
DEVELOPMENT AND EVALUATION OF THE GROUP FLOW INVENTORY 1 
 

©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 
 

 

The Development and Psychometric Evaluation of the Group Flow Inventory (GFI) 1 

 2 

Fabian Pels*1, Lina Schulte1 and Jens Kleinert1, 2 3 

1 Institute of Psychology, Section Health & Social Psychology, German Sport University Cologne, 4 

Cologne, Germany 5 

2 The German Research Centre of Elite Sport (momentum), German Sport University Cologne, 6 

Cologne, Germany 7 

 8 

* Correspondence concerning this article should be addressed to Dr. Fabian Pels, Department of 9 

Health & Social Psychology, Institute of Psychology, German Sport University, Am Sportpark 10 

Müngersdorf 6, 50933 Cologne, Germany. Email: f.pels@dshs-koeln.de.  11 

mailto:f.pels@dshs-koeln.de


DEVELOPMENT AND EVALUATION OF THE GROUP FLOW INVENTORY 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 
 

 

Author Note 12 

Funding 13 

The project was sponsored by the internal research funding of the German Sport University 14 

Cologne under grant number L-11-10011-219-051000. 15 

Conflict of Interest 16 

We have no conflicts of interest to disclose. 17 

Author Contributions (CRediT) 18 

Funding acquisition and resources: FP, JK. Conceptualization: FP, JK. Project administration: FP. 19 

Data curation: FP, LS. Formal data analysis: FP, LS. Interpretation of results: FP, JK. Visualization of 20 

results: FP, LS. Writing  ̶  original draft: FP. Writing  ̶  review and editing: FP, JK, LS. 21 

Acknowledgments 22 

The authors would like to thank Nora Essen, Maren Linnemann, Soma Szabo and Moon Tae for 23 

supporting the data collection, and Theresa Wiesen for administrative support. 24 

Data availability statement 25 

The data that support the findings of this study are available from the corresponding author 26 

upon request.  27 



DEVELOPMENT AND EVALUATION OF THE GROUP FLOW INVENTORY 3 
 

©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 
 

 

Abstract 28 

Objective: Group flow is a positive phenomenon of group action. As the previous questionnaires for 29 

measuring group flow had shortcomings (e.g., potential for more extensive consideration of theoretical 30 

elements, missing validation), the aim of the present work was to elaborate a new questionnaire. 31 

Method: Based on the Integrative Group Flow Theory (IGFT) and based on clear methodological 32 

considerations, the Group Flow Inventory (GFI) was therefore developed as a new questionnaire and 33 

evaluated two studies in the sport domain (Study 1: N = 152 German hockey players; Study 2: 486 34 

German athletes of different team sports). Results: The GFI measures group flow from a self-oriented 35 

and a group-oriented perspective of the responding individual. Corresponding to the IGFT, factor 36 

analyses of the two studies have confirmed that the GFI consists of two factor levels: primary fit (i.e., the 37 

degree to which all group members within the group system fit together in the light of a group task) and 38 

secondary fit (i.e., the degree to which the group system as a whole fits the group task) at the higher 39 

level, which are each composed of behavior, state of mind and skills at the lower level. Correlation 40 

analyses for validation have shown relationships between group flow on the one hand, and 41 

performance, motivational climate, intrateam communication and well-being on the other hand. 42 

Conclusions: The GFI offers various application possibilities. Its development and the results of the two 43 

studies not only stimulate group flow research, but also offer new starting points for individual flow 44 

research. 45 

 46 

Keywords: team flow; assessment; measurement; instrument; validation 47 

  48 
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Highlights and Implications 49 

• The Group Flow Inventory (GFI) is a validated questionnaire that measures group flow. 50 

• The GFI assesses two higher level factors of group flow – primary fit (i.e., the degree to 51 

which all group members fit together in the light of a group task) and secondary fit (i.e., the 52 

degree to which the group system as a whole fits the group task). 53 

• Two studies evaluating the GFI have shown that correlations exist between group flow on 54 

the one hand, and performance, motivational climate, intrateam communication and well-55 

being on the other hand. 56 

• The GFI can be used particularly in research, following further investigation, its use in 57 

practice is also conceivable. 58 

  59 
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The Development and Psychometric Evaluation of the Group Flow Inventory (GFI) 60 

The phenomenon of group flow describes situations in which a group manages to accomplish an 61 

interactive task harmoniously, perfectly tuned and seemingly effortlessly, as if in a natural flow (Sawyer, 62 

2003). Studies indicate that group flow is beneficial for the group as a whole (Salanova et al., 2014) and 63 

for the individual group members (Zumeta et al., 2016). Given these benefits, further studies are 64 

necessary to understand how group flow occurs, persists and drops. Such studies require measurement 65 

instruments assessing group flow which are particularly applicable for research. Although some first self-66 

report (e.g., Aust et al., 2023) and objective (e.g., Gloor et al., 2013) instruments already exist, many of 67 

them have methodological shortcomings. Moreover, the existing instruments do not represent the 68 

existing theoretical approaches to group flow in total. In more detail, the recent integrative group flow 69 

theory (IGFT; Pels & Kleinert, 2023b) which addresses specific aspects of GF has not been part of the 70 

existing questionnaires. Therefore, the aim of this paper is to elaborate a new questionnaire as a self-71 

report instrument assessing group flow based on the IGFT specifically for research purposes. 72 

The Concept of Group Flow 73 

Building upon (group) action theory (Cranach et al., 1986; Nitsch & Hackfort, 2016) the IGFT 74 

(Pels & Kleinert, 2023b) defines group flow as balanced group action which is “a continuously perfectly 75 

fitting handling of the task by the [acting] group system” (Pels & Kleinert, 2023b, p. 10) in the given 76 

environment. In this regard, IGFT describes that group flow is a dynamic equilibrium (Mazzola & Cherlin, 77 

2009), meaning that each sub-action is naturally, as if automatically followed by another congruent sub-78 

action of the group (Pels & Kleinert, 2023b) which appears as a “perfect working of [a] groupmind” 79 

(Sawyer, 2006, p. 159). Group flow, thus, consists of the dynamically coherent interconnection of 80 

successive sub-actions of the whole group – even in the case of interim disturbances, there are 81 
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corresponding coping actions that also flow into one another. In brief, group flow therefore describes 82 

perfect group action and not necessarily a perfect result of group action (Lampitt Adey, 2018). 83 

According to the IGFT (see Figure 1; Pels & Kleinert, 2023b), structurally underlying the dynamic 84 

equilibrium are relations between the individual members of a group (primary fit; i.e., inter-person fit), 85 

and between the group as a whole and the demands of the given task (secondary fit; i.e., group-task fit) 86 

(see also Peifer & Wolters, 2021). Primary fit means that the group members are similar to each other in 87 

their characteristics (i.e., symmetric primary fit; Pels & Kleinert, 2023b; Zepp & Kleinert, 2015) or add 88 

something to each other to overcome a deficiency (i.e., complementary primary fit; Muchinsky & 89 

Monahan, 1987; Pels & Kleinert, 2023b). In more detail, this concerns the functions (a) skills (e.g., all 90 

players have the same tactical skills (symmetric); one player is physically robust and good at blocking, 91 

while another is particularly strong technically with the stick (complementary)), (b) state of mind (e.g., 92 

the players all have a positive mood (symmetric); the players have individual goals that each of which 93 

contributes to the group goal (complementary)) and (c) the behavior of the individual group members 94 

(e.g., the defenders all move at the same level on the pitch in a certain sub-action (symmetric), whereas 95 

one of the offense player sets up a block so that another can run free to receive a pass from a midfielder 96 

(complementary)) (see Figure 1). Primary fit leads to a distinct systemic emergence of group skills, group 97 

state of mind and group behavior at the group level (Pels & Kleinert, 2023b). Secondary fit means that 98 

the group skills, state of mind and behavior perfectly fit the group task – as in the case of individual flow, 99 

for example, “demands and skills are in a perfect balance” (Peifer & Tan, 2021, p. 202). In terms of 100 

hockey, for example, imagine a game situation (i.e., a sub-action) in which a team, with the necessary 101 

skills (group skills; compiled, among other things, of the individual movement, tactical and technical 102 

skills), jointly covers the opponent's passing routes like a spider's web, based on agile movements in 103 
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defense (group behavior; compiled of intertwining individual defense movements) towards the group 104 

goal (group state of mind; compiled of individual states of mind involving, for instance, individual goals) 105 

demanded by the group task (e.g., defending one's own goal situationally in order to win the game) (see 106 

Figure 2). Since group flow is dynamic, these sub-actions always follow on from each other (e.g., after 107 

winning the ball back in defense, immediately switching to offense, with each player knowing the 108 

running path of the other and the ball being passed between teammates as a completely natural 109 

sequence of moves) with structurally underlying primary and secondary fit (Pels & Kleinert, 2023b)  – 110 

making group flow a rare and extraordinary, but still achievable experience (Łucznik & May, 2021). 111 

 112 

Figure 1 113 

Model of the Structure of Group Flow according to the IGFT 114 

<<<insert Figure 1 here>>> 115 

Note. (1) = primary fit (i.e., inter-person fit). (2) = secondary fit (i.e., group-task fit). 116 

The figure depicts the components of group action: the group system (consisting of the 117 

individual level and the group level with three functions each (behavior, state of mind, skills)), the 118 

present task, the given environment. 119 

(figure taken from Pels & Kleinert (2023) with licensed permission of the American Psychological 120 

Association; Copyright © 2022, American Psychological Association)) 121 

 122 

Existing Questionnaires Assessing Group Flow 123 
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To the best of our knowledge, there are seven questionnaires that have been used to assess 124 

group flow1 (for an overview of existing questionnaires, see Supplement 1). All questionnaires are 125 

related to a theoretical concept. Most of these (Aust et al., 2023; Kaye, 2016; Salanova et al., 2014; van 126 

Oortmerssen et al., 2022; Zumeta et al., 2016) involve Csikszentmihalyi's (1975, 1990, 2000) individual 127 

flow concept. Only two are exclusively based on specifically elaborated group flow theories: The 128 

questionnaire by Primus and Sonnenburg (2018) is based on Sawyer’s (2003, 2006, 2007) group flow 129 

concept, the questionnaire by van den Hout et al. (2019) is based on the authors’ preceding 130 

conceptualization of team flow (van den Hout et al., 2018). 131 

As a result of the different theoretical foundations, the questionnaires differ in their factors, 132 

structure and item content. In the case of questionnaires based on a specific group flow theory, for 133 

example, the Team Flow Monitor (TFM; van den Hout et al., 2019) consists of eleven factors that query 134 

the theory’s prerequisites (e.g., mutual commitment) and characteristics (e.g., holistic focus) of group 135 

flow with multiple items each. In contrast, the questionnaire used by Primus and Sonnenburg (2018) 136 

consists of only one global factor whose items each separately query one factor of the group flow 137 

                                                           

 

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 138 

concept sensu Csikszentmihalyi (1975, 1990, 2000), for example, group flow was conceptualized by 139 

Zumeta et al. (2016) via nine lower level factors that are aligned with the nine dimensions of individual 140 

flow (e.g., autotelic experience), which can be combined into one global higher level factor. 141 

The existing questionnaires have rarely been evaluated psychometrically. A complete 142 

psychometric examination of the quality criteria was only conducted for the TFM by van den Hout et al. 143 

(2019). This includes, in particular, an empirical validation (for instance, van den Hout et al. (2019) have 144 

proven the construct validity via the predictive validity of the TFM group flow factors on team positivity 145 

and team performance as outcomes), but also a systematic item analysis. Such comprehensive analyses 146 

have not yet been carried out for the other questionnaires. 147 

In conclusion, in contrast to the TFM, most of the existing questionnaires have shortcomings. 148 

Predominantly, this concerns pending psychometric evaluation and the use of Csikszentmihalyi's (1975, 149 

1990, 2000) individual flow concept, although group flow is a group-based experience that differs from 150 

individual flow with distinct characteristics (Hackert et al., 2022). Nevertheless, the TFM (van den Hout 151 

et al., 2019) is a questionnaire whose psychometric goodness criteria have been thoroughly tested 152 

empirically and which has been properly developed according to the theoretical state of the 153 

conceptualization of team flow (van den Hout et al., 2018). Accordingly, the TFM was successfully used 154 

in subsequent studies (e.g., Feng et al., 2024) that were based on the conceptualization of team flow 155 

(van den Hout et al., 2018). However, certain aspects of group flow that have been considered in the 156 

recent IGFT (Pels & Kleinert, 2023b) have not been taken into account in the TFM (van den Hout et al., 157 

2019) as it was derived from a different theoretical perspective (van den Hout et al., 2018). First and 158 

foremost, this includes the explicit distinction between an inter-person fit among the individual group 159 
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members (primary fit) on the one hand and a group-task fit between the group system as a whole and 160 

the group task on the other (secondary fit) made in the IGFT. These have not yet been separated within 161 

the TFM. For example, the factor “mutual trust” of the TFM includes both items that would be assigned 162 

to primary fit in the IGFT (“we have trust in each other […]”; van den Hout et al., 2019, p. 24; i.e., inter-163 

person fit), as well as items that would be considered secondary fit (“we, as a team, trust that we will be 164 

able to complete the task successfully”; van den Hout et al., 2019, p. 24; i.e., group-task fit). Second, the 165 

characteristics of group flow, as defined in the conceptualization of team flow (van den Hout et al., 166 

2018) and as operationalized in the TFM (van den Hout et al., 2019), do not consistently take into 167 

account that characteristics of group flow occur dynamically as if automatically. 168 

Aim and Structure of the Present Work 169 

For two reasons, the current status of the group flow questionnaires suggests the development 170 

of a new questionnaire that takes the IGFT (Pels & Kleinert, 2023b) into account: First, significant 171 

theoretical elements of the IGFT (Pels & Kleinert, 2023b) have not been incorporated sufficiently into 172 

the existing questionnaires, in other words, group flow has not yet been operationalized in accordance 173 

with the IGFT (Pels & Kleinert, 2023b). Secondly, a corresponding questionnaire would have the benefit 174 

that the two current and prevailing theoretical perspectives (Pels & Kleinert, 2023b; van den Hout et al., 175 

2018) could then be compared with each other. 176 

Therefore, the aim of the present work was to elaborate a questionnaire – referred to as the 177 

Group Flow Inventory (GFI): In stage 1 the GFI was developed, comprising the definition of guiding 178 

construction principles, the generation of item content, and the completion of an initial, pre-final GFI-179 

version. In stage 2 the GFI was psychometrically evaluated by two studies, resulting in the final version. 180 

Stage 1: Development of the GFI 181 
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Guiding Construction Principles 182 

The construction of the GFI as a self-report instrument was based on theoretical and 183 

methodological considerations (Saris & Gallhofer, 2014). Both theoretical and methodological 184 

considerations are related as theoretical considerations determine a specific methodological realization 185 

of a measurement instrument (DeVellis & Thorpe, 2021). In terms of group flow, theoretical 186 

considerations regarding the (1) characteristics of group flow according to the IGFT as well as related 187 

theoretical considerations regarding the (2) perceptibility of group flow and (3) perspectives on group 188 

flow determine methodological consequences for the measurement instrument. The methodological 189 

consequences involve the overall structure of the GFI, the instruction of the survey participants, the 190 

item stem, the item content and the response scale, establishing an operationalization of group flow. 191 

(1) Considerations Concerning the Characteristics of Group Flow 192 

As outlined above, the IGFT (Pels & Kleinert, 2023b) describes group flow as a dynamic 193 

equilibrium which is structurally consisting of two interlocking facets of fit (primary and secondary fit) 194 

involving three psychological functions (behavior, state of mind, skills). Thus, the presence of primary 195 

and secondary fit means that group flow is present. Accordingly, in terms of factor structure, a two-level 196 

factor structure is reasonable: On the higher level, there are primary and secondary fit (two factors); on 197 

the lower level, there are the psychological functions behavior, state of mind and skills – each nested 198 

within primary and secondary fit (six lower-level factors; see Figure 2). In turn, this means that the items 199 

should always assess a form of fit (primary or secondary) related to one of the three psychological 200 

functions (behavior, state of mind, skills). Thus, regarding the item content, the items of a factor should 201 

comprehensively represent the respective fit with appropriate wordings (e.g., wordings for symmetric 202 

primary fit such as “exactly fitting”, wordings for complementary primary fit such as “perfectly 203 
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complementing each other”; cf. also expressions such as “in perfect unison” in questionnaires about 204 

individual flow, S. A. Jackson & Roberts, 1992) and the items should contain different facets of the 205 

respective psychological function (e.g., mood, motivational, and thought-related aspects as facets of 206 

state of mind; American Psychological Association, 2024a). In doing so, the item content should be 207 

constructed in a context-unspecific manner so that the GFI can be used in different contexts. 208 

 209 

Figure 2 210 

Model of the Theoretical Factor Structure of the GFI 211 

<<<insert Figure 2 here>>> 212 

 213 

As group flow is a dynamic equilibrium, this means that primary and secondary fit continue in 214 

the ongoing process of smooth task accomplishment. In other words, group flow is not a single-moment 215 

experience, but – as individual flow (Peifer & Engeser, 2021b) – lasts over a certain time as long as 216 

primary and secondary fit continue. The continuous maintenance of fit implies further consequences for 217 

the item content, for the response scale of the items and for the instruction. In terms of item content, 218 

this means that there should not only be items that assess the mere presence of fit as described above, 219 

but also those that assess the dynamic process of smooth task accomplishment, which means capturing 220 

the resulting continuous maintenance of fit (e.g., with wordings such as that group members are 221 

aligning their behavior, indicating that a group is maintaining the fit during smooth task 222 

accomplishment). Regarding the response scale of the items, it is appropriate to design a response scale 223 

assessing the relative duration of group flow during a particular situation of group action using a Likert-224 

type scale (ranging from "never" to "all the time"). As group flow does not have to be permanently 225 
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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 226 

field hockey game, but not during the rest of the game), the response scale should capture the relative 227 

duration. The longer the overall duration of group flow during a task, the more positive the expected 228 

outcomes. From a theoretical point of view, it would not be reasonable to design a response scale that 229 

measures the intensity of group flow, because pure fit (and, thus, group flow) simply exists or not – of 230 

course, there can be also intermediate intensities of fit (i.e., different levels; e.g., low or moderate), but 231 

such intermediate intensities of fit are not defined as group flow in the IGFT (Pels & Kleinert, 2023b). 232 

Pure fit and its maintenance is therefore fixed by the item wordings (i.e., the items describe the issue 233 

that the highest intensity of fit and its maintenance is present), the following response scale finally 234 

records how long the fit lasted and whether it was present at all. From an empirical point of view, with a 235 

measurement instrument assessing duration of group flow, conditions of group flow (e.g., beneficial task 236 

designs for lasting group flow), consequences of group flow (e.g., whether a certain duration is 237 

necessary for positive performance outcomes of the group or increased well-being of the individuals) 238 

and consequences among these can be investigated in future research. The response scale in turn 239 

determines consequences for the instruction. The instruction should clarify the frame of reference for 240 

the respondents’ answers by specifying to which (phase of a) group action (i.e., during which task 241 

accomplishment and in which environment) the items and the response scale are to be related. 242 

(2) Considerations Concerning the Perceptibility of Group Flow 243 

It must be assumed that not all characteristics of group flow (and the mechanisms behind them 244 

as described and explained in the IGFT) are directly perceptible by the individuals involved (i.e., they are 245 

non-conscious), making it impossible to capture group flow as a whole explicitly and directly. The 246 

reasons for the restricted perceptibility of group flow can be found in both (a) intrapersonal and (b) 247 
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interpersonal aspects which implies further methodological consequences for the assessment of group 248 

flow in a self-report instrument such as the GFI. Regarding (a) intrapersonal aspects, there are 249 

restrictions because an individual has only limited perceptual access to one’s own processes underlying 250 

typical psychological states during flow as can be inferred from the findings on individual flow (Bakker, 251 

2008). Acting during flow is as if automatized (Csikszentmihalyi, 1975; Sawyer, 2003). According to 252 

action theory (Nitsch & Hackfort, 2016), acting during flow can, therefore, be assumed to be regulated 253 

by the automatic action control system which mostly involves sub-cognitive processes, be it acting alone 254 

or acting in a group. Since these sub-cognitive processes are not conscious and take place rapidly, it is 255 

not possible to capture them explicitly and directly. However, sub-cognitive processes (such as during 256 

group flow) can be regarded as being preconscious which means that they can be in general accessed by 257 

the acting entity and, thus, be brought to consciousness (American Psychological Association, 2024b). As 258 

with intrapersonal aspects, there are also restrictions on (b) interpersonal aspects because an individual 259 

has no direct access to the processes underlying typical psychological states of the other individuals. 260 

Instead, individuals can only establish a subjective construction of each other's psychological states and 261 

processes based on observations. By observing what a person says and does or how he or she appears, 262 

one can construct how his or her psychological states might be characterized. However, just as one can 263 

only implicitly perceive one's own psychological states and processes during group flow, one will also 264 

only implicitly observe and construct the characterization of the other individuals during group flow. 265 

Due to the restrictions mentioned, it is not possible for an individual to explicitly access group 266 

flow as conceptualized by the IGFT, although the individual fully experiences group flow. Strictly 267 

speaking, first, it is not possible to explicitly perceive one's own continuous fit to the other individuals 268 

and also the continuous fit of all other individuals to the other ones (primary fit). Second, it is not 269 
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possible for the individual to explicitly perceive the extent to which a group function that has emerged 270 

(group state of mind, group behavior, group skills) has a continuous fit to the group task (secondary fit). 271 

However, it can be assumed that group flow is indirectly perceptible. The indirect perceptibility 272 

is basically enabled by the experience during group flow. The positive experience manifests, for 273 

example, in positive feelings because group flow is pleasant and useful, and through introspection and 274 

retrospection, it can be assumed that it is possible for the individual to relate the positive experience to 275 

situational circumstances of group action. As a methodological consequence, the GFI should try to 276 

approach group flow taking into account the experience. More specifically, first, the instruction of the 277 

GFI should explain to the respondents that the items ask for the experience during group action and that 278 

they should respond to them intuitively as possible and without extensive thinking. The remark that it is 279 

about the experience, which is to be reported intuitively and without extensive thinking, is to ensure 280 

that no artificial cognitive construction of group flow is generated. Accordingly, and second, the item 281 

stem should consist of the phrase "I had the impression..." (“impression” is a typical expression for 282 

describing experiences to which one is asked to respond intuitively), followed by the items asking about 283 

situational circumstances of group action that represent characteristics of the structure and dynamics of 284 

group flow (cf. the considerations concerning the characteristics of group flow). 285 

(3) Considerations Concerning Group Members’ Perspectives on Group Flow 286 

Members of a group can have a group-oriented and a self-oriented perspective on a group-level 287 

phenomenon (Carron et al., 1985). The group-oriented perspective refers to how a group member 288 

perceives the group as a whole with respect to the phenomenon. The self-oriented perspective refers to 289 

how a group member perceives himself or herself involved in the group in terms of the phenomenon. In 290 

theoretical respect, the two perspectives account for the fact that, in reality, not every member is 291 
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equally involved in a phenomenon that manifests at the group level. In epistemological respect, the two 292 

perspectives – if measured – enable researching how the involvement of the individual in a group 293 

phenomenon influences the phenomenon and subsequent outcomes for the group and the individual. 294 

Accordingly, group flow should be assessed with these two perspectives. The group-oriented 295 

perspective would capture how a group member perceives group flow as a phenomenon of the whole 296 

group. The self-oriented perspective would capture how a group member perceives his or her personal 297 

involvement in group flow as a phenomenon of the group. In more detail, the self-oriented perspective 298 

would capture how a group member perceives himself as part of the group action during group flow. 299 

This self-oriented perspective on group flow should not be misinterpreted as an assessment of individual 300 

flow during a group task. While individual flow may certainly occur during a group task (Elbe et al., 301 

2010), it is, however, related to the individual task accomplishment of the group member concerned 302 

(Hackert et al., 2022); in contrast, group flow always refers to the higher-level group action (Hackert et 303 

al., 2022; Pels & Kleinert, 2023b). Thus, the self-oriented perspective on group flow must always have a 304 

reference to group action, whereas individual flow must only have a reference to individual action 305 

(regardless of whether this individual action is embedded in group action or not). 306 

In methodological regards, the two perspectives have implications for the superordinate 307 

structure and the item content of the GFI. Regarding the superordinate structure, since the GFI was 308 

intended to be a comprehensive, two separate, independent parts should be designed, one for the self-309 

oriented and the other one for the group-oriented perspective. In terms of measurement theory, the 310 

division enables the respondents to get deeper involved in the respective perspective, increasing 311 

reliability and validity of the measurement. This would be more difficult if the perspective is constantly 312 
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changing between items (Lam et al., 2002). In terms of content, for different purposes, the two parts can 313 

be usable, analyzable and interpretable separately without consideration of the other, if desired.  314 

In terms of the item content, the items should accordingly capture both perspectives, similar to 315 

established questionnaires in cohesion research (Carron et al., 2002). This means, on the one hand, that 316 

the items of the self-oriented perspective are intended to inquire how the respondent, as an individual 317 

group member, is positioned within the group action in relation to the others in the group (e.g., "My 318 

behavior exactly fits the behavior of the others in our group"). On the other hand, this means that the 319 

items of the group-oriented perspective are supposed to inquire how the group members act together 320 

as a whole group (e.g., "The behavior of the members of our group is exactly fitting to each other."). In 321 

addition, formally-linguistically, this implies using terms such as "I", "me", "my" for a representation of 322 

the individual in the self-oriented perspective and such as "we", "us", "our" for a representation of the 323 

group as a whole (including the responding individual) in the group-oriented perspective. 324 

Generation of Item Content 325 

Three approaches were used to generate item content: First, all items from existing group flow 326 

questionnaires (see Supplement 1) were collected as well as items from a questionnaire on networked 327 

minds social presence (Biocca & Harms, 2011) that captures some group flow related aspects (e.g., 328 

mutual understanding, behavioral interdependence). All of these items were translated into German. 329 

Second, the authors of the GFI generated item content for the intended factors in an expert discussion. 330 

Third, semi-structured interviews were conducted with individuals who have everyday experience of 331 

interactive group action. The aim of these interviews was twofold: On the one hand, the interviews 332 

aimed to obtain descriptions of group flow from practitioners that could make potentially new 333 

contributions to item content. On the other hand, the descriptions from practitioners were taken to 334 
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countercheck the theory-based item content: The theory-based items were checked by determining 335 

whether the descriptions of the practitioners could be basically assigned to them. In total, five persons 336 

were interviewed (one person who works interactively with others in the occupational context; one 337 

person who juggles with others; two athletes of a sport team; one coach of a sport team). Their central 338 

descriptions of group flow were excerpted after transcription and listed as potential item content.  339 

The pool of potential item content was then further analyzed to ensure content validity. First, all 340 

items of pre-existing questionnaires were excluded that were not related to group flow in the narrower 341 

sense. This mainly concerned items from the questionnaire on social presence (e.g., "The other 342 

individual didn't notice me in the room"; Biocca & Harms, 2011, p.5). Subsequently, all items of pre-343 

existing questionnaires and the descriptions of group flow gained in the interviews and the expert 344 

discussion were checked for their fit to the intended factors of the GFI. Unsuitable item content was 345 

removed from the pool. Item content that could not be unambiguously assigned to a factor, but was in 346 

principle considered to fit the conceptualization of group flow according to the IGFT (Pels & Kleinert, 347 

2023b), was assigned to a provisional residual category.  348 

Development of the Initial Questionnaire 349 

With the construction principles and the pool of item content in mind, an initial questionnaire 350 

was designed in German language. In this initial questionnaire the instruction, the item stem, the items 351 

for the defined factors and the response scale were specified. 352 

Instruction and Item Stem 353 

Given the indirect perceptibility of group flow, the instruction and item stem were formulated in 354 

a way that allows for capturing group flow experience based. The instruction is: “The following 355 
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questionnaire is about how you felt about [activity X]2. Please think back to [activity X] and answer 356 

instinctively, without thinking for too long, as this is about how you felt during [activity X]. For each 357 

statement about [activity X], please indicate how long you felt that way.” The item stem is: “I had the 358 

impression that…”. 359 

Items 360 

The items aimed at assessing primary and secondary fit regarding the psychological functions of 361 

behavior, state of mind and skills, and the maintenance of fit. For each of the six lower level factors (see 362 

Fig. 2), at least three items were developed. More specifically, for each of the six lower level factors, the 363 

goal was to have at least one item per factor for (1) the existence of symmetric fit, (2) the existence of 364 

complementary fit, and (3) the maintenance of fit during smooth task accomplishment. For this purpose, 365 

at least three different expressions were used: For example, for an item on symmetric fit the term 366 

"fitting" was used, for complementary fit the term "complement" or “add to” was used, and for 367 

maintenance of fit the term "aligned with" was used. Existing questionnaires for the assessment of 368 

group flow also use such wordings (e.g., Aust et al., 2023). In addition, each of these terms was 369 

supplemented with the adverb triad "exactly/perfectly/precisely" to emphasize the pureness of fit that 370 

is present during group flow. The adverb triad was selected on specific purpose: Each of the three 371 

adverbs fundamentally represents pureness of fit which is why these adverbs and related adjectives 372 

have already been used in individual flow questionnaires in the past (cf. the use of the adverb “exactly” 373 

by Bakker, 2008; cf. the use of the adjective “perfect” by S. A. Jackson & Roberts, 1992). Nevertheless, 374 

                                                           

 

2 The 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 375 

possible to assign only one of the three adverbs to each item and to disseminate the adverbs evenly on 376 

each factor, such a dissemination might have evoked a response bias and, thus, problems with statistical 377 

factor analysis: When different signal words are repeated between items, there is a tendency for 378 

respondents to answer the items of a signal word consistently (cf. DiStefano & Motl, 2006; Podsakoff et 379 

al., 2003). Accordingly, there is a risk that a factor analysis will group items by signal words rather than 380 

by actual content. In terms of the GFI, a factor analysis might group items as matching each other that 381 

contain the same adverb rather than by facets of the items' psychological functions. 382 

Furthermore, all items per lower level factor together should comprehensively represent the 383 

facets of the respective psychological function of the factor. For example, the items of the factors on 384 

state of mind should include motivational, cognitive and affective content as facets of state of mind. 385 

Accordingly, a specific facet and synonyms of a facet were used in all items per factor. For instance, in 386 

the items on state of mind, the terms "ideas" (representing cognition), "mood" (representing affect), 387 

and “goals” (representing motivation) were used, each representing a different facet of state of mind 388 

(American Psychological Association, 2024a; Hackfort, 2019; Pels & Kleinert, 2023b). 389 

The procedure described above was applied to both perspectives. Accordingly, on the one hand, 390 

there are items for the self-oriented perspective regarding how the respondent is positioned as an 391 

individual group member within the group action in relation to the others. On the other, there are items 392 

of the group-oriented perspective, asking how the group members act together as a whole. 393 

This led to a sum of 43 items, with 21 self-oriented items and 22 group-oriented items. To check 394 

the comprehensibility and plausibility of the items, they were presented to two members of interactive 395 
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groups from the context of sports who were interviewed about the items. The majority of the items 396 

were found to be comprehensible and plausible, with minor language adjustments made to only a few. 397 

This resulted in the complete initial version of the GFI consisting of 43 items (see Table 1, 398 

Appendix). An example item is: “I had the feeling that [item stem]3 my [pronoun for self-oriented 399 

perspective] ideas of what we have to do [cognitive facet of state of mind] exactly/perfectly/precisely 400 

[adverb triad to represent the pureness of fit] fit the ideas of the others in our group [primary fit].” 401 

Response Scale 402 

The Likert-type response scale is composed of the verbal anchors of the poles and the scaling. 403 

The verbal anchors of the poles consisted of the terms "never" and "all the time", as the relative 404 

duration of the group flow was to be measured. The scale ranged from 0 (= never) to 5 (= all the time). 405 

The value 0 was chosen as the low boundary, as it was meant to represent that group flow was actually 406 

not present the whole time from the respondents' perspective. An even number of levels (six) was used 407 

to avoid a tendency toward the midpoint (Chyung et al., 2017). 408 

Stage 2: Psychometric Evaluation of the GFI 409 

Study 1: Psychometric Evaluation of the Initial GFI-Version 410 

Introduction 411 

The aim of Study 1 was to psychometrically evaluate the initial version of the GFI in German 412 

language. The psychometric evaluation was twofold: First, the questionnaire was tested for its inherent 413 

properties including an analysis of the factor structure and item statistics. Second, both a first empirical 414 

                                                           

 

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 415 

was correlated with the criterion performance outcome and the construct motivational climate.  416 

For the criterion of performance outcome, it was assumed that there is a positive relationship to 417 

group flow. This assumption is based on theoretical considerations and empirical findings. Theoretically, 418 

group flow should be associated with a positive performance outcome (e.g., win in a team sport game) 419 

as group flow involves a perfectly fitting handling of a group task (Pels & Kleinert, 2023b). From an 420 

empirical point of view, a group flow study (van den Hout et al., 2019) as well as studies on individual 421 

flow outcomes (Boudreau et al., 2020; Chirico et al., 2015; Harris et al., 2021; Perttula et al., 2017) 422 

consistently found out across contexts that flow is positively associated with performance outcomes. 423 

Regarding the construct of motivational climate, it was assumed that there is a positive 424 

relationship between perceived contextual peer-created task orientation and group flow, and a negative 425 

relationship between perceived contextual peer-created ego orientation and group flow. The 426 

motivational climate can be described as the way significant others (e.g., group leaders, group mates) 427 

promote achievement goal orientations (Ames, 1992), with a task orientation representing an 428 

atmosphere in which all the individual members of a group aim at improving competence with respect 429 

to a task (mastery), and an ego orientation climate representing an atmosphere with all members of a 430 

group being in pursuit of being better than the others in a task (Duda & Balaguer, 2007). As for 431 

performance outcome, the assumptions for the relationship between motivational climate and group 432 

flow can also be grounded in theory and empirical evidence. Theoretically, the assumed positive 433 

relationship between contextual peer-created task orientation and group flow can be explained by the 434 

notion that group flow occurs when all group members try to contribute to a group action in the best 435 

possible way to solve the task in coordination with the others. Thus, task orientation climate can be 436 
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expected to promote group flow. This, in turn, cannot be expected for peer-created ego orientation, 437 

because ego orientation involves mutual outperforming of group members and, thus, it is likely that 438 

group flow does not arise because ego orientation particularly prevents primary fit. The empirical 439 

studies on individual flow and motivational climate all show a positive relationship between contextual 440 

task orientation and individual flow (Çağlar et al., 2017; González-Cutre et al., 2009; Moreno Murcia et 441 

al., 2008), supporting that this can also be assumed for group flow. However, regarding ego orientation, 442 

the findings are inconsistent, with some showing a negative relationship to individual flow (Çağlar et al., 443 

2017), others a positive one (Moreno Murcia et al., 2008) or none at all (González-Cutre et al., 2009). 444 

However, despite this inconsistency, ego orientation is still expected to be negatively associated with 445 

group flow, because group flow – unlike individual flow – inevitably requires mutual cooperation. 446 

Method 447 

Sample 448 

The sample consisted of 152 active indoor hockey players aged 17 to 49 years (M = 24.18, SD = 449 

6.14; 50% female, 50% male, 0% diverse). Players were from a total of 26 teams taking part in German 450 

league competition at the medium (3rd Union League) to professional level (National League). Players 451 

had just completed a game of the regular league competition with their team. Per team, between three 452 

and 14 players were surveyed. Each of the teams was homogeneous in terms of sex. 453 

Measures 454 

Group Flow. Group flow was measured using the GFI with the characteristics as described in 455 

Stage 1 (for an overview of all items, see Table 1 (Appendix)). 456 

Performance outcome. The performance outcome measured was the result of the game (loss, 457 

draw or win), after which the participants were asked about their group flow. 458 
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Motivational climate. Contextual motivational climate (i.e., domain-specific motivational 459 

climate in the respective hockey team in general) was measured using a validated German language 460 

version (Leineweber & Ohlert, 2010) of the Peer Motivational Climate in Youth Sport Questionnaire 461 

(Ntoumanis & Vazou, 2005) that can also be used for adults. The instruction of the questionnaire asked 462 

the participants to rate how the subsequent statements usually apply to the hockey team in general. 463 

Following the item stem "Most members of this group..." a total 21 items assessed the two factors peer-464 

created task orientation (e.g., “… practice together when they can’t do things well.”; α = .85) and peer-465 

created ego orientation (e.g., “… are happy when they are better than others in the group.”; α = .72). 466 

The response scale ranged from 0 (= not true at all) to 3 (= very true). 467 

Procedure 468 

After the study was approved by the ethics committee of the German Sport University Cologne 469 

(approval no. 007/22), teams were contacted and informed about the possibility of voluntary study 470 

participation. The teams that agreed to participate were visited by an investigator on a match day. 471 

Approximately 10 minutes after the end of the match, the players of the team were given the complete 472 

questionnaire (collecting socio-demographic information, GFI (situational group flow), PMCYSQ 473 

(contextual peer-created motivational climate)). In addition, the investigator noted the teams’ 474 

respective performance outcome of the match. Data were collected in 2022 and 2023. 475 

Data analysis 476 

All data collected (i.e., the information obtained from the questionnaire and the associated 477 

performance outcomes) were entered into IBM SPSS Statistics 28. The entered data were checked for 478 

plausibility to identify possible incorrect entries. The data set was then checked for missing values in the 479 

items. There were very few missing values with no more than three missings (< 2%) per item. Therefore, 480 
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the missing values were not treated with an imputation procedure; instead, if a participant had missing 481 

values for one or more items, the respective items of this participant were not considered for the 482 

further data evaluation, but the items with existing values were. 483 

Given the aim of the study, the data were then, first, investigated regarding the inherent 484 

properties of the GFI (i.e., factor structure and item statistics). Based on the theoretical construction of 485 

the GFI, the assumed two-level factor structure was tested by confirmatory factor analyses (CFA) using 486 

IBM SPSS Amos 29. There was an initial CFA for the self-oriented perspective and an initial CFA for the 487 

group-oriented perspective involving all items as both perspectives were intended to be separate parts 488 

of the inventory. Before running the CFAs, the items of the self-oriented perspective and the group-489 

oriented perspective were tested separately for multivariate outliers using Mahalanobis distance 490 

(Tabachnick & Fidell, 2014). Six outliers (cases) were identified for the items of the self-oriented 491 

perspective and five for the group-oriented perspective, each of which were excluded only for the 492 

respective CFA. Data were then imported into IBM SPSS Amos 29 using a covariance matrix. In order to 493 

meet the assumptions of the IGFT (Pels & Kleinert, 2022), the correlation between primary fit and 494 

secondary fit was taken into account on the second level in the CFAs. In addition, the correlations 495 

between the error terms of the paired psychological functions were considered on the first level (i.e., 496 

correlations of the error terms of primary fit  ̶behavior with secondary fit ̶ behaviour, primary fit ̶ state of 497 

mind with secondary fit ̶ state of mind, and primary fit ̶ skills with secondary fit ̶ skills). Both initial CFAs 498 

were followed by two further CFAs (i.e., one more CFA for each initial CFA): The goal of these two 499 

additional CFAs was to re-examine the factor structure upon exclusion of statistically non-fitting items, 500 

and to approach and test a reduced GFI version that has an equal number of items per first-level factor. 501 

Therefore, in this step, items of the full initial version of the GFI were excluded that had loadings below 502 
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the conservative minimum of λ = .60 (Bagozzi & Yi, 1988), deviated in a substantial negative direction 503 

from the factor loadings of the other items of the respective factor and/or – in case of a very strong 504 

similarity of the factor loadings – were judged to be least appropriate to the factor in terms of content. 505 

The item statistics involved a calculation of the descriptive statistics (M as an indicator of item difficulty; 506 

SD, Min, Max as indicators of item distribution), reliability (internal consistency as indicated by 507 

Cronbach’s α and McDonald’s ω), item discrimination (corrected item-factor correlation; rid) and item 508 

homogeneity (mean inter-item correlation using Fisher’s Z-transformation; H). 509 

Second, the criterion and construct validity of the GFI was tested. For criterion validity, 510 

Spearman’s rank correlations were calculated between performance (ordinal variable) and all factors of 511 

the GFI (interval variables). For construct validity, Pearson’s product-moment correlations were 512 

calculated between contextual peer-created task orientation and ego orientation (interval variables) on 513 

the one hand and all factors of the GFI (interval variables) on the other hand. Based on the formulated 514 

directions of the hypotheses, the correlations were tested for significance (one-tailed). 515 

Results 516 

Analysis of Factor Structure 517 

Full initial version of the GFI. The fit indices of the factor structure under investigation in the 518 

CFAs are shown in Table 2. For the two initial CFAs of the full initial version of the GFI, the fit indices 519 

were partly acceptable, partly not. The related factor loadings of these CFAs are depicted in Figure 3. 520 

There was one item with a loading of λ = .57 (item #7; factor primary fit ̶ state of mind) which is lower 521 

than the conservative minimum of λ = .60 (Bagozzi & Yi, 1988) and, there were factors with rather strong 522 

deviations between their items’ loadings (e.g., λdiff = .17 for primary fit ̶ state of mind of the self-oriented 523 
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perspective) which – taken together – statistically indicates a re-examination of the factor structure 524 

excluding inappropriate items (i.e., creation and investigation of a reduced initial version of the GFI).  525 

 526 

Table 2 527 

Fit Indices of the Confirmatory Factor Analyses of Study 1 528 

<<<insert Table 2 here>>> 529 

 530 

Reduced initial version of the GFI. The reduced initial version of the GFI consisted of three items 531 

per factor for both perspectives (see Table 3 for a list of excluded items).  532 

A re-examination of the CFAs – which were henceforth based on the reduced initial version of 533 

the GFI – yielded substantial, beneficial changes in the fit indices (see Table 2). The factor loadings of 534 

these CFAs are depicted in Figure 3. All factor loadings were above the conservative minimum of λ = .60 535 

(Bagozzi & Yi, 1988). The loadings within the factors were more homogeneous. The intercorrelations of 536 

the factors are listed in Table 4. The intercorrelations of the factors were positive and high.  537 

 538 

Table 4 539 

 Correlation Matrix of Group Flow, Motivational Climate and Performance Outcome (Study 1) 540 

<<<insert Table 3 here>>> 541 

 542 

Analysis of Item Properties 543 

Psychometric properties of the items of the reduced initial version are displayed in Table 4. 544 

 545 

Table 5 546 
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 Psychometric Item Properties of Study 1 547 

<<<insert Table 5 here>>> 548 

 549 

Item difficulty and item dispersion. Item difficulties were moderate or moderate to high, as 550 

indicated by their mean values in the light of the methodically possible scale range from 0 to 5. The 551 

strongest differences in difficulty between items were found for the factors of state of mind. The 552 

dispersion of scores within the items was substantial. Each item had an empirical range of the scale of at 553 

least 1 to 5, many items even had an empirical range of 0 to 5. The standard deviation of the items was 554 

about one scale point each, with minor fluctuations around the value 1. 555 

Item discrimination. The item discrimination varied between rid = .50 and rid = .76 for the first 556 

level factors and between rid = .42 and rid = .76 for the second level factors. 557 

Item homogeneity and internal consistency. The item homogeneity was between H = .43 (SD < 558 

0.01) and H = .67 (SD = 0.04) for the first level factors and between H = .37 (SD = 0.11) and H = .54 (SD = 559 

0.12) for the second level factors. The internal consistency varied for both indicators Cronbach’s Alpha 560 

and McDonald’s Omega between α = .69 (ω = .69) and α = .86 (ω = .86) for the first level factors and 561 

between α = .84 (ω = .83) and α = .90 (ω = .90) for the second level factors. 562 

Criterion Validation (Performance) 563 

The association between group flow and performance outcome (as indicated by loss, draw or 564 

win) was positive. This was indicated by multiple highly significant, moderate (Cohen, 1992) Spearman 565 

rank correlations (ranging from r = .29, p < .001 to r = .46, p < .001) between the factors of group flow on 566 

the one hand and performance on the other hand (see Table 4). More than half of the participants has 567 

won with their team (56.6%), one third has lost (32.2%) and only a few has drawn (11.2%). 568 
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Construct Validation (Motivational Climate) 569 

The association between group flow and the motivational climate of task orientation was 570 

positive. This was indicated by multiple (highly) significant Pearson correlations with small to large 571 

effects (Cohen, 1992) (ranging from r = .20, p = .012 to r = .50, p < .001) between the factors of group 572 

flow on the one hand and task orientation on the other hand (see Table 4). Exploratory comparisons 573 

(Hemmerich, 2017) showed that the correlations between the factors of the group-oriented perspective 574 

on group flow and task orientation were higher than the correlations between the factors of the self-575 

oriented perspective and task orientation. Overall, only the correlation between secondary fit ̶ skills 576 

(self-oriented perspective) was non-significant (r = .14, p < .078). 577 

In contrast, there was no association between group flow and the motivational climate of ego 578 

orientation. All of the correlations between the factors of group flow on the one hand and ego 579 

orientation on the other hand were non-significant (see Table 4). 580 

Discussion 581 

Study 1 has provided substantial evidence for the appropriateness of the conception and for the 582 

validity of the initial version of the GFI. However, conceptually, it has also revealed some need for item 583 

adjustment; and in terms of validity, there is a need for an extension of the construct validity of the GFI. 584 

Regarding the conception of the GFI, the factor structure could be confirmed after certain items 585 

had been removed. Taking into account established cut offs (cf. Hair et al., 2014; Tabachnick & Fidell, 586 

2014), the fit indices were acceptable to satisfactory. The fact that some indices were no more than 587 

acceptable can be attributed to the correlation of error terms (which is plausible for theoretical reasons) 588 

and the complex two-level structure (Hair et al., 2014). The two-level structure would essentially require 589 

dynamic cut offs for fit indices (cf. recent criticism regarding the established fixed cut offs; McNeish & 590 
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Wolf, 2023) which do not yet exist reliably (McNeish & Manapat, 2023). As the factor structure could 591 

only be confirmed after an exclusion of certain items, these should not be included in a final version.  592 

The excluded items were, with one exception, from the factor state of mind. On the one hand, 593 

their exclusion can be formally justified as an equal number of items per factor is intended. Statistically 594 

and in terms of content, however, their exclusion can also be justified as state of mind is generally a 595 

heterogeneous factor that includes the facets cognition, motivation and affect (American Psychological 596 

Association, 2024a). This heterogeneity basically represents potential for low and heterogeneous factor 597 

loadings. It was therefore necessary to select items that adequately represent the three facets as a 598 

whole, but at the same time have a comparable level of abstraction in terms of content. 599 

The remaining 36 items show acceptable to satisfactory psychometric properties. The items 600 

show sufficient discrimination and dispersion (Field, 2009). All items contribute appropriately to their 601 

respective factor and allow individuals with low, moderate, or high group flow duration to be 602 

discriminated. Overall, the internal consistency of all factors was good, which is particularly noteworthy 603 

in view of the low number of items (cf. Cortina, 1993; Cronbach, 1951) of the first-level factors (three 604 

items each). Only for the factor primary fit ̶ state of mind the consistency was no more than just 605 

acceptable (cf. DeVellis & Thorpe, 2021; Field, 2009), probably because this factor, unlike the others, is 606 

multifaceted in nature with aspects of emotion, cognition, and motivation. The combination of item 607 

homogeneity and item difficulty was basically appropriate, but could still be improved. In principle, it is 608 

desirable for a questionnaire assessing group flow – in contrast to a performance test – to have items 609 

that have a low item homogeneity and a similar item difficulty within their respective factors (cf. Lienert, 610 

1989). This combination of low item homogeneity and similar item difficulty means that the items of a 611 

factor capture different facets of the factor, but the items equally reflect the existing level of the 612 
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construct (i.e., similar difficulty). This is exactly what is necessary for group flow from a theoretical 613 

perspective (cf. Pels & Kleinert, 2023b), since it can be assumed that during group flow all facets of the 614 

factors (e.g., all facets of state of mind) are equally developed. Despite the strengths, minor 615 

modifications should be made to the remaining 36 items. This should be done in particular with a view 616 

to sufficiently reflect all facets of group flow as theoretically comprehensively as possible in order to 617 

achieve a low level of item homogeneity while optimally maintaining the existing level of difficulty. 618 

In terms of the empirical validation of the initial version of the GFI, there is support for criterion 619 

and construct validity. Criterion validity was confirmed using the performance outcome as a criterion. 620 

Performance outcome was positively correlated with group flow with a moderate effect. In line with our 621 

hypothesis, this can be explained theoretically by the notion that group flow involves a perfectly fitting 622 

handling of a group task (Pels & Kleinert, 2023b) which facilitates positive, manifest performance 623 

outcomes (see also findings on individual flow; Harris et al., 2021). However, performance was 624 

measured at the group level and, thus, strictly speaking, multi-level analyses would have been necessary 625 

which was not possible due to the ordinal data level ("win", "draw" or " loss"). Construct validity was 626 

partially empirically demonstrated for the construct motivational climate. As expected, a positive 627 

correlation was found for task orientation and group flow with small to large effects. According to the 628 

derivation of our hypothesis, task orientation promotes group flow because it encourages all group 629 

members to try to contribute to a group action in the best possible way (see also findings on individual 630 

flow; Çağlar et al., 2017). Interestingly, with only one exception – the correlations between the factors 631 

of the group-oriented perspective on group flow and task orientation were higher than the correlations 632 

between the factors of the self-oriented perspective and task orientation. This can be explained by the 633 

fact that, although each member of a group is surrounded by the motivational climate in the same way 634 
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as all others, not every group member feels or is equally involved in the overall group action (e.g., there 635 

are substitutes in sports who actively participate in only part of a game). In general, the reliable, small to 636 

large effects found between task orientation and group flow are worth noting, since a contextual factor 637 

(domain-specific motivational climate in the indoor hockey teams in general) was correlated with a 638 

situational factor (group flow experienced during the game) which could result in lower correlations (cf. 639 

Vallerand, 1997). For ego orientation, contrary to our hypothesis, no negative correlation with group 640 

flow was found. This can be explained by the specifics of the sample and the activity studied: Indoor 641 

hockey players who had just played a match were surveyed, but those members of a team who had not 642 

actively participated in the match were not. Thus, it is conceivable that only those played who had 643 

asserted their position before within an ego-oriented climate in training and gave their all in the match 644 

to assert themselves competing with those who did not play. The consideration of such moderator 645 

variables is also indicated by studies on individual flow (Çağlar et al., 2017; González-Cutre et al., 2009).  646 

Although Study 1 provides support for the GFI, in addition to the need for revision already 647 

mentioned, two methodological limitations and associated consequences must be considered. First, the 648 

sample size was rather low for CFAs with more than 20 items, although still meeting the recommended 649 

absolute minimum of 150 participants (Tabachnick & Fidell, 2014). Therefore, it is necessary to examine 650 

the revision of the GFI (final reduction of item number, variation of item content with a particular 651 

consideration of automation of occurrence and maintenance of fit during group flow (IGFT; Pels & 652 

Kleinert, 2023b)) on a larger sample. Second, a construct validation is necessary that takes into account 653 

correlates and characteristics of state of mind, behavior and skills, which according to the IGFT (Pels & 654 

Kleinert, 2022) are the central psychological functions of group action during group flow.  655 

Study 2: Psychometric Evaluation of the Final GFI-version 656 
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Introduction 657 

Based on the discussion of the results of Study 1, the aim of Study 2 was to establish a final 658 

version of the GFI. For this purpose, first, the initial version of the GFI was slightly revised according to 659 

the consequences derived in Study 1 with additional consideration of linguistic aspects that were 660 

noticed. Second, the revised version of the GFI was to be psychometrically evaluated on a large sample, 661 

while confirming criterion and extending construct validity. 662 

For the revision of the GFI, the items were edited in several ways. First, items of the initial 663 

version of the GFI that had been excluded during Study 1 were still excluded. With 18 items included per 664 

perspective, there were three items per factor. Second, the content of one item per factor was slightly 665 

expanded in order to capture group flow even more comprehensively and to evoke the desired 666 

combination of low item homogeneity and similar item difficulty: In these items, the phrase 667 

"automatically" was added to reflect that the occurrence and maintenance of fit during group action is 668 

as if automated (i.e., fit appears and continues "automatically"). This is in line with the IGFT (Pels & 669 

Kleinert, 2022), which in this respect also corresponds to the basic conceptualization of individual flow 670 

according to Csikszentmihalyi (1975, 1985, 2000). Questionnaires for the assessment of individual flow 671 

also use such wordings (S. A. Jackson & Marsh, 1996). Third, it was ensured for secondary fit that of the 672 

three items per first-level factor, one item contains the term “group task”, one item the term “demands 673 

of the group task”, and one item the term “challenges of the group task”. This was intended to ensure a 674 

comprehensive consideration of the facets of the group task. Fourth, minor linguistic inconsistencies 675 

were corrected in some items. For example, the wording "the behavior of our group is [...] aligned with 676 

each other" was changed to "the behavior of the members of our group [...] is aligned with each other", 677 

since the behavior of a single group cannot be aligned with each other, whereas the behavior of multiple 678 
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group members can. Finally, the order of the items was intermixed. While in the initial version of the GFI 679 

the items of a factor were listed one after the other, now items were intermixed as this prevents an 680 

overestimation of the results of the CFA and the internal consistency (Lam et al., 2002; Podsakoff et al., 681 

2003), and sharpens the respondents’ attention which enhances the validity of the data gained. Despite 682 

this intermixing, however, care was still taken to strictly separate the items of the self-oriented and the 683 

group-oriented perspectives, which means that the GFI still consists of two parts. For an overview of the 684 

final items of Study 2 and for a comparison of the items of Study 1 and Study 2, see Table 1 (Appendix). 685 

For the psychometric evaluation of the revised GFI, a large sample was acquired in order to 686 

empirically test the questionnaire with respect to its inherent properties and its validity. The 687 

investigation of inherent properties included an analysis of the factor structure and item statistics as in 688 

Study 1. For validation, performance outcome was again tested as a criterion (assumption of a positive 689 

relationship with group flow). In addition, perceived contextual intrateam communication and individual 690 

situational mood right after the group task under investigation (sport match) were used for construct 691 

validation. With regard to contextual intrateam communication, a positive relationship to group flow 692 

was assumed because positive intrateam communication facilitates the solution-oriented coordination 693 

of the group members among each other (e.g., Eccles & Tenenbaum, 2007). Accordingly, the existing 694 

theoretical approaches also considered intrateam communication to positively influence group flow 695 

(Duff et al., 2014; Pels & Kleinert, 2023b; Sawyer, 2006; van den Hout et al., 2018). This relationship has 696 

been already confirmed both by initial study results on group flow (Aust et al., 2023; Kaye, 2016) and 697 

studies on individual flow in group settings (Swann et al., 2012). For individual situational mood right 698 

after the group task, also a positive relationship to group flow was assumed. It can be expected that 699 

group flow positively influences mood because it is an extremely positive group experience. Initial study 700 
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results on group flow confirm this (Paez et al., 2015; Zumeta et al., 2016), general findings on positive 701 

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

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

Method 704 

Sample 705 

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

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

refusal of information). Athletes were from one of the following team sports: football (78.1 %), handball 708 

(13.2 %), volleyball (5.8 %), basketball (2.9 %). In total, players from 42 different teams were surveyed, 709 

taking part in the German league competition at the lowest amateur (District League) to the highest 710 

professional level (National League). Players had just completed a game with their team. Per team, 711 

between two and 20 players were surveyed. Each of the teams was homogeneous in terms of sex. 712 

Measures 713 

Group Flow. Group flow was measured using the final version of GFI with the characteristics as 714 

described above (for an overview of all items, see Table 1 (Appendix)). 715 

Performance outcome. The performance outcome measured was the result of the game (loss, 716 

draw or win), after which the participants were asked about their group flow. 717 

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

intrateam communication of the respective sport team in general) was measured using the Scale for 719 

Effective Communication in Team Sports (SECTS-2; Sullivan & Short, 2011). As this questionnaire has so 720 

far only been available in English, it was translated into German for the present study in collaboration 721 

with a native speaker. The instruction asks participants to indicate how the players on the team 722 
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normally communicate when they interact with each other, not only during games or practices. They are 723 

asked to relate their answers to the team as a whole. Following the item stem "When our team 724 

communicates, we..." a total of 15 items assessed the four factors acceptance (i.e., mutual acceptance; 725 

four items; e.g., “… communicate our feelings honestly.”; α = .74, distinctiveness (i.e., distinctiveness 726 

from other social entities; three items; e.g., “… use slang that only team members would understand.”; 727 

α = .62), positive conflict (i.e., constructive conflict dealing with disagreements; four items; e.g., “… get 728 

all problems out in the open”; α = .74) and negative conflict (i.e., personal confrontations expressing 729 

disagreement; four items; e.g., “… show that we lose our temper.”; α = .80). The response scale ranged 730 

from 1 (= almost never) to 7 (= almost always). Internal consistency was acceptable and similar to the 731 

English-language original (cf. Sullivan & Short, 2011), indicating the appropriateness of the translation. In 732 

order to keep the length of the entire survey questionnaire battery economical and thus acceptable for 733 

the participants, only a quarter of all participants (n = 130) completed the SECTS-2 in addition to the GFI, 734 

the remaining part of the sample completed the questionnaire on mood (see below). 735 

Mood. Situational mood right after the match was measured using German language 736 

“Stimmungs- und Befindensskalen” [Mood and Well-being Scales] (SBS; Hackfort & Schlattmann, 1995). 737 

The instruction asks the participants to indicate their momentary mood and mental states. There is a 738 

total of eight items, each of which consists of a triad of adjectives, representing a similar facet of mood 739 

and mental states. The eight items can be combined into four each to form a positive factor and a 740 

negative factor (positive mood: e.g., “happy/satisfied/cheerful”, α = .71; negative mood: 741 

“angry/peevish/annoyed”, α = .71). In order to keep the length of the entire survey questionnaire 742 

battery economical and thus acceptable for the participants, a total of just three quarters of all 743 
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participants (n = 356) completed the SBS in addition to the GFI, the remaining part of the sample 744 

completed the questionnaire on intrateam communication (see above). 745 

Procedure 746 

After the study was approved by the ethics committee of the German Sport University Cologne 747 

(approval no. 036/23), teams were contacted and informed about the possibility of voluntary study 748 

participation. The teams that agreed to participate were visited by an investigator on a match day. 749 

Approximately 10 minutes after the end of the match, the players were given the complete 750 

questionnaire (collecting socio-demographic information, GFI (situational group flow), SECTS-2 751 

(contextual intrateam communication), SBS (situational mood). In addition, the investigator noted the 752 

teams’ respective performance outcome of the match. Data were collected in 2023 and 2024. 753 

Data analysis 754 

In preparation for the analyses, the data were treated as in Study 1. There were no more than 755 

eleven missing values (< 2.5%) per item. Therefore, the missings were not treated with an imputation 756 

procedure. Seventeen multivariate outliers were identified for the items of the self-oriented perspective 757 

and 24 for the group-oriented perspective, each of which were excluded only for the respective CFA. 758 

Also the analytical procedure for the evaluation of the GFI was the same as in Study 1. There 759 

was only one notable difference: Because the initial CFA for the self-oriented perspective tended to 760 

show insufficient loading of one item below the conservative minimum of λ = .60 (Bagozzi & Yi, 1988), 761 

the CFA for the self-oriented perspective was repeated with this item excluded so that the results could 762 

be compared with and without this item.  763 

Results 764 

Analysis of Factor Structure 765 
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The fit indices of the factor structure under investigation in the CFAs are shown in Table 6. The 766 

fit indices were good to excellent. The related factor loadings of these CFAs are depicted in Figure 4. 767 

There was one item with a loading of λ = .58 (item #14; factor primary fit  ̶state of mind for the self-768 

oriented perspective) which is lower than the conservative minimum of λ = .60 (Bagozzi & Yi, 1988). 769 

Another CFA for the self-oriented perspective, excluding this item, showed almost no change in the fit 770 

indices, only a slight increase in the CMIN/df parameter. 771 

 772 

Table 6 773 

Fit Indices of the Confirmatory Factor Analyses of Study 2 774 

<<<insert Table 6 here>>> 775 

 776 

Figure 4 777 

Factor Loadings of Confirmatory Factor Analyses (Study 2) 778 

<<<insert Figure 4 here>>> 779 

 780 

The intercorrelations of the factors were positive and high (see Table 7). 781 

 782 

Table 7 783 

 Correlation Matrix of Group Flow, Intrateam Communication, Individual Mood and Performance 784 

Outcome (Study 2) 785 

<<<insert Table 7 here>>> 786 

 787 
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Analysis of Item Properties 788 

Psychometric properties of the items of the revised version of the GFI are displayed in Table 8. 789 

 790 

Table 8 791 

 Psychometric Item Properties of Study 2 792 

<<<insert Table 8 here>>> 793 

 794 

Item difficulty and item dispersion. Item difficulties were moderate or moderate to high, as 795 

indicated by their mean values in the light of the methodically possible scale range from 0 to 5. In 796 

general, the item difficulties within factors were relatively similar. The strongest differences in difficulty 797 

between items were found within the factors of state of mind. The dispersion of scores within the items 798 

was substantial. Each item had an empirical range of the scale of at least 1 to 5, many items even had an 799 

empirical range of 0 to 5. The standard deviation of the items was about one scale point each, with 800 

minor fluctuations around the value 1. 801 

Item discrimination. The item discrimination varied between rid = .44 and rid = .63 for the first 802 

level factors and between rid = .54 and rid = .72 for the second level factors. 803 

Item homogeneity and internal consistency. The item homogeneity (as indicated by mean inter-804 

item correlations (Bühner, 2021) based on Fishers‘ Z-transformation) was between H = .40 (SD = 0.05) 805 

and H = .54 (SD = 0.04) for the first level factors and between H = .43 (SD = 0.07) and H = .52 (SD = 0.05) 806 

for the second level factors. The internal consistency varied for both indicators Cronbach’s Alpha and 807 

McDonald’s Omega between α = .67 (ω = .67) and α = .78 (ω = .78) for the first level factors and 808 

between α = .87 (ω = .87) and α = .91 (ω = .91) for the second level factors. 809 
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Criterion Validation (Performance) 810 

The association between group flow and performance outcome was positive. This was indicated 811 

by multiple highly significant, small (Cohen, 1992) Spearman rank correlations (ranging from r = .11, p = 812 

.007 to r = .24, p < .001; see Table 7) between the factors of group flow on the one hand and 813 

performance on the other hand (see Table 7). Almost three quarters of the participants have won with 814 

their team (73.7%), about one quarter has lost (23.2%) and only a few have drawn (3.1%). 815 

Construct Validation 816 

Intrateam communication. The association between group flow and intrateam communication 817 

differed depending on the factor of intrateam communication considered (see Table 7). For the factors 818 

acceptance and positive conflict of intrateam communication there were highly significant, moderate 819 

associations with group flow (ranging from r = .32, p < .001 to r = .48, p < .001 for acceptance and from r 820 

= .39, p < .001 to r = .52, p < .001 for positive conflict). For the factors distinctiveness and negative 821 

conflict there were predominantly no significant correlations with group flow, there were only a few 822 

positive correlations between distinctiveness and group flow and negative correlations between positive 823 

conflict and group flow (ranging from r = -.01, p = .447 to r = .18, p = .023 for acceptance and from r = -824 

.15, p = .046 to r = .02, p = .420 for positive conflict). 825 

Mood. There was an association between group flow and the construct of mood (see Table 7). 826 

This was indicated by multiple highly significant, positive Pearson correlations with moderate effects 827 

(Cohen, 1992) between the factors of group flow on the one hand, and positive mood on the other hand 828 

(ranging from r = .29, p < .001 to r = .41, p < .001). Analogously, there were multiple (highly) significant, 829 

negative Pearson correlations with small effects (Cohen, 1992) between the factors of group flow on the 830 

one hand, and negative mood on the other hand (ranging from r = -.10, p = .040 to r = .18, p < .001). 831 
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Discussion 832 

The overall aim of Study 2 was to establish a final GFI version. After having implemented the 833 

necessary revisions (reduction of the number of items to three per first-level factor, slight changes in the 834 

item content based on theoretical and linguistic considerations, mixing of the item order), the GFI 835 

conception was confirmed and extended on a large sample. This is reflected in the improved, excellent 836 

factor structure fit, partly improved and still acceptable to satisfactory psychometric item statistics, and 837 

empirically repeatedly confirmed criterion validity as well as extended construct validity. 838 

The factor structure was confirmed also after the slight revision of the questionnaire. The fit 839 

parameters are excellent, and (partly substantially) better than in Study 1. This concerns both absolute 840 

(RMSEA, SRMR) and incremental parameters (TLI, CFI) (Hair et al., 2014). The parameters are particularly 841 

remarkable because they could be achieved despite a mixing of the content of the item order (Podsakoff 842 

et al., 2003). Reasons for this improvement are presumably the changed item contents which represent 843 

the different facets of group flow more precisely, and the larger sample size (Hair et al., 2014). 844 

It must be noted that one item had a relatively low factor loading. Item #14 ("…that my mood 845 

exactly/perfectly/precisely matches the mood of the others in our group"; factor state of mind ̶ primary 846 

fit of the self-oriented perspective) had a loading of only λ = .58. With a liberal view (Hair et al., 2014), 847 

the value is still generally acceptable. The low loading of this item can be explained by the fact that it is a 848 

component of the conceptually heterogeneous factor state of mind (cf. the concept of state of mind; 849 

American Psychological Association, 2024a; cf. IGFT; Pels & Kleinert, 2023b). Since the questionnaire 850 

structure and the remaining factor loadings did not change (and if at all, tended to worsen) after an 851 

exploratory exclusion of this item, the item should remain in the GFI in order to maintain comprehensive 852 
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content validity. Nevertheless, the item should be monitored critically in future applications of the GFI; it 853 

might make sense to include an additional, alternative item in a further application of the questionnaire. 854 

Regarding the psychometric properties of discrimination, internal consistency, homogeneity and 855 

difficulty, the items are acceptable to satisfactory. In the light of the revisions made to the 856 

questionnaire, item homogeneity and item difficulty require special consideration. Compared to the 857 

initial version of the GFI (Study 1), the slight reduction in item homogeneity was achieved while it was 858 

also achieved that the similarity of item difficulty within factors remains at least the same: item 859 

homogeneity has decreased in almost all factors (in some cases substantially) and the range of item 860 

difficulties within the factors is even smaller. This reflects the desired circumstance that the GFI is 861 

supposed to assess different facets of group flow in its factors, but that the items – at the same time – 862 

assess a coherent quantitative level of the facets of group flow. In other words, after minor linguistic 863 

revisions were made and, even more important, after the phrase "as if by itself" was added to one item 864 

per first level factor in the revised version to reflect the IGFT statement (Pels & Kleinert, 2023b) that the 865 

occurrence and maintenance of fit during group action is as if automated (e.g., "… that the behavior of 866 

our group is as if by itself exactly/perfectly/precisely aligned to our group task"), homogeneity 867 

decreased slightly but item difficulty remained similar or became even more similar. Thus, in the revised 868 

(and final) version of the GFI, all facets of group flow are represented, which is evident in a 869 

consideration of the content of the items (content validity), but also in a statistical consideration of the 870 

item homogeneity, and yet the item difficulties are similar per factor.  871 

Regarding empirical validation, the results for criterion validity were consistent with the 872 

hypothesis. As in Study 1, there was a positive correlation between performance outcome and group 873 

flow. The fact that the correlations found were smaller in effect than in Study 1 can be explained by the 874 
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variance of one of the two variables (performance outcome) being smaller in Study 2 than in Study 1 875 

which limits the statistical potential for detecting a stronger relationship (Winship & Mare, 1992). 876 

In terms of construct validation, the relationship between group flow and intrateam 877 

communication largely conformed to the hypothesis and to existing findings (Aust et al., 2023; Kaye, 878 

2016). Acceptance and positive conflict – as two of four factors of intrateam communication – were 879 

positively related to group flow, which can be explained by the fact that groups can better cope with a 880 

task together if the group members inform each other about their respective situation in a mutually 881 

accepted manner and communicate in a solution-oriented way (for overviews, see Eckardt & Tamminen, 882 

2023; Lüdemann & Kleinert, 2023). For the factor negative conflict, there were predominantly no 883 

associations with group flow, and if there were, they were negative. Thus, negative communication 884 

within a team does not have to be destructive in any case for group flow, but it can be in some cases 885 

(e.g., if the negative communication evokes interpersonal conflicts). This is consistent with studies 886 

showing that negative conflict communication is only partly associated with (dys-)functional states of 887 

groups or its members (for an overview, see Lüdemann & Kleinert, 2023). For the factor distinctiveness, 888 

there are predominantly no associations with group flow, and if there are, then positive associations. 889 

This can be explained by the fact that distinctiveness includes aspects that have little to do with the 890 

immediate group task accomplishment (e.g., use of nicknames) but only with outgroup distinctiveness. 891 

The two significant positive associations (small effects) may be due to a general tendency in responses 892 

(Podsakoff et al., 2012) or due to an alpha error artifact in multiple correlation analyses.  893 

In accordance with the hypothesis, there was a positive relationship between group flow and 894 

positive aspects of mood (e.g., satisfaction), and a negative relationship between group flow and 895 

negative aspects (e.g., anger) of mood (each measured as momentary mood after the activity). In 896 
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general, this can be explained by the fact that group flow can be regarded as a positive group experience 897 

that evokes beneficial states (Zumeta et al., 2016) – not only during the activity itself, but also 898 

afterwards. Positive mood can be expected after a group flow activity, arising from a combination of (a) 899 

the initial positive experience of group flow during the activity, which persists (albeit weaker) after the 900 

activity, and (b) new positive experiences that emerge after the activity (e.g., the emotion of pride) 901 

when group members reflect on their shared experience and activity (Lavoie et al., 2024). Interestingly, 902 

the positive relationship between group flow and positive aspects of mood was stronger than the 903 

negative relationship found for negative aspects of mood. This can be explained from a theoretical and a 904 

methodological perspective. In theoretical terms, the presence of positive mood does not necessarily 905 

mean the exact contrary absence of facets of negative mood (Watson & Tellegen, 1985). For group flow, 906 

this means that group flow as a positive construct is associated with positive experience content (e.g., 907 

positive mood); at the same time, this does not necessarily mean that the absence of group flow is 908 

associated with negative experience content, since the absence of group flow per se does not have to be 909 

a state with negative experience content (e.g., aversive, negative mood). In methodological terms, 910 

positive constructs in questionnaire data are more strongly related to other positive constructs than to 911 

other negative constructs as respondents strive for consistency in their answers (Podsakoff et al., 2003).  912 

General Discussion 913 

The purpose of this work was to elaborate a questionnaire assessing group flow in research 914 

settings. The systematically constructed, theory-based Group Flow Inventory (GFI) can fulfill this 915 

purpose: In two studies, the appropriateness of the items and factor structure was psychometrically 916 

proven, and reliability and validity of the GFI were demonstrated. The range of values and the 917 

psychometric item statistics show that group flow – although it is a rare experience (Łucznik & May, 918 
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2021) – can be measured by the GFI. Thus, it is necessary to discuss the possible applications and 919 

limitations of the GFI as well as the implications and benefits of this work for (group) flow research. 920 

General Results 921 

Overall, the concept of the GFI was confirmed: One half of the questionnaire assesses group 922 

flow from the self-oriented perspective, the other from the group-oriented perspective of the individual 923 

surveyed. Both perspectives take into account primary and secondary fit of group flow at a higher factor 924 

level and first-level factors of group flow at the lower level, each representing a function of group 925 

action. This factor structure basically confirms the assumption of the IGFT (Pels & Kleinert, 2022) that 926 

primary and secondary fit of group flow each have the components of behavior, state of mind and skills. 927 

However, the high correlations between the factors should be noted critically. From a 928 

psychometric perspective, this raises the question of whether there is an over-factorization (i.e., there 929 

are several factors where fewer would also be appropriate for measurement), which, in turn, from a 930 

research perspective raises the question of what added value a separate assessment of the factors 931 

would have in future studies. At first glance, the high intercorrelations could indicate a missing 932 

distinctiveness of the elements of the IGFT. However, the cause of the intercorrelations is probably less 933 

a missing distinctiveness of the elements (each of which is clearly conceptualized in the IGFT and in the 934 

GFI), but rather the fact that group flow involves all system functions of an acting group system being in 935 

harmony when the group is in group flow (Pels & Kleinert, 2023b). Therefore, the reason for this could 936 

be the phenomenon of group flow itself rather than a problem of measurement. Despite the high 937 

intercorrelation of the factors, it is recommended that the subdivision into the various factors is 938 

maintained, as this allows specific processes to be identified: For example, an analysis of the specific 939 
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dynamics of group flow, which has yet to be conducted, could investigate whether group flow spreads in 940 

its development from an initial fit in state of mind to a perfect fit that also includes behavior and skills. 941 

Furthermore, the studies have provided various evidence for the construct and criterion validity 942 

of the GFI. The results provided plausible correlations of group flow with domain-specific motivational 943 

climate and intrateam communication, as well as with situational mood and performance. 944 

Application Possibilities in Research Settings 945 

The existing form of the GFI offers various application possibilities in research settings. First, due 946 

to its compact length, the questionnaire can be used simply and with few resources, either paper-pencil 947 

or online based. Second, the items are formulated in a context-unspecific way. This means that the GFI 948 

can be used in different groups and domains (e.g., work, music, sport) simply by adapting the 949 

instruction. Third, the GFI distinguishes between a self-oriented (me in our team) and a group-oriented 950 

(we as a team) perspective, which can be applied separately. Depending on the purpose, future studies 951 

can flexibly consider both or only one of the perspectives (cf. research on group cohesion; Carron et al., 952 

2002). For example, studies that examine group outcomes (e.g., collective efficacy; Salanova et al., 2014) 953 

of group flow could primarily draw on the group-oriented perspective, and studies that examine 954 

individual outcomes (e.g., well-being; Zumeta et al., 2016) could primarily draw on the self-oriented 955 

perspective. Fourth, the GFI contains first (i.e., the primary and secondary fit of behavior, state of mind 956 

and skills, respectively) and second level (i.e., primary fit as a whole, secondary fit as a whole) factors, 957 

which can also be evaluated separately as required. While the evaluation of the second-level factors is 958 

more reliable due to the higher number of items, the evaluation of the first-level factors allows for 959 

taking a closer look at specific facets of group flow (behavior, state of mind, skills separately). Such a 960 

separation into higher and lower level factors is also recommended in other areas of psychological 961 
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research (cf. coping research; Schwarzer & Schwarzer, 1996). In summary, the wide range of possible 962 

applications shows that the GFI – in addition to the major goodness criteria of objectivity, reliability and 963 

validity – also meets the minor goodness criteria of practicality (i.e., whether the questionnaire is easily 964 

applicable and economically feasible), utility (i.e., whether the questionnaire provides valuable 965 

information) and fairness (i.e., whether the questionnaire is impartial to all respondents regardless of 966 

their background or group membership) (Coaley, 2014). Overall, this offers the opportunity to advance 967 

group flow research – which to date has had little clear focus (Pels & Kleinert, 2023a; Pels et al., 2018) – 968 

including the comparison of different theoretical approaches (Pels & Kleinert, 2023b; van den Hout et 969 

al., 2018), for each of which a questionnaire exists (i.e., GFI; TFM, van den Hout et al., 2019). 970 

Limitations 971 

Despite these versatile application possibilities, there are also limitations of the GFI. These can 972 

be found in the status of the empirical testing of the GFI to date, which requires further research. First, 973 

the GFI has so far only been studied in the context of sport, which – strictly speaking – requires an 974 

empirical investigation in other contexts (e.g., work, music) even though the items are context-975 

unspecific and the instruction can be adapted flexibly. Second, it would be helpful to expand criterion 976 

and construct validity in two regards: (a) Methodologically, it would be appropriate to use at least 977 

prospective designs when there are assumptions about causal, sequential links between variables (e.g., 978 

group flow on performance or motivational climate on group flow). In the two validation studies on the 979 

GFI, a cross-sectional design had to be used for practical reasons (e.g., prohibited measurement of group 980 

flow possible during a league game). The cross-sectional measurement of multiple variables could have 981 

caused a bias because the respondents might have striven for consistency in their answers across 982 

constructs. However, such a bias could be ruled out at least for some constructs, as otherwise there 983 
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would have had to be a positive relation between, for example, distinctiveness (as one factor of 984 

intrateam communication) and group flow. In addition, the cross-sectional relationships examined are 985 

each based on a theoretical foundation that at least allows an approximation to causalities (Savitz & 986 

Wellenius, 2023). Moreover, the question arises as to whether and to what extent outcomes of group 987 

flow can be reasonably investigated when group flow is measured during the activity (and the outcomes 988 

afterwards), since the survey during the activity could interrupt (group) flow (Peifer & Engeser, 2021b). 989 

(b) On the construct level, it would be reasonable to relate further constructs to group, for example by 990 

correlating the GFI with an established questionnaire that measures individual flow (e.g., Flow State 991 

Scale; S. A. Jackson & Marsh, 1996). Based on the theoretical considerations of the IGFT (Pels & Kleinert, 992 

2023b), one would expect small to moderate positive correlations between group flow and individual 993 

flow, since the presence of group flow does not necessarily imply the presence of individual flow (and 994 

vice versa), but the harmonious interaction in a group during group flow can facilitate individual flow. 995 

Moderate or even high correlations would also not be expected because group flow has special 996 

emergent qualities that differ from individual flow (Pels & Kleinert, 2023b). Third, a cross-correlation of 997 

the GFI with an instrument of another measurement approach (e.g., movement badges as objective 998 

behavioral indicators; Gloor et al., 2013) would be desirable. This would be helpful to examine the 999 

extent to which the GFI and other measurement approaches can meaningfully complement or replace 1000 

each other and, in turn, expand the minor goodness criterion of utility (Coaley, 2014) of the GFI. 1001 

Furthermore, limitations can be found in the chosen construction of the GFI. In principle, every 1002 

questionnaire construction has both advantages and disadvantages, and the decision for or against a 1003 

certain construction approach automatically entails limitations. The construction limitations of the GFI 1004 

should therefore not be understood as substantial, content-related shortcomings, but rather as aspects 1005 
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of how future developments of self-report instruments for group flow can complement the GFI. A first 1006 

aspect worth considering concerns the cognitive complexity of the questionnaire. Due to the precise 1007 

consideration of the IGFT (Pels & Kleinert, 2023b) and the targeted use in research settings, the items 1008 

are cognitively complex, although implicit processes are not completely disregarded, but included by the 1009 

instruction (“respond intuitively”, “without extensive thinking”) and the item stem (“I had the 1010 

impression”). Future further developments to complement the GFI could attempt to make the item 1011 

content more feeling-based (e.g., with specific adjectives). Such a further development of item 1012 

formulation would also facilitate the use of a group flow questionnaire in practical settings. 1013 

Benefits and Implications for Future Work on (Group) Flow 1014 

The aim of the present work was to elaborate a questionnaire that allows for assessing group 1015 

flow particularly in research settings. However, the steps taken have also yielded various benefits and 1016 

implications for further work on (group) flow research. First, the two validation studies have slightly 1017 

expanded the relatively limited findings on group flow to date and, thereby, lend further support for the 1018 

IGFT (Pels & Kleinert, 2023b). In more detail, the studies provide initial indications – to be interpreted 1019 

with caution due to the cross-sectional design – that a mastery-oriented motivational climate and 1020 

positive intrateam communication could promote group flow. Moreover, both studies provide initial 1021 

indications – also to be interpreted with caution – that group flow could lead to a positive performance 1022 

outcome at the group level; the second study also indicates that group flow could lead to or is at least 1023 

associated with positive mood among the individual group members involved. However, longitudinal 1024 

and (field) experimental studies are necessary to test the causality of the relationships. 1025 

Second, new research questions have arisen for the investigation of the phenomenon group 1026 

flow. Future studies should, for example, investigate the dynamics of group flow. This includes 1027 
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investigating whether it is more favorable for the outcomes to have one long phase of group flow than 1028 

several shorter phases with the same overall length as the long phase  (cf. Peifer & Engeser, 2021b). 1029 

Third, there remain questions and work concerning the assessment of group flow. Regarding 1030 

self-report assessment of group flow, a potential memory bias should be investigated since it can be 1031 

assumed that the memory of a group flow experience becomes less valid the longer the experience lies 1032 

in the past, as the experience can be retrieved less accurately (Podsakoff et al., 2012). Specifically, it 1033 

should be examined at what time interval from the group task the questionnaire should be completed 1034 

so that a bias can be avoided or its extent can be estimated. In the two studies so far, the GFI was 1035 

completed approximately 10 minutes after the group task, but it should be checked in the future 1036 

whether it would be better to apply the questionnaire during the group task itself (if an interruption is 1037 

possible) or whether it is even possible to apply it after a somewhat greater time interval from the group 1038 

task. Another aspect worth considering concerns the response scale. While from a theoretical 1039 

perspective (cf. IGFT; Pels & Kleinert, 2023b) the developed response scale (assessment of the relative 1040 

duration of the item content) should – to date – preferably be retained, it would also be interesting to 1041 

investigate whether there are different perceptible intensities of fit underlying group flow from the 1042 

perspective of the respondents. Up to now, there have been controversial discussions on the 1043 

perceptibility of intensity in research on individual flow (cf. Peifer & Engeser, 2021b). Finally, the extent 1044 

to which group flow questionnaires (such as the GFI) can be used in practice should also be investigated. 1045 

This requires studies on the practical relevance of questionnaire values (e.g., norming) to indicate when 1046 

a group or group leaders should introduce interventions. This also requires evidence as to whether a 1047 

questionnaire is sensitive enough to detect changes caused by interventions. For the practicability, the 1048 

length of the questionnaire should also be checked (e.g., by validly reducing it to marker items).  1049 
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Fourth, the questionnaire developed and the underlying IGFT (Pels & Kleinert, 2023b) can also 1050 

be stimulating for research on individual flow in two respects. In theoretical terms, constructs (state of 1051 

mind, behaviour, skills) were identified, named and linked during the development of the IGFT (Pels & 1052 

Kleinert, 2023b) that could also be relevant for further development of the individual flow concept and, 1053 

thereby, represent a solution to the call (Swann et al., 2018) to create an explanatory theory of 1054 

individual flow; from a methodological point of view, a questionnaire was created that can capture 1055 

these constructs and can also be adapted for individual flow through its instructions and item 1056 

descriptions (e.g., adaptation to individual task). For the questionnaires assessing individual flow, it is 1057 

recommended that the relative duration and not just the intensity should also be taken into account in 1058 

response scales: Our considerations regarding the response scale can overcome limitations that have 1059 

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

questionnaires and has left research gaps (Abuhamdeh, 2020; Peifer & Engeser, 2021a).  1061 
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Appendix 1062 

Table 1 1063 

Items of the GFI 1064 

<<<insert Table 1 here>>> 1065 

  1066 
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Table 2 

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. 

 

Perspective Version χ² 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 
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Table 3 

List of Excluded Items (Study 1) 

# Reason for exclusion 

7 Factor loading of λ = .57 which is lower than the recommended minimum of λ = .60 (Bagozzi & Yi, 1988) 

10 low factor loading of λ = .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) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note. * p < .05, ** p < .01, *** p < .001.  
Exploratory comparisons of correla�ons: Superscript numbers in column 18 indicate a significant difference between correla�ons of the group flow factors (self-
oriented perspec�ve) and the mo�va�on climate of task orienta�on on the one hand and the correla�ons of the group flow factors (group-oriented perspec�ve) 
and the mo�va�on climate of task orienta�on on the other hand (calculated based on Hemmerich, 2017). For ego orienta�on, there were no significant 
differences (column 17). 
All data are based on the reduced ini�al version of the GFI. 
 

  (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

 Group flow  
(self-oriented perspec�ve) 

                  

(1) Primary fit (overall) .82*** .80*** .83*** .80*** .70*** .62*** .68*** .79*** .67*** .70*** .74*** .80*** .70*** .68*** .75*** .10 .37***1 .46*** 

(2) Behavior   .52*** .52*** .58*** .61*** .42*** .42*** .60*** .59*** .47*** .54*** .58*** .56*** .46*** .54*** .11 .30*** .41*** 

(3) State of mind    .49*** .65*** .51*** .61*** .50*** .76*** .63*** .74*** .68*** .76*** .66*** .65*** .72*** -.03 .41*** .31*** 

(4) Skills    .74*** .60*** .50*** .73*** .59*** .44*** .51*** .61*** .62*** .52*** .56*** .60*** .14* .20*2 .43*** 

(5) Secondary fit (overall)     .86*** .82*** .82*** .75*** .59*** .70*** .73*** .81*** .72*** .70*** .73*** .04 .34***3 .44*** 

(6) Behavior      .58*** .55*** .62*** .54*** .56*** .57*** .68*** .64*** .59*** .58*** .04 .29***4 .38*** 

(7) State of mind       .48*** .71*** .57*** .68*** .66*** .73*** .66*** .60*** .68*** -.10 .43*** .29*** 

(8) Skills        .56*** .39*** .51*** .60*** .62*** .51*** .55*** .59*** .11 .14*5 .42*** 

 Group flow 
(group-oriented perspec�ve) 

                  

(9) Primary fit (overall)         .88*** .88*** .91*** .87*** .80*** .73*** .81*** .02 .50***1 .39*** 

(10) Behavior          .64*** .72*** .71*** .71*** .54*** .66*** .04 .43*** .38*** 

(11) State of mind           .72*** .81*** .70*** .73*** .73*** -.02 .44*** .32*** 

(12) Skills            .82*** .72*** .68*** .79*** .04 .47***2 .34*** 

(13) Secondary fit (overall)             .89*** .88*** .90*** <.01 .45***3 .42*** 

(14) Behavior              .65*** .71*** .02 .47***4 .37*** 

(15) State of mind               .70*** -.05 .35*** .38*** 

(16) Skills                .04 .37***5 .37*** 

 Mo�va�onal climate                   

(17) Ego orienta�on                 -.32*** .12 

(18) Task orienta�on                  .10 

(19) Performance Outcome                   
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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 rid H 
(SD) 

α ω rid H 
(SD) 

α ω Item  M SD Min Max rid H 
(SD) 

α ω rid H 
(SD) 

α ω 

Behavior 1 3.52 0.85 1 5 .56 

.52 
(0.07) 

.76 .76 

.60 

.37 
(0.11) 

 

.84 

 

.83 

 

4 3.59 0.92 

0.97 

0.94 

1 

0 

1 

5 

5 

5 

.71 

.60 
(0.08) 

.82 .82 

.59 

.44 
(0.13) 

 

.87 

 

.87 

 

2 3.38 0.91 1 5 .64 .54 5 3.52 .66 .67 

3 3.27 0.91 1 5 .58 .60 6 3.54 .63 .64 

State of 
Mind 

7 3.60 0.94 1 5 .51 

.43 
(< 

0.01) 

.69 .69 

.42 12 3.82 1.02 

0.91 

1.04 

1 

1 

1 

5 

5 

5 

.60 

.49 
(0.05) 

.74 .74 

.56 

9 3.58 1.10 0 5 .51 .57 13 3.62 .58 .58 

11 3.26 0.86 1 5 .51 .57 14 3.72 .50 .61 

Skills 16 3.47 1.00 1 5 .62 

.49 
(0.08) 

.74 .74 

.51 19 3.61 0.99 

0.97 

1.05 

0 

0 

0 

5 

5 

5 

.68 

.60 
(0.14) 

.81 .82 

.58 

17 3.49 1.00 1 5 .56 .56 20 3.66 .72 .58 

18 3.61 1.10 0 5 .52 .59 21 3.54 .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 rid H 
(SD) 

α ω rid H 
(SD) 

α ω Item  M SD Min Max rid H 
(SD) 

α ω rid H 
(SD) 

α ω 

Behavior 22 3.41 0.94 1 5 .73 .67 
(0.04) 

.86 .86 
.74 .54 

(0.12) 

.91 

 

.91 

 

26 3.44 1.07 0 5 .71 .59 
(0.11) 

.81 .82 
.55 .50 

(0.09) 

.90 

 

.90 

 23 3.37 0.95 1 5 .76 .73 27 3.49 0.97 1 5 .67 .65 
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24 3.48 0.96 1 5 .72 .71  28 3.50 0.95 1 5 .60 .65  

State of 
Mind 

30 3.79 1.04 0 5 .53 

.47 
(0.16) 

.75 .78 

.57 35 3.75 1.01 1 5 .63 

.54 
(0.04) 

.78 .78 

.55 

31 3.61 1.09 1 5 .70 .68 36 3.36 1.02 0 5 .58 .61 

33 3.36 1.03 1 5 .52 .65 37 3.54 1.00 0 5 .62 .57 

Skills 38 3.51 1.01 1 5 .69 

.63 
(0.08) 

.83 .84 

.72 41 3.54 0.96 1 5 .57 

.51 
(0.03) 

.76 .76 

.60 

39 3.40 0.98 1 5 .74 .76 42 3.62 0.97 1 5 .59 .54 

40 3.60 0.88 1 5 .66 .72 43 3.69 0.93 1 5 .60 .66 

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

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. 

 

Perspective Version χ² 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 
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Table 7 
Correlation Matrix of Group Flow, Intrateam Communication, Mood and Performance Outcome (Study 2) 

Note. * p < .05, ** p < .01, *** p < .001.  
The correla�ons between intrateam communica�on and mood were not calculated, as each respondent received either the ques�onnaire on intrateam 
communica�on or on mood, but not on both. 

  (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) 

 Self-oriented 
perspec�ve 

                      

(1) Primary Fit  .90*** .89*** .85*** .84*** .79*** .62*** .76*** .75*** .69*** .67*** .69*** .77*** .70*** .71*** .68*** .48*** .10 .51*** -.0 .45*** -.13** .18*** 

(2) Behavior   .71*** .66*** 76*** .74*** .57*** .67*** .67*** .62*** .61*** .61*** .68*** .62*** .62*** .61*** .38*** .11 .41*** .02 .40*** -.10* .12*** 

(3) State of mind    .60*** .70*** .66*** .55*** 59*** .72*** .67*** .67*** .65*** .74*** .68*** .68*** .64*** .47*** .15* .49*** -.02 .47*** -.14** .22*** 

(4) Skills    .75*** .70*** .52*** .73*** .57*** .52*** .49*** .57*** .61*** .55*** .56*** .54*** .44*** -.01 .57*** -.09 .29*** -.10* .12*** 

(5) Secondary Fit     .87*** .84*** .85*** .69*** .62*** 62*** .65*** .70*** .61*** .64*** .64*** .39*** .06 .46*** -.04 .41*** -.16** .18*** 

(6) Behavior      .56*** .72*** .65*** .58*** .60*** .60*** .67*** .59*** .63*** .61*** .35*** .03 .42*** -.03 .39*** -.15** .15*** 

(7) State of mind       .52*** .53*** .50*** .47*** .49*** .53*** .47*** .50*** .48*** .32*** .04 .39*** -.06 .31*** -.14** .18*** 

(8) Skills        .61*** .52*** .54*** .60*** .60*** .52*** .54*** .57*** .38*** .11 .43*** -.01 .34*** -.12* .15*** 

 Group perspec�ve                       

(9) Primary Fit          .93*** .91*** .90*** .87*** .80*** .79*** .78*** .46*** .13 .49*** -.08 .48*** -.18*** .23*** 

(10) Behavior          .79*** .75*** .82*** .75*** .74*** .73*** .39*** .18* .43*** -.04 .45*** -.15** .20*** 

(11) State of mind           .71*** .79*** .75*** .70*** .70*** .43*** .14 .43*** -.04 .46*** -.15** .22*** 

(12) Skills            .78*** .70*** .72*** .72*** .47*** .05 .51*** -.15* .39*** -.18*** .22*** 

(13) Secondary Fit             .91*** .91*** .90*** .44*** .13 .52*** -.05 .51*** -.15** .22*** 

(14) Behavior              .73*** .73*** .34*** .11 .44*** -.09 .47*** -.13* .20*** 

(15) State of mind               .73*** .45*** .12 .49*** -.06 .46*** -.15** .20*** 

(16) Skills                .42*** .12 .49*** .01 .46*** -.14** .21*** 

 Intrateam 
Communica�on 

                      

(17) Acceptance                 .18* .79*** -.02 --- --- .06 

(18) Dis�nc�veness                  .16* .57*** --- --- -.16* 

(19) Posi�ve 
conflict 

                  .03 --- --- .04 

(20) Nega�ve 
Conflict 

                   --- --- -.26 

 Mood                       

(21) Posi�ve                     -.19*** .23*** 

(22) Nega�ve                      -.34*** 

(23) Performance 
outcome 
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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 rid H 
(SD) 

α ω rid H 
(SD) 

α ω Item  M SD Min Max rid H 
(SD) 

α ω rid H 
(SD) 

α ω 

Behavior 1 3.41 0.98 0 5 .53 
.47 

(0.05) 
.73 .73 

.63 

.43 

(0.07) 

 

.87 

 

.87 

 

4 3.39 1.03 

0.94 

0.92 

0 

0 

1 

5 

5 

5 

.49 
.45 

(0.06) 
.71 .71 

.63 

.45 

(0.07) 
.88 .88 

7 3.41 0.96 0 5 .58 .69 10 3.55 .56 .68 

13 3.55 0.93 1 5 .55 .63 16 3.60 .54 .62 

State of 
Mind 

2 3.63 0.96 0 5 .51 
.42 

(0.04) 
.69 .69 

.63 5 3.66 1.01 

0.97 

1.05 

1 

1 

0 

5 

5 

5 

.48 
.40 

(0.05) 
.67 .67 

.59 

8 3.35 1.08 0 5 .52 .61 11 3.45 .51 .58 

14 3.51 1.11 0 5 .48 .54 17 3.59 .44 .59 

Skills 3 3.46 0.95 0 5 .57 
.46 

(0.06) 
.72 .72 

.63 6 3.63 0.94 

0.92 

0.92 

0 

1 

0 

5 

5 

5 

.54 
.49 

(0.05) 
.74 .74 

.61 

9 3.45 0.98 0 5 .55 .59 12 3.54 .59 .69 

15 3.55 0.95 1 5 .50 .56 18 3.63 .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 rid H 
(SD) 

α ω rid H 
(SD) 

α ω Item  M SD Min Max rid H 
(SD) 

α ω rid H 
(SD) 

α ω 

Behavior 19 3.32 0.97 0 5 .53 .51 

(0.08) 
.76 .76 

.66 .52 

(0.05) 
.91 .91 

22 3.41 1.00 0 5 .60 .54 

(0.04) 

.78 

 

.78 

 

.67 .52 

(0.06) 

.91 

 

.91 

 25 3.38 1.03 0 5 .61 .71 28 3.51 0.97 0 5 .62 .71 
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31 3.49 0.96 0 5 .62 .71 34 3.53 0.95 0 5 .64  .72  

State of 
Mind 

20 3.58 0.96 0 5 .56 
.48 

(0.03) 
.73 .73 

.65 23 3.56 0.95 0 5 .57 
.48 

(0.02) 
.74 .74 

.64 

26 3.58 1.04 0 5 .53 .66 29 3.57 1.00 0 5 .55 .63 

32 3.31 1.03 0 5 .57 .68 35 3.42 1.00 0 5 .57 .72 

Skills 21 3.47 0.92 0 5 .55 
.53 

(0.08) 
.77 .77 

.67 24 3.48 0.93 0 5 .56 
.52 

(0.06) 
.77 .77 

.66 

27 3.43 0.96 0 5 .63 .70 30 3.49 0.98 0 5 .61 .71 

33 3.41 0.97 0 5 .62 .68 36 3.57 0.98 0 5 .62 .70 

Note. rid = item discrimination; H = item homogeneity; α = internal consistency, ω = internal consistency. 
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Appendix 

Table 1 

Items of the GFI 

Table 1a 

Self-oriented perspective (German) 

  

Item # 
Study 1 

Item # 
Study 2 

Items (Stem: Ich hatte das Gefühl, …) 

pr
im

ar
y 

fit
 

Be
ha

vi
or

 

1 

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 
unserer Gruppe abgestimmt ist 

2 

7 

dass sich mein Handeln exakt/perfekt/genau mit dem Handeln der anderen 
aus unserer Gruppe ergänzt 

dass sich mein Handeln exakt/perfekt/genau mit dem Handeln der anderen 
aus unserer Gruppe ergänzt 

3 

13 

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 
anderen aus unserer Gruppe passt 

St
at

e 
of

 m
in

d 

7 

2 (r) 

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 
unserer Gruppe ergänzen. 

8 

8 (r) 

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 
abgestimmt ist 

9 

14 

dass meine Stimmung exakt/perfekt/genau zu der Stimmung der anderen 
aus unserer Gruppe passt 

dass meine Stimmung exakt/perfekt/genau zu der Stimmung der anderen 
aus unserer Gruppe passt 

10 

X 

dass mein Aufmerksamkeitsfokus exakt/perfekt/genau zum 
Aufmerksamkeitsfokus der anderen aus unserer Gruppe passt 
 

11 

X 

dass meine Überlegungen exakt/perfekt/genau zu den Überlegungen der 
anderen aus unserer Gruppe passen 
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Sk
ill

s 

16 

 

3 

dass meine Fähigkeiten exakt/perfekt/genau die Fähigkeiten der anderen aus 
unserer Gruppe ergänzen 

dass meine Fähigkeiten exakt/perfekt/genau die Fähigkeiten der anderen aus 
unserer Gruppe ergänzen 

17 

 

9 

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 Fähigkeiten exakt/perfekt/genau passend in unsere Gruppe 
einbringe 

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

Se
co

nd
ar

y 
fit

 

Be
ha

vi
or

 

4 

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 

5 

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 

6 

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 

St
at

e 
of

 m
in

d 

12 

5 

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 

x 

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

Sk
ill

s 

19 

6 

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

dass meine Fähigkeiten exakt/perfekt/genau zu unserer Gruppenaufgabe 
passen 
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20 

 

12 (r) 

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

dass meine Kompetenzen exakt/perfekt/genau mit den Herausforderungen 
unserer Gruppenaufgabe in Einklang sind 

21 

  

18 (r) 

dass ich meine Fähigkeiten exakt/perfekt/genau passend für die 
Anforderungen unserer Gruppenaufgabe einbringe 

dass ich meine Fähigkeiten wie von allein exakt/perfekt/genau abgestimmt 
für 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. 
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Table 1b 

Self-oriented perspective (English) 

  

Item # 
Study 1 

Item # 
Study 2 

Items (Stem: I had the impression…) 

pr
im

ar
y 

fit
 

Be
ha

vi
or

 

1 

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 
others in our group 

2 

7 

that my actions exactly/perfectly/precisely add to the actions of the others in 
our group 

that my actions exactly/perfectly/precisely add to the actions of the others in 
our group 

3 

13 

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 
behavior of the others in our group 

St
at

e 
of

 m
in

d 

7 

2 (r) 

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 
in our group 

8 

8 (r) 

that my ideas of what we have to do exactly/perfectly/precisely match the 
ideas of the others in our group 

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

9 

14 

that my mood exactly/perfectly/precisely matches the mood of the others in 
our group 

that my mood exactly/perfectly/precisely matches the mood of the others in 
our group 

10 

X 

that my attention focus exactly/perfectly/precisely matches the attention 
focus of the others in our group 

 

11 

X 

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

 

Sk
ill

s 

16 

 

3 

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 
group 

17 
 

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

group 

18 
 

15 (r) 

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

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

Se
co

nd
ar

y 
fit

 

Be
ha

vi
or

 

4 

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 

5 

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 

6 

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 

St
at

e 
of

 m
in

d 

12 

5 

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 

14 

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 

x 

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

 

Sk
ill

s 

19 

6 

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

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

20 

 

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

that I 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 # 
Study 1 

Item # 
Study 2 

Items (Stem: Ich hatte das Gefühl, …) 

pr
im

ar
y 

fit
 

Be
ha

vi
or

 

22 

19 (r) 

dass das Verhalten unserer Gruppe exakt/perfekt/genau aufeinander 
abgestimmt ist 

dass das Verhalten der Mitglieder unserer Gruppe wie von selbst 
exakt/perfekt/genau aufeinander abgestimmt ist 

23 

25 (r) 

dass das Handeln unserer Gruppe exakt/perfekt/genau zueinander passt 

dass das Handeln der Mitglieder unserer Gruppe exakt/perfekt/genau 
zueinander passt 

24 

31 

dass sich unser Handeln in der Gruppe exakt/perfekt/genau ergänzt 

dass sich unser Handeln in der Gruppe exakt/perfekt/genau ergänzt 

25 
x 

dass unser Verhalten wie von selbst exakt/perfekt/genau zueinander passt 

 

St
at

e 
of

 m
in

d 

29 
x 

dass wir alle exakt/perfekt/genau wissen, was wir als Gruppe vorhaben 

 

30 

20 (r) 

dass unsere Ziele exakt/perfekt/genau zueinander passen 

dass sich die Ziele der Mitglieder unserer Gruppe exakt/perfekt/genau 
ergänzen 

31 

26 (r) 

dass unsere Stimmung exakt/perfekt/genau zueinander passt 

dass die Stimmung der Mitglieder unserer Gruppe exakt/perfekt/genau 
zueinander passt 

32 

x 

dass unser Aufmerksamkeitsfokus exakt/perfekt/genau zueinander passt 

 

33 

32 (r) 

dass unsere Gedanken exakt/perfekt/genau zueinander passen 

dass die Gedanken der Mitglieder unserer Gruppe wie von allein 
exakt/perfekt/genau abgestimmt sind 

Sk
ill

s 

38 

21 

dass sich unsere Fähigkeiten exakt/perfekt/genau in unserer Gruppe 
ergänzen 

dass sich unsere Fähigkeiten exakt/perfekt/genau in unserer Gruppe 
ergänzen 

39 

27 

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

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

40 
33 (r) 

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

Se
co

nd
ar

y 
fit

 

Be
ha

vi
or

 
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 

St
at

e 
of

 m
in

d 

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 

x 

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

 

37 

35 (r) 

dass unsere Überlegungen 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 

Sk
ill

s 

41 

24 (r) 

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

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

42 

30 (r) 

dass wir unsere Fähigkeiten exakt/perfekt/genau passend für unsere 
Gruppenaufgabe einbringen 

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

43 

 

36 (r) 

dass wir unsere Kompetenzen exakt/perfekt/genau passend für 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 # 
Study 1 

Item # 
Study 2 

Items (Stem: I had the impression…) 

pr
im

ar
y 

fit
 

Be
ha

vi
or

 

22 

19 (r) 

that the behavior of our group exactly/perfectly/precisely aligns with each 
other 

that the behavior of the members of our group is automatically 
exactly/perfectly/precisely aligned 

23 

25 (r) 

that the action of our group exactly/perfectly/precisely matches 

that the actions of the members of our group are exactly/perfectly/precisely 
matched 

24 

31 

that our actions in the group add to each other exactly/perfectly/precisely 

that our actions in the group add to each other exactly/perfectly/precisely 

25 

x 

that our behavior automatically matches exactly/perfectly/precisely 

 

St
at

e 
of

 m
in

d 

29 

x 

that we all know exactly/perfectly/precisely what we have to do as a group 

 

30 

20 (r) 

that our goals exactly/perfectly/precisely match each other 

that the goals of the members of our group complement each other 
exactly/perfectly/precisely 

31 

26 (r) 

that our mood matches each other exactly/perfectly/precisely 

that the mood of the members of our group is exactly/perfectly/precisely 
matched 

32 

x 

that our focus of attention exactly/perfectly/precisely matches 

 

33 

32 (r) 

that our thoughts are exactly/perfectly/precisely aligned 

that the thoughts of the members of our group are automatically 
exactly/perfectly/precisely aligned 

Sk
ill

s 

38 

21 

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 
exactly/perfectly/precisely 

39 

27 

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 
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 

Se
co

nd
ar

y 
fit

 

Be
ha

vi
or

 
26 

22 (r) 

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 
exactly/perfectly/precisely aligned with our group task 

27 

28 

that the action of our group as a whole exactly/perfectly/precisely match the 
requirements of our group task 

that the action of our group as a whole exactly/perfectly/precisely match the 
requirements of our group task 

28 

34 (r) 

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 
compatible with the challenges of our group task 

St
at

e 
of

 m
in

d 

34 

23 (r) 

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 
challenges of our group task 

35 

29 (r) 

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

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

36 

x 

that our attention focus exactly/perfectly/precisely matches our group task 

 

37 

35 (r) 

that our thoughts are exactly/perfectly/precisely aligned with our group task 

that the decisions made by our group as a whole are automatically 
exactly/perfectly/precisely aligned with the requirements our group task 

Sk
ill

s 

41 

24 (r) 

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

that our skills as a group exactly/perfectly/precisely match the challenges of 
our group task 

42 

30 (r) 

that we contribute our skills exactly/perfectly/precisely in line with our group 
task 

that we automatically contribute the skills of our group as a whole 
exactly/perfectly/precisely in line with our group task 

43 

 

36 (r) 

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 
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 Context1 Theory Factors Items Evaluation 

    Instruction Generation # 
 

Content Type 
 

Perspective Response scale  

Aust et al. 
(2023) 

Unspecific Individual Flow 
Concept 
(Csikszentmihal
yi, 1975, 2000); 
Conceptualizati
on of Team 
Flow (van den 
Hout et al., 
2018) 

One total factor Participants 
were asked to 
indicate how 
often they 
experience 
group flow 

individual 
compilation inspired 
by FKS (Rheinberg et 
al., 2003) and TFM 
(van den Hout et al., 
2019) 

12 Vague (metaphoric): e.g., 
“The teamwork was fluid 
and smooth“; concrete 
(thoughts/feelings/observ
ations): e.g., “We knew 
that we could accomplish 
the task together.” 

Group 1 (never) to 6 
([almost] 
always) 

Reliability (α = .93), 
validity (factor 
validity: indicated 
by CFA) 

Kaye (2016) Unspecific Individual Flow 
Concept 
(Csikszentmihal
yi, 1975, 2000) 

One total factor Participants 
asked to rate 
the extent to 
which they 
agreed to a 
series of 
statements 
about their 
experiences 

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

13 Abstract (theoretical 
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”  

Group 1 (strongly 
disagree) to 5 
(strongly agree) 

Reliability (α = .87) 
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Reference Context1 Theory Factors Items Evaluation 

    Instruction Generation # 
 

Content Type 
 

Perspective Response scale  

Primus and 
Sonnenburg 
(2018) 

Unspecific Group Flow 
Concept 
(Sawyer, 2003, 
2006, 2007) 

One total factor Participants 
asked to 
describe the 
group during 
the activity 

Theory-based 
(importance of 
activity to others on 
the group, 
continuous 
communication, 
listening to each 
other, equal 
participation, sense 
of unity, activity 
moving forward, full 
concentration) 

8 Concrete 
(thoughts/feelings/observ
ations): e.g., “Was there 
continuous 
communication among the 
team?“2 

Group 0 (not at all) to 
9 (very) 

Reliability (α = .87), 
Validity (construct 
validity: 
discriminant to 
individual flow) 

Salanova et al. 
(2014) 

Unspecific Individual Flow 
Concept 
(Csikszentmihal
yi, 1975, 2000) 

Group absorption, group 
task enjoyment, balance of 
challenges and skills 

Not reported Not reported 10 Concrete 
(thoughts/feelings): e.g., 
“The group members 
enjoy themselves while 
doing the task.” 

Group 0 (never) to 6 
(all the time) 

Not reported 

van den Hout 
and Davis 
(2019) – Team 
Flow Monito 

 

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

Two-level structure: team 
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 

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

Several iterations of 
expert group and 
panel group 
discussions 

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

Group 1 (strongly 
disagree) to 7 
(strongly agree) 

Reliability (α = .80 
to α = .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 Context1 Theory Factors Items Evaluation 

    Instruction Generation # 
 

Content Type 
 

Perspective Response scale  

van 
Oortmerssen 
et al. (2022) 

 

Work Individual Flow 
Concept 
(Csikszentmihal
yi, 1975, 2000), 
Group Flow 
Concept 
(Sawyer, 2003, 
2006, 2007) 

First order factors: Team 
absorption, team 
enjoyment, team 
interaction; second order 
factor: total factor 

Participants 
were asked to 
report their 
perception of 
what is going 
on in the group 

Adaption of the 
WOLF (Bakker, 
2008) towards 
group flow and 
addition of five 
specific items based 
on previous study 
(Kaye & Bryce, 
2012) 

16 Concrete 
(thoughts/feelings/observ
ations): e.g., "We enjoy 
ourselves while working 
together”  

Group 1 (never) to 7 
(always) 

Validity (factor 
validity: indicated 
by CFA) 

Zumeta et al. 
(2016) 

 

Unspecific Individual Flow 
Concept 
(Csikszentmihal
yi, 1975, 2000) 

Two-level structure: Total 
factor on second order 
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 

Not reported Adaptation of the 
DFS (Jackson & 
Marsh, 1996) 
towards group flow 

27 Concrete 
(thoughts/feelings): e.g., 
“We knew that our 
capabilities would enable 
us to face the challenge 
posed to us” 

Group 1 (totally 
disagree) to 7 
(totally agree) 

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

           

Note. 1 = 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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