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Abstract. As information systems (IS) are increasingly able to create highly 

engaging and interactive experiences, the phenomenon of flow is considered a 

promising vehicle to understand pre-adoptive and post-adoptive IS user behavior. 

However, despite a strong interest of researchers and practitioners in flow, the 

reliability, validity, hypothesized relationships, and measurement of flow 

constructs in current IS literature remain challenging. By reviewing extant 

literature in top IS outlets, this paper develops an integrative theoretical 

framework of flow antecedents, flow constructs, and flow consequences within 

IS research. In doing so, we identify and discuss four major flow streams in IS 

research and indicate future research directions. 

Keywords: Flow theory, flow measurement, flow streams, human-computer 

interaction, integrative theoretical framework 

1 Introduction 

In today’s digital economy, information systems (IS) are both, a significant investment 

for companies and an integral part of employees’ daily work [1]. Due to technological 

developments, such as multi-media-rich user interfaces (UIs), IS are able to create 

highly engaging and interactive experiences [1]. More specifically, the design and 

implementation of IS plays an important role in whether or not users have holistic 

experiences such as “flow” when interacting with technology. Moreover, in today’s 

technology landscape, most work-related tasks are at least to some extent IT-mediated. 

Hence, studying how flow affects pre-adoptive as well as post-adoptive IS use has been 

acknowledged of theoretical and practical significance [1–3]. Thereby, flow is adopted 

from the reference discipline of psychology and refers to “the holistic sensation that 

people feel when they act with total involvement” [4, p. 36]. 
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However, despite the intense usage of flow-related constructs within IS research, its 

reliability and validity still remains low [5–9]. Novak and colleagues identified 13 

different flow constructs with an average usage rate of only four per study [5]. 

Conceptually, the inconsistencies also concern the hypothesized relationship between 

flow and other constructs [8]. Finneran and Zhang [7] concluded that the “diverse flow 

models demonstrate the different understandings of antecedents, flow experiences, and 

consequences” [7, p. 98]. Moreover, most flow constructs used by IS researchers only 

partially overlap with the constructs and measurements suggested by the reference 

discipline of psychology [4, 10, 11]. In summary, it can be concluded that current IS 

research summarizes the usage of flow within its discipline as “too broad and ill-defined 

due to the numerous ways it has been operationalized, tested, and applied.” [12, p. 227]  

In this paper, we review 43 articles in top IS outlets pursuing the following research 

question: What is the state-of-the-art in flow research within top IS outlets? Our SLR 

builds upon existing reviews [6, 8, 13] and extends these studies in several ways. We 

complement the literature-based discussions on flow by Finneran and Zhang [6] and 

Siekpe [13] with a structured approach including detailed information about the search 

approach, used databases, search strategy, and study selection criteria. Specifically, we 

expand the work by Finneran and Zhang [6] by flow dimensions and consequences, as 

well as incorporate the six flow constructs proposed by Siekpe [13]. Further, building 

on the nine stream suggestions by Mahnke et al. [8], we consolidate four streams of 

flow literature by analyzing the operationalization of the identified constructs. In 

addition, on the basis of our SLR and previous work [6, 8, 13], we synthesize the 

knowledge of flow in those four streams and develop an integrative theoretical 

framework, consisting of overarching flow categories, as well as sub-categories (cf. 

Figure 3). This framework can serve as a ‘route map’ in understanding the relations 

between various flow components and their interactions, as well as provide different 

academic perspectives on flow [14]. Finally, we cluster the identified articles in this 

framework accordingly to illustrate the most prominent streams and gaps (cf. Table 2). 

This paper makes five key contributions to IS research and practice. First, we 

introduce a comprehensive, integrative theoretical framework of flow in IS research 

[14]. This high-level framework can support both, IS researchers and practitioners to 

conceptualize the flow phenomenon and guide the design of IS artefacts. Second, we 

provide a detailed overview of four major flow streams in IS research and position these 

streams within our integrative theoretical framework. Third, we summarize the results 

of the literature with respect to the major antecedents and consequences of flow. Fourth, 

we provide a detailed overview on the commonly used flow constructs within IS 

research and identify the major challenges in their operationalization. Finally, our 

review provides suggestions for further research within IS. 

2 Fundamentals of Flow 

Flow was first investigated by psychologist Mihaly Csikszentmihalyi, who developed 

a theory of flow in the 1970s based on qualitative interviews with individuals 

performing (autotelic) activities in a non-professional context without extrinsic rewards 
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[4]. During the analysis a pattern emerged in which individuals were fully immersed 

and concentrated on a task at hand – the so called “flow experience” [4]. Further, 

Csikszentmihalyi differentiated between different degrees of flow ranging from micro-

flow (e.g., perceived at taking a coffee break) and deep-flow (e.g., perceived while 

painting a picture) [4]. Initially, researchers hypothesized that flow experience occurs 

only in cases, where the performer of an activity does not receive any extrinsic reward 

(e.g., financial benefits) [4]. However, further studies showed that flow constitutes a 

general phenomenon occurring in both, extrinsically (e.g., working environment) [2] 

and intrinsically (e.g., painting, music) motivated activities [4]. Due to this high 

generalizability and recent enhancements in IS capabilities to foster flow (e.g., via 

providing multi-media-rich task support), the concept of flow has been widely adopted 

by researchers to understand user behavior in engaging and interactive technology 

contexts [1]. For instance, based on an analysis of 43 employees using an e-mail 

application, researchers established a direct link between flow experience and actual 

technology use. In the same study, researchers also found a correlation between flow 

and other constructs, such as perceived communication quality and perceived 

effectiveness [2]. Generally, the flow phenomenon has been applied in various 

domains, such as E-Learning [15], E-Commerce [16], Web-Sites [17], Games [18], and 

Virtual Worlds [19] in order to explain and study user perception and behaviors. 

Building upon several empirical flow studies in computer-mediated environments, 

scholars examined the concept through three different angles: (1) flow antecedents, (2) 

flow experience, and (3) flow consequences [3, 6, 12, 20]. However, the 

conceptualizations, antecedents, and consequences vary across studies (e.g., [9, 21]).  

3 Method 

 

Figure 1. Stages of the SLR and Distribution of Flow Articles 
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ICIS 223 8 18.6 
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 MISQ: MIS Quarterly; ISR: Information Systems Research; JMIS: Journal of Management Information Systems; EJIS: European Journal 

of Information Systems; I&M: Information & Management; ISJ: Information Systems Journal; JAIS: Journal of the AIS; JSIS: Journal of 

Strategic Information Systems; ICIS: International Conference on Inform. Systems; ECIS: European Conference on Inform. Systems 
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In order to evaluate the current state of flow research within top IS outlets, we conduct 

a SLR following the guidelines by Kitchenham [22]. The SLR is subdivided into three 

stages (plan, conduct, and report; cf. Figure 1). During the plan stage, we identified the 

need for a SLR. In a second step, we developed a review protocol and evaluated it. 

During the conduct stage, we executed the search, selected appropriate studies, and 

analyzed them. Finally, during the report stage, we documented our findings. 

Research Questions. To keep our systematic review focused, and to answer the 

overarching research question, we defined several subordinate questions (cf. Table 1). 

Table 1. Subordinate Research Questions 

 

Search Strategy. To support the search process (Step 2.1, Figure 1), we first selected 

libraries based on our research questions. As our goal was to provide a holistic overview 

on the state-of-the-art in flow research within the IS domain, our ‘field’ is the discipline 

of IS. To get an overview of high quality studies, we decided to include top-tier IS 

journals (cf. Figure 1) from the IS Senior Scholars’ basket of eight. We also decided 

to include two major IS conferences, namely the International Conference on 

Information Systems (ICIS) and the European Conference on Information Systems 

(ECIS). The outlets were carefully selected on the basis of a ranking list 

(http://www.core.edu.au/conference-portal), as well as suggestions made by literature 

to include especially journals and conferences with high quality and reputation [23]. 

However, it should be mentioned, that we did not include research-in-progress papers. 

Based on the identified outlets and field of interest, we selected the ISI Web of 

Knowledge as database to search for the IS journals. In addition, we selected the AIS 

Electronic Library (AISeL) to retrieve conference proceedings (ICIS, ECIS). The 

search string to conduct our systematic search (Step 2.1, Figure 1) was developed in 

several steps. First, we extracted “flow” as a starting term from our research questions. 

Second, we used the term “flow AND information systems” to search for publications 

within IS using Google Scholar. By reviewing the first 20 hits and by sorting out papers 

without a focus on the psychological phenomenon of flow, we identified two highly 

cited papers. Namely, Agarwal and Karahanna [1] and Hsu and Lu [24]. By reviewing 

the full text, we extracted the term “cognitive absorption” and “cognitive engagement” 

as highly relevant flow derivations. In a third step, we searched for synonyms but did 

not find any appropriate synonyms for our study context. Finally, we used Boolean-

operators in order to create the final search string: flow OR cognitive engagement OR 

cognitive absorption. Next, we applied the final search string to the title, abstract, and 

keywords section of publications in the specified digital libraries. We did not limit our 

search to a specific time period, as the aim of our SLR was to provide a holistic 

overview. The overall hits, as well as the final number of selected studies and the 

percentage distribution are depicted in Figure 1. 

RQ # Research Questions 

RQ1 
What are the different streams of flow in top IS outlets and how can they be conceptualized 

into an integrative theoretical framework? 

RQ2 What are the antecedents of flow in top IS outlets? 

RQ3 How is the flow phenomenon conceptualized and operationalized in top IS outlets? 

RQ4 What are the consequences of the flow phenomenon in top IS outlets? 
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Study Selection Criteria. We carefully defined the following inclusion and 

exclusion criteria: (1) Only empirical studies were included, (2) studies using flow, 

cognitive engagement, or cognitive absorption in their hypothesis development were 

included, whereas (3) studies not referencing to the psychological phenomenon of flow 

were excluded. In the publication selection process (Step 2.2, Figure 1) the criteria were 

applied to title, abstract, and keyword section excluding 406 inappropriate studies. 

Second the criteria were applied to full text, again excluding 51 studies. Finally, we 

reviewed the references but did not find any additional publications, as our SLR is 

focused on the defined IS outlets and we already found all studies in the selected 

databases. In summary, we found 43 relevant studies. 

4 Flow Streams within IS Research 

As depicted in Figure 2, our SLR reveals that starting from 2002, flow received wider 

attention in IS research and is still very active with an increasing amount of 

publications. Thereby, on average three papers were published per year in top IS outlets 

from 2002 to 2016. As 2016 is ongoing, only two studies were found in this year. In 

the next sections we describe the identified four streams of flow research in IS. 

 

Figure 2. Distribution of Studies over the Years 

Stream 1 – Jackson / Marsh / Ghani / Deshpande / Supnick / Rooney. The first 

stream [3, 20, 25] is based on the work of Jackson and Marsh [25] as well as Ghani et 

al. [3, 20] entailing nine references. Both research groups use concentration as flow 

construct consisting of identical items, such as “My attention was focused entirely on 

what I was doing.” [25, p. 34] and “Attention is focused on activity” [20, p. 390]. In 

addition, the construct of “autotelic experience” used by Jackson and Marsh [25] and 

the construct of “enjoyment” used by Ghani et al. [3, 20] are highly related as both 

entail items of positive emotions such as fun or enjoyment [3, 20, 25]. Further, articles 

in this stream cite and refer particularly to both research groups when conceptualizing 

flow. For instance, Guo et al. [26] use concentration according to Ghani et al. [20] and 

combine it with dimensions from Jackson and Marsh [25]. However, it is important to 
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note that some studies in this stream only refer to one research group (primarily Ghani 

et al. [3]). We assume the reason behind this dominance resides in Ghani et al.’s [3, 20] 

specific IS focus, whereas Jackson and Marsh [25] are originally allocated in the sports 

domain. Jackson and Marsh [25] developed the flow state scale in accordance with the 

proposed characteristics of flow suggested by Csikszentmihalyi [4, 11]. Thereby, the 

researchers used the following dimensions: (1) challenge-skill balance, (2) clear goals, 

(3) unambiguous feedback, (4) autotelic experience (5) action-awareness merging, (6) 

sense of control, (7) loss of self-consciousness, (8) transformation of time, and (9) 

concentration on the task at hand. Among these dimensions, empirical evidence has 

shown that challenge-skill balance, clear goals, and unambiguous feedback 

represent major antecedents of flow [27]. Supported by theory [11] and evidence in 

literature [28–30], the construct of autotelic experience (e.g., operationalized by 

authors as enjoyment or positive affect [8, 26]) constitutes an important outcome 

variable of flow. The other characteristics pertain to the phenomenon itself. 

Particularly, action-awareness merging refers to a state, where due to a deep level of 

involvement, an activity becomes automatic or spontaneous [25]. Sense of control 

refers to the feelings and perceptions of being in charge of the interaction [25]. Loss of 

self-consciousness is described as disappearance of concerns for the self [25]. Further, 

the transformation of time construct proposed by Jackson and Marsh [25] emphasized 

the altering of time (e.g., slower or faster) [25]. Finally, concentration on the task at 

hand refers to feelings of being focused and concentrated on the task at hand [25]. 

Ghani et al. [3, 20] conceptualize flow with two main characteristics. Enjoyment 

resulting from the activity and total concentration [3, 20]. This stream (as depicted in 

Table 2) predominantly investigates flow in the context of E-Learning and E-

Commerce. Thereby flow is investigated multi-dimensionally using constructs such as 

concentration (66.7 %), and sense of control (55.6 %). With regard to the antecedents, 

artefact-related antecedents (88.9 %) are highly used. As for flow consequences, this 

stream predominantly uses behavior-related constructs (77.8 %). 

Stream 2 – Agarwal / Karahanna / Skadberg / Kimmel. Within the second stream 

[1, 31] (17 reference articles), the most common conceptualization of flow is mainly 

based on Agarwal and Karahanna [1]. The concept of cognitive absorption (CA) 

includes five dimensions: (1) curiosity, (2) control, (3) focused immersion, (4) temporal 

dissociation, and (5) heightened enjoyment. Thereby, control (control of interaction) 

is defined as “the user’s perception of being in charge of the interaction” [1, p. 673] and 

curiosity refers to “heightened arousal of sensory and cognitive curiosity” [1, p. 668] 

(cf. third stream). The dimension of focused immersion “suggests that all of the 

attentional resources of an individual are focused on the particular task, thereby 

reducing the level of cognitive burden associated with task performance.” [1, p. 675] 

Temporal dissociation is defined as “the inability to register the passage of time while 

engaged in interaction” [1, p. 673] and finally, heightened enjoyment is “capturing the 

pleasurable aspects of the interaction” [1, p. 673]. In the same veins like Agarwal and 

Karahanna [1], Skadberg and Kimmel [31] also conceptualized flow with the 

dimensions of enjoyment and time distortion [31]. Thereby, time distortion as well as 

enjoyment are highly related to the construct of temporal dissociation and enjoyment 

suggested by Agarwal and Karahanna [1]. This stream (as depicted in Table 2) 
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predominantly investigates flow in the context of the Web, followed by E-Learning and 

Virtual Worlds. Thereby, most authors in this stream investigate flow as a second-order 

multidimensional phenomenon through the lens of CA [1]. Constructs of focused 

immersion (94.1 %) and transformation of time (94.1 %) are used most dominantly. 

Further, artefact-related antecedents (41.2 %) are dominant, followed by person-related 

antecedents (23.5 %). As for the flow consequences in this stream, behavior-related 

constructs (82.4 %) are prior to cognition-related consequences (64.7 %). 

Stream 3 – Webster / Trevino / Ryan / Ho. The third stream [2, 32, 33] entails the 

lowest number of references (seven articles). It originates from the studies of Webster 

et al. [2] and Trevino and Webster [33] who both suggested four dimensions of flow 

experience: (1) sense of control over the interaction, (2) curiosity, (3) intrinsic interest, 

and (4) attention focus [2]. In a later study, Webster and Ho [32] conceptualize the last 

three dimensions as cognitive engagement. Similar to the definition in the first stream, 

the dimensions of sense of control refers to the feelings of control, as well as the actual 

control over the interaction [2], whereas curiosity illustrates the arousal of sensory or 

cognitive curiosity [2] (cf. second stream). Intrinsic interest is defined as cognitive 

arousal as well as imagination [2]. The construct of attention focus suggests, that the 

“attention is narrowed to a limited stimulus field, filtering out irrelevant thoughts and 

perceptions.” [2, p. 413] In this stream, authors predominantly investigate the 

phenomenon of flow through the lens of cognitive engagement [32]. As depicted in 

Table 2, authors within this stream primarily use the constructs of attention focus and 

intrinsic interest (both 100 %), followed by curiosity (71.4 %). With regard to the 

antecedents, artefact-related antecedents (71.42 %) are used most widely. Further, 

behavior-related constructs (85.7 %) are dominant. 

Stream 4 – Novak / Hoffman / Yung / Engeser / Rheinberg. The fourth stream [5, 

10, 34] addresses flow from a wider and more general perspective. Hence in Figure 3 

this stream is positioned at a higher conceptual level than the other three streams. Novak 

et al. [5] and Hoffman and Novak [34] contributed to this stream (ten articles) by 

measuring flow as a one-dimensional construct with a narrative description of flow 

experience [5, 34]. The operationalization consists of items such as “In general, how 

frequently would you say you have experienced “flow” when you use the Web?” [5, p. 

28]. Similarly, Engeser and Rheinberg [10] also contributed to this stream on a higher 

conceptual level as they propose a comprehensive flow short scale to measure flow 

during all activities [10]. Conducting a factor analysis, the researchers found two 

overreaching and broadly defined factors which they labeled “fluency” and 

“absorption” consisting of items such as “My thoughts/activities run fluid and 

smoothly”, or “I am completely lost in thoughts” [10, p. 170]. This stream 

predominantly investigates flow in the context of the Web and Games. With regard to 

the antecedents, artefact-related antecedents (50 %) are used most. As for flow 

consequences, all studies include behavior-related constructs in this stream. 
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Table 2. Flow Streams in Top IS Outlets 
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Guo et al. [26] [20, 25]  X   X X    X  X X      X X I  

Zhang et al. [35] [20]  X X       X         X X I  

Guo et al. [36] [20, 25]  X X  X X    X  X X  X    X X I P 

Nah et al. [30] [3]  X X                X  I  

Nah et al. [37] [3]  X X                X  I  

Guo & Poole [27] [25]   X  X X  X  X X  X  X        

Phang et al. [38] [3] X X X       X     X       P 

Kamis et al. [39] [3]   X  X          X      I  

Koufaris [40] [3]   X   X    X     X      I  

                         

S
tr

ea
m

 2
  

Visinescu et al. [41] [1]   X      X  X     X   X  I  
Mimoun et al. [42] [1]         X  X   X  X      O 

Wang & Hsu [43] [31]     X X   X  X        X   O 

Lowry et al. [44] [1]   X      X  X   X  X     I  

Goel et al. [45] [1] X X X      X  X     X   X  A P 

Goel et al. [46] [1]  X       X  X          I  

Lee et al. [47] [1]   X      X  X        X X I  

Chandra et al. [19] [1] X   X     X  X   X  X   X  I  

Weniger et al. [48] [1] X  X      X  X   X  X   X E I  

Goel et al. [49] [1]  X    X     X          I  

Deng et al. [50] [1]         X  X   X  X   X X I  

Xue & Hock-Hai [18] [1]   X      X  X   X  X     I  

Jia et al. [51] [1]         X  X   X  X    X A  

Wakefield et al. [29] [1]         X  X   X  X   X E I  

Shang et al. [52] [1]         X  X   X  X   X  A  

Saadé & Bahli [53] [1]         X  X        X  I  

Hess et al. [54] [1] X  X      X          X   O 

                         

S
tr

ea
m

 3
 

Yi et al. [16] [32]   X              X X   I  

Zhang et al. [55] [2]  X X             X X X   I  

Moon et al. [17] [2, 33] X             X  X X X   A  

Animesh et al. [56] [2]  X X             X X X   I  

Scott & Walczak [57] [32]                 X X X  I  

Webster & Ahuja [58] [32]  X X             X X X   I O 

Jiang & Benbasat [21] [2]   X           X  X X X     

                         

S
tr

ea
m

 4
 

Rodríguez et al. [15] [5] X X X    X                

Bilgihan et al. [59] [5]   X    X            X  I  

Mahnke et al. [8] [10] X    X X X             X I  

Huang et al. [60] [5]  X     X            X X I  

Kim et al. [28] [5]  X X    X              I  

Sharkey et al. [61] [3, 5]       X              I P 

Mahnke et al. [9] [10]       X             X I  

Theotokis et al. [62] [5]          X    X  X   X X I  

Ha et al. [63] [5]  X X    X              I  

Hsu & Lu [24] [5]   X    X              I  
 AAM: Action Awareness Merge; FIM: Focused Immersion; CON: Concentration; ATF: Attention Focus; TDI: Temporal Dissociation; 

TRT: Transformation of Time; LSC: Loss of Self-Consciousness; COI: Control of Interaction; SOC: Sense of Control; CUR Curiosity; 

INI: Intrinsic Interest; P: Perceived; I: Intention; O: Objectively; A: Actual Behavior; E: Enjoyment; CNT: Control; CE: Cognitive 

Engagement; : Intention & Actual Behavior 
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5 Integrative Theoretical Framework of Flow in IS Research 

In order to address RQ1, we follow the approach of Baumeister and Leary [14] and 

conceptualize the results of the extant literature in an integrative theoretical framework 

[14]. By reviewing our final set of primary studies, several interesting patterns appear. 

First, all of the studies explicitly or implicitly subdivide their research models into flow 

antecedents, flow experience, and flow consequences [26]. As the separation of flow 

into this threefold pattern is also generally agreed upon in IS literature [3, 6, 12, 20], 

we adopt this separation for our theoretical framework.  

Flow antecedents. We found that some of the antecedents are related to tasks-

characteristics, such as clarity of goals [36], and immediate feedback on the task [26]. 

Other antecedents of flow are related to the UI. For instance, in one study, scholars 

manipulate filler interfaces on travel booking sites to evaluate the effects on flow and 

perceived waiting time [47]. In a third category of studies, researchers investigate 

person-characteristics, such as gender [54]. Therefore, we follow the approach of 

Finneran and Zhang [6] and sub-divide antecedents of flow into (1) Person, (2) 

Artefact, and (3) Task (PAT-Framework). Moreover, in reviewing the results of the 

extant literature, we do find several constructs rather allocated between the categories 

of person, artefact, and task. For instance, researchers investigated the influence of 

skill-demand balance on flow [8, 27, 43]. As such, the balance between demand and 

skill is neither a pure task-characteristic nor a pure person-characteristic. Similarly, 

other characteristics, such as user experience (allocated between person and artefact) 

and the representation of tasks (allocated between artefact and task) are allocated 

between two characteristics. Thus, we introduce categories between the defined 

antecedents-sections of person, task, and artefact as depicted in Figure 3. 

Flow consequences. We identified three major categories of flow consequences: (1) 

cognition, (2) affect, and (3) behavior. The proposed categories are well-rooted in 

recent social psychology research, suggesting that attitude consists of these three 

distinct dimensions [64]. The affect-related component constitutes the hedonic aspect 

of the attitude towards an IS, such as moods and emotions. In contrast, the cognition-

related component constitutes the utilitarian aspect based on beliefs such as ease of use 

or usefulness. The behavior-related component depicts the response resulting from 

affect and cognition (e.g., the intention to use an IS). As we found studies investigating 

the flow impact on performance, we also add performance to the consequence-section.  

Flow experience. With regard to flow, we do not consider autotelic experience as 

part of flow because Csikszentmihalyi [4, 11] argued that positive affect and flow are 

two distinct constructs. Thereby, the suggestions made by theorists are also relined by 

evidence of recent research in this direction [28–30]. In order to integrate the various 

flow constructs used in IS research (cf. stream section), we first extracted constructs 

related to the flow dimension of absorption [8]. By reviewing six stream research 

teams [1–3, 20, 25, 32], we extract four constructs. In a second step, we analyze the 

construct definition and operationalization and identify two distinct constructs, namely, 

focused immersion and concentration. Thereby the constructs differ in 

conceptualization as well as operationalization. Concentration consists of items 

measuring focus, concentration, absorption, and attention [3, 20, 25], whereas focused 
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immersion measures absorption, immersion, the blocking of other attentional demand, 

and if an individual’s attention is distracted easily or not [1]. Focused immersion 

“suggests that all of the attentional resources of an individual are focused on the 

particular task, thereby reducing the level of cognitive burden associated with task 

performance” [1, p. 675]. In a second step, we extract and compare different 

conceptualizations of time-related constructs used by three authors [1, 25, 31]. As 

result, we identify two distinct constructs. Temporal dissociation emphasize a lost 

sense of time and a faster time passage [1, 31], whereas transformation of time 

emphasizes the altering of time (slower, faster or stop of time) [25]. As Jackson and 

Marsh [25] also proposed constructs related to absorption, we add loss of self-

consciousness and action-awareness merging to the integrative theoretical 

framework. Next, we extract and integrate dimensions used to measure control. 

Thereby, we identify three control-related constructs suggested by literature [1, 2, 25]. 

By reviewing the conceptualization as well as the operationalization, we identify two 

distinct constructs. Control of the interaction refers to the feelings and perceptions of 

being in charge of the interaction but also to the actual control over the interaction [1, 

2]. In contrast, sense of control is solely referring to feelings of being in charge [25]. 

Finally, by complementing our framework with the dimension of cognitive 

engagement proposed by Webster and Ho [32] and the related dimensions curiosity, 

intrinsic interest, and attention focus [32], we finalize our integrative theoretical 

framework as depicted in Figure 3. To provide a comprehensive overview, the 

framework also lists all research teams in the four streams and maps them to the 

identified constructs. 

 

 

Figure 3. Integrative Theoretical Framework of Flow in IS Research 
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S3 Webster et al. 1993 [2], Webster & Ho 1997 [32], Trevino & Webster 1992 [33] 7 

S4 Novak et al. 2000 [5], Hoffman & Novak 1996 [34], Engeser & Rheinberg 2008 [10] 10 
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6 Discussion, Future Directions and Conclusion 

Despite the growing relevance of the flow construct within IS research for 

understanding user behaviour and informing the design of IS artefacts, challenges 

remain in terms of its conceptualization, reliability, and validity [5–9]. We provided a 

holistic overview on the state-of-the-art in flow research within top IS outlets. In the 

following we discuss our results along the previously defined four research questions.  

Discussion. As for RQ1, we identify four major flow streams and comprehensively 

describe them in Section 4. Reviewing the extant literature, we present an integrative 

theoretical framework conceptualizing the state-of-the-art in flow research (cf. Figure 

3). Further, we map the identified stream research teams to our framework identifying 

overlaps and differences across the streams. Such understanding supports IS 

researchers and practitioners to get an overview of the major dimensions to consider 

when investigating the flow phenomenon. As for RQ2, pertaining to the antecedents of 

flow, we find that most studies use artefact-related antecedents (25 studies) and 

investigate their effect on flow. The second most used antecedent category is located 

between person and artefact (15 studies). Furthermore, seven studies investigate 

antecedents located between person and task (e.g., challenge-skill balance) and another 

seven studies focus on person-related antecedents, such as skills and personal 

innovativeness. Finally, six studies use task-related antecedents, such as clarity of goals 

and investigate. Pertaining to the operationalization of flow in IS research (RQ3), our 

review reveals 11 distinct flow constructs. As depicted in Figure 3, these constructs can 

be categorized into absorption, control, and cognitive engagement. By mapping the four 

major streams to the different flow constructs, it becomes apparent that there is a 

different emphasis on flow dimensions across the literature. While some streams focus 

on a more general understanding of flow (S4), other streams aim at a more detailed 

understanding of absorption and control (S1), or focus primarily on cognitive 

engagement (S3). Finally, with respect to the flow consequences (RQ4), our review 

reveals that almost all of the reviewed studies measure behavior-related consequences 

(37 studies). The operationalization of this measurement varies though, with 32 studies 

focusing on behavior-related intentions (e.g., continuance intention, or the intention to 

buy online), while five studies measured actual user behavior (e.g., actual technology 

usage or actual continuance in an E-Learning course). Further, there is also a focus on 

cognition and affect-related consequences of flow. In 20 studies, cognition-related 

consequences of flow (e.g., ease of use) are measured, whereas 12 studies describe 

affect-related consequences (e.g., enjoyment). With regard to performance, four studies 

assessed perceived performance as flow consequence. Finally, another four studies 

measured performance outcomes objectively (e.g., time for task completion). 

Future directions. Our findings suggests several important future directions in IS 

flow research. First, four major streams were identified in this SLR. However, it 

became apparent that some streams address flow from a wider and more general 

perspective, while others apply a more detailed perspective, focusing on different 

dimensions of flow. In order to contribute to a profound understanding of flow in user 

experience engineering, future research may reconcile the different views and 

conceptualizations of flow, thereby establishing a unified theory of flow in IS research. 
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Second, with regard to flow antecedents, the study of Finneran and Zhang [6] proposes 

testable propositions that future research could address in a series of (controlled) lab 

experiments. For instance, understanding whether a clear fit between task and artefact 

leads to a flow experience could comprise a promising starting point in this direction. 

In addition, future research should also examine the antecedents located between person 

and task (e.g., challenge-skill balance), user-related antecedents (e.g., skill, gender etc.), 

and task-related antecedents (e.g., clarity of goals), which are so far scarcely addressed. 

With regard to the antecedent category of IS artefacts, which represents the category 

with the highest number of research studies, many undiscovered artefact characteristics 

are still not investigated using the lens of flow theory. For instance, future research may 

uncover if and how IT-mediated interruptions influence the perception of flow and what 

characteristics of the interruption are affecting flow. Third, additional work is needed 

on flow consequences. Our SLR revealed that objectively measured performance 

outcomes are scarce (four studies). Thereby, literature reports contradicting findings in 

whether flow leads to higher performance or not, hinting at the importance of 

considering further characteristics of the user environment, which might explain such 

differences. Thus, using objectively measured performance outcomes may provide 

valuable new insights for this ongoing discussion, particularly when applied to different 

contexts. Finally, our SLR reveals that at this stage only one study in top IS outlets 

employed neurophysiological measurements to investigate flow [43]. However, 

considering neurophysiological measurements of flow seems to be a promising research 

avenue, as flow may appear only briefly during activities and such neurophysiological 

measurements enable the researcher to analyze flow in situations without interrupting 

the user. Hence, future studies may put further emphasis on complementing self-

reported flow measurement scales with neurophysiological measurements, such as 

electroencephalography, eye tracking, skin conductance, and heart rate.  

We are aware that our paper has limitations. Due to the focus on top IS outlets 

(basket of eight, ECIS, and ICIS), promising articles from other reference disciplines 

(e.g., psychology) were sorted out. However, including top IS outlets in SLR represents 

a common practice within IS research as “major contributions are likely to be in the 

leading journals” and conferences [23, p. xvi]. Further, any bias in the selected 

keywords may also provoke a bias in the conceptualization. To reduce this probability, 

we carefully subdivided our SLR activities into three stages (plan, conduct, and report; 

cf. Figure 1) following the structured guidelines by Kitchenham [22].  

Conclusion. With the advances in user experience engineering, the phenomenon of 

flow has become increasingly relevant for IS research and practice. Designing highly 

interactive and engaging interfaces requires a profound understanding of the flow 

phenomenon and its role in user experience in pre- and post-adoptive scenarios. By 

identifying the various streams of flow-related studies in IS research and 

conceptualizing these streams in an integrative theoretical framework along the 

dimensions of absorption, control, and cognitive engagement, we hope that this paper 

contributes to reconcile the numerous ways the flow construct has been operationalized 

in IS research. We believe that a unified conceptualization of flow in future research 

will be a cornerstone of user experience engineering and the design of engaging IS 

artefacts. 
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