9 (very) Validity (construct
(2018) (Sawyer, 2003, describe the activity to others on ations): e.g., “Was there validity:
2006, 2007) group during the group, continuous discriminant to
the activity continuous communication among the individual flow)
communication, team?“?
listening to each
other, equal
participation, sense
of unity, activity
moving forward, full
concentration)
Salanova et al. Unspecific Individual Flow Group absorption, group Not reported Not reported 10 Concrete Group 0 (never) to 6 Not reported
(2014) Concept task enjoyment, balance of (thoughts/feelings): e.g., (all the time)
(Csikszentmihal challenges and skills “The group members
yi, 1975, 2000) enjoy themselves while
doing the task.”
van den Hout Unspecific Conceptualizati Two-level structure: team Participants Several iterations of 37 Vague (metaphoric): e.g., Group 1 (strongly Reliability (a = .80

and Davis
(2019) — Team
Flow Monito

on of Team
Flow (van den
Hout et al.,
2018)

flow prerequisites on the
second level comprising
collective ambition,
common goal, aligned
personal goals, high skill
integration, open
communication, safety and
mutual commitment on
the first level; team flow
characteristics on the
second level comprising
sense of unity, sense of
joint progress, mutual
trust and holistic focus on
the first level

were asked to
indicate to what
extent the
statements
apply to their
team

expert group and
panel group
discussions

“Actions naturally flow in
quick succession”;
concrete
(thoughts/feelings/observ
ations): e.g., “We pay
attention to each other’s
activities”

disagree) to 7
(strongly agree)

to a =.95), validity
(factor validity:
indicated by CFA;
construct validity:
analyses for
convergence at
group level and
discriminant
validity with
happiness;
criterion validity:
group
performance, time
in flow)
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Reference Context! Theory Factors Items Evaluation
Instruction Generation # Content Type Perspective  Response scale

van Work Individual Flow First order factors: Team Participants Adaption of the 16 Concrete Group 1 (never)to 7 Validity (factor
Oortmerssen Concept absorption, team were asked to WOLF (Bakker, (thoughts/feelings/observ (always) validity: indicated
etal. (2022) (Csikszentmihal enjoyment, team report their 2008) towards ations): e.g., "We enjoy by CFA)

yi, 1975, 2000), interaction; second order perception of group flow and ourselves while working

Group Flow factor: total factor what is going addition of five together”

Concept on in the group specific items based

(Sawyer, 2003, on previous study

2006, 2007) (Kaye & Bryce,

2012)

Zumeta et al. Unspecific  Individual Flow Two-level structure: Total Not reported Adaptation of the 27  Concrete Group 1 (totally Validity (factor
(2016) Concept factor on second order DFS (Jackson & (thoughts/feelings): e.g., disagree) to 7 validity: indicated

(Csikszentmihal
yi, 1975, 2000)

comprising the first order
factors challenge- skill-
balance, action-awareness
merging, clear proximal
goals, unambiguous
feedback, focused
concentration, sense of
control, loss of self-
consciousness, time
transformation, autotelic
experience

Marsh, 1996)
towards group flow

“We knew that our
capabilities would enable
us to face the challenge
posed to us”

(totally agree)

by CFA; construct
validity:
discriminant to
individual flow,
group cohesion,
collective efficacy)

Note. ! = The context refers to the area in which the questionnaire can be used in the original version without any modifications. The context mentioned here is not necessarily the same one for which the questionnaire
was originally developed. 2 = Citation of the sample item with the kind permission of D. J. Primus (personal communication, January 12, 2023).

CFA = confirmatory factor analysis

In addition to the questionnaires listed in this table, there are several studies (for an overview, see Pels et al., 2018) that purport to capture group flow by asking individual group members to report their individual flow,

which is summed across all group members to produce a group value for group flow. However, contrary to the respective authors’ claims, this is not a capture of group flow as an emergent state of a group. Instead, it is
an assessment of social interactive flow, which is a form of individual flow (Hackert et al., 2022).
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