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ABSTRACT  
Aim/Purpose This article reports an exploratory case study that examines workflow percep-

tions in two hybrid engineering teams comprising 26 professionals, focusing on 
temporal experience, meeting character, and engagement. 

Background Hybrid work configurations pose coordination challenges for distributed teams, 
yet the hybrid context remains understudied, particularly in terms of temporal 
coordination and synchronous communication. 

Methodology Following an exploratory case study design, we conducted semi-structured in-
terviews with four team leaders and administered a six-item categorical ques-
tionnaire to 26 team members. A modified C4.5 decision tree algorithm was ap-
plied to organize response patterns for interpretive purposes, though severe 
limitations from the small sample size and unvalidated measures are acknowl-
edged. 
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Contribution Three response patterns and one outlier emerged (n= 1), with sense of time and 
meeting character appearing as the most differentiating variables. Extracted pat-
terns from decision trees serve as a foundation for describing a provisional pro-
file. Three provisional profiles were observed: a subgroup reporting temporal 
acceleration alongside task-focused meeting preferences (n=4); a subgroup re-
porting awaiting-completion states with task-focused preferences (n=17); and a 
subgroup reporting connection-oriented meeting preferences (n=4). These pro-
files are offered as tentative, sample-bound observations. We introduce prelimi-
nary terminology to describe workflow dynamics and apply a machine learning 
algorithm in a new context, as an exploratory pattern-organization tool. No 
claims of generalizable patterns are made due to the absence of performance 
measurement and comparison groups. 

Findings The observed patterns suggest possible directions for further studies on tem-
poral experience, meeting character, and informing processes in hybrid work 
settings. These patterns require extensive validation before offering reliable 
guidance for practice. 

Recommendations  
for Practitioners 

The managers and team leaders may find it useful to reflect on temporal experi-
ence, meeting structure, and information flow in hybrid teams, but the present 
study does not provide validated intervention principles or managerial guidance.  

Recommendations  
for Researchers  

The interpretations were made on a small data set that depends heavily on the 
specificity of the team’s common language and may serve as a basis for re-
searching new concepts of group engagement patterns in a business environ-
ment. Larger datasets, along with the application of contemporary machine 
learning methods, could be used to uncover hidden patterns in qualitative data. 

Impact on Society This study contributes to ongoing discussion about hybrid work by drawing at-
tention to underexplored issues of temporal coordination and meeting function, 
but it should not imply direct societal impact or reliable practical guidance. 

Future Research Future research with larger datasets, validated instruments, performance meas-
urement, and cross-context replication is essential, positioning this study as hy-
pothesis-generating groundwork for understanding temporal dynamics in hybrid 
teams. 

Keywords hybrid teams, distributed work, temporal coordination, team meetings, explora-
tory pattern analysis, small-sample research  

INTRODUCTION 
Work groups depend on members’ individual efforts to achieve collective outcomes. Teams, in con-
trast, pursue outcomes that surpass what members could accomplish individually (Katzenbach & 
Smith, 1992). Virtual teams are defined as collaborations between two or more individuals working 
from separate locations using telecommunications and information technologies (Bell & Kozlowski, 
2002; Townsend et al., 1998). Hybrid teams represent an evolution of this concept, combining peri-
ods of physical co-location with distributed remote work (Bell & Kozlowski, 2002; Kasper-Fuehrer 
& Ashkanasy, 2003; Mukherjee et al., 2012; Townsend et al., 1998). Townsend et al. (1998) argue that 
virtual teams enable organizations to become more flexible by making team-based productivity possi-
ble in settings where it would previously have been impractical. Bell and Kozlowski (2002) highlight 
numerous benefits, noting that virtual teams allow organizations to access the most qualified individ-
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uals for specific tasks, regardless of geographic location, respond more swiftly to increased competi-
tion, and offer greater flexibility to employees working remotely. According to global statistics, the 
percentage of remote workers has increased from 7% in 2015 to 28% in 2023 (Statista, 2024). 

The transition from traditional office-based work to remote and hybrid arrangements has intensified 
since 2020, reshaping communication, collaboration practices, and work-life balance (Innstrand et al., 
2022). Hybrid work combines physical and virtual elements, offering flexibility but also introducing 
challenges such as social isolation and coordination difficulties (Bula et al., 2024). Several authors 
(Hao et al., 2022; Staples & Webster, 2008), when examining knowledge sharing in teams, differenti-
ate varying levels and structures of virtuality. These scholars note that teams’ virtualness has been 
conceptualized as ranging from geographically distributed to collocated, with very few teams operat-
ing at either extreme. We accept their categorization of teams into structures depending on where 
team members are located. At the same location (a traditional team at the office), all members are re-
mote (a distributed team), or some members are collocated and some remote (a hybrid team). Recent 
literature has identified a knowledge gap in understanding the individual-level factors that may war-
rant attention in hybrid teams (Busboom & Boulus-Rødje, 2024; Hincapie & Costa, 2024; Wiatr & 
Skowron-Mielnik, 2024). 

Trust has been positively linked to knowledge sharing and functioning of hybrid teams, especially in 
short-term projects where time constraints and diverse team structures necessitate efficient and effec-
tive communication (Cheng et al., 2016; Jarvenpaa et al., 1998; Jarvenpaa & Leidner, 1999; Keppler & 
Leonardi, 2023; Staples & Webster, 2008; Wang et al., 2006). Trust in hybrid teams is not static; it can 
evolve over time (Cheng et al., 2016) and may mitigate the negative effects of virtuality by enhancing 
confidence, a prerequisite for effective knowledge sharing (Keppler & Leonardi, 2023). 

As Alsharo et al. (2017) note, knowledge sharing and idea exchange are crucial for virtual team col-
laboration. However, building trust among team members in a virtual environment is complex. Vir-
tual team members lack the physical cues that face-to-face teams rely on to establish and maintain 
trust. Instead, they depend on behaviors distinctive to the virtual environment to assess trustworthi-
ness and compensate for the lack of direct observation. Knowledge sharing, in particular, is a key be-
havior that virtual team members can observe and rely on to build trust within their teams. 

Knowledge sharing may occur during states of engagement (Nissen, 2005; Staples & Webster, 2008) 
where one person gives some (explicit or tacit) knowledge to another person, group, or repository 
(Hall, 2003). Csikszentmihalyi (1975) originally described flow as a holistic sensation associated with 
total involvement in an activity. It is generally understood as a positive psychological state that occurs 
when a person perceives a balance between the challenges of a situation and their ability to meet 
them (Beard, 2015). The relationship between engagement states and team workflow remains an 
open empirical question (van den Hout et al., 2018, 2024). 

This study explores the individual experience of hybrid team members and the work context in 
which it occurs. The personal experience encompasses cognitive, emotional, and social aspects that 
may affect team dynamics and performance (Król & Karczewska, 2024). The literature synthesis un-
derscores the interplay between individual preferences, team dynamics, and organizational context, 
highlighting the need to explore subjective experiences of virtuality and autonomy in hybrid teams 
(Handke et al., 2024; Wiatr & Skowron-Mielnik, 2024). Despite the growing prevalence of hybrid 
work, specific problems remain unresolved, particularly regarding how individual experiences may 
shape team flow and functioning (Hambley et al., 2007; Koehne et al., 2012).  

Hybrid teams represent complex information environments in which information must flow effi-
ciently across spatial, temporal, and technological boundaries (Cohen, 2009). They can be viewed as 
multichannel information systems in which team members with task-relevant knowledge transfer in-
formation to other team members who need it through various channels, with appropriate context 
shaping the effectiveness of that information. When traditional collocated informing mechanisms 
(spontaneous conversations, visual cues, shared awareness) are disrupted or absent (as may be the 
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case in hybrid teams), the central challenge becomes how to support informing effectiveness. This 
study investigates how two contextual factors – the sense of time and the nature of the meeting may 
influence information processes within hybrid teams. By viewing hybrid team workflows through an 
informing science lens, this study illustrates a preliminary exploration of how informing effectiveness 
might be maintained when traditional spatial collocation is replaced by mediated, temporally distrib-
uted interactions. 

The main contribution of this study is exploratory and hypothesis-generating. The decision tree algo-
rithm serves as a pattern-identification tool for organizing observations. Any implications drawn for 
informing science are tentative conceptual extensions offered for future testing – not established the-
oretical advances. Our aim is to identify response patterns among professionals in these hybrid 
teams. The objectives consist of four investigation strands. The first was to identify topics that may 
relate to such workflows, on the assumption that the frequency of keywords in related literature 
points to collective concerns. The second was to find relevant questions that relate to the identified 
topics of interest. The questionnaire was designed to lack balance among the potential answers as it 
attempts to make distinctions rather than an overarching assessment. Once the answers were col-
lected, the objective was to organize patterns in qualitative data. This was done through the interpre-
tation of patterns identified using a supervised machine learning algorithm. Data analysis employed a 
modified C4.5 decision tree algorithm (Quinlan, 1993) to organize systematic associations among sur-
vey response categories. The algorithm recursively partitions the dataset based on information gain, 
creating a tree structure where each path represents a combination of responses that co-occur more 
frequently than chance. This analysis is a pattern organization for hypothesis generation, not hypoth-
esis testing. We do not claim to have uncovered causal mechanisms or universal patterns, but rather 
to have identified recognizable co-occurrence as provisional response patterns within a specific con-
text that may inform conceptual development for future research. We apply a machine learning algo-
rithm in a new context, with interpretations that may be of interest to the wider research community. 

This paper reports an exploratory case study (Jebb et al., 2017; Woo et al., 2017; Yin, 2017) applying 
mixed qualitative methods for defining descriptive verbal scales (Gracely & Dubner, 1987; Lenzner et 
al., 2024; Menold & Bogner, 2016) with semi-structured interviews (Albaret & Deas, 2023) and a 
questionnaire for collecting qualitative data from professionals as hybrid team members, using quick 
queries allowing them to specify their behaviors and inclinations. From there, we apply a supervised 
machine learning algorithm to construct a decision tree and organize patterns in the collected qualita-
tive data, then transform them into descriptive recurring relationships and interpretable decision sets, 
discuss the patterns observed in the collected answers, and consider possible implications. 

This study operationalizes informing science constructs within the hybrid team context as follows. 
Informing effectiveness is approached through team members’ perceptions of: coordination quality 
(how well task-relevant information reaches the right people at the right time); knowledge sharing at-
titudes (willingness to serve as informers and engage with others’ information); and team cohesion 
(quality of relational informing that may build trust and shared understanding). Informing channels 
are examined through the variable “working at the office”, capturing the hybrid mix of: rich synchro-
nous co-located informing (physical presence); technology-mediated synchronous informing (video 
meetings); and asynchronous digital informing (messages, documents, platforms). Temporal coordi-
nation of informing is captured through “sense of time”, providing a preliminary categorical indica-
tion of whether: informing events align with participants’ readiness (engagement states); time pres-
sure disrupts informing receptivity; and temporal misalignment creates informing delays or failures. 
The social character of synchronous informing is captured through “team meetings,” distinguishing 
among: task-focused informing (efficiency-oriented information exchange); connection-building in-
forming (relationship and trust formation); and individually demanded informing (personalized infor-
mation seeking). The study examines how informing system design in hybrid contexts, particularly 
temporal coordination and meeting structure, may relate to informing outcomes. 
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The remainder of this paper is structured as follows. First, we review relevant literature on virtual and 
hybrid teams, establishing the theoretical context for our investigation. Second, we describe our ex-
ploratory case study methodology, including a detailed discussion of methodological limitations. 
Third, we present findings from our small-sample analysis. Finally, we discuss implications while em-
phasizing the tentative nature of our observations. 

LITERATURE REVIEW 
Virtual work teams, characterized by the temporal and spatial distribution of their members and the 
use of technology as the primary communication medium, have affected the traditional work envi-
ronment over the past 5–10 years (Guinalíu & Jordán, 2016). The virtual team concept is typically de-
fined as a collaboration between two or more individuals working together from separate locations, 
using a combination of telecommunications and information technologies (Bell & Kozlowski, 2002; 
Kasper-Fuehrer & Ashkanasy, 2003; Mukherjee et al., 2012; Townsend et al., 1998). Townsend et al. 
(1998) argue that virtual teams enable organizations to become more flexible by making team-based 
productivity possible where teamwork would once have been impractical. Bell and Kozlowski (2002) 
highlight the numerous benefits of virtual teams, noting that they allow organizations to access the 
most qualified individuals for specific tasks, regardless of geographic location, respond more swiftly 
to increased competition, and offer greater flexibility to employees working remotely. Virtual teams, 
therefore, are poised to play a crucial role in future organizational designs (Wheatley et al., 2024). 

According to several authors (Hao et al., 2022; Staples & Webster, 2008), teams’ virtualness has been 
conceptualized as ranging from geographically distributed to collocated, with very few teams operat-
ing at either extreme. We accept their categorization (Jarvenpaa & Leidner, 1999; Staples & Webster, 
2008) of teams into structures depending on where members are located: at the same location (a tra-
ditional team), all members remote (a distributed team), or some collocated and some remote (a hy-
brid team). The operation and dynamics of virtual teams have also undergone a profound transfor-
mation. Virtual teams necessitate a reinterpretation of key concepts such as cooperation, knowledge 
sharing, trust, and performance (Hao et al., 2022; Wheatley et al., 2024). 

The informing science transdiscipline, established by Cohen (1999, 2009), provides a framework for 
analyzing how information flows from informers to clients through various channels within specific 
contexts. Central to informing science is the recognition that effective informing requires: appropri-
ate channels matching message complexity and social context (Dennis et al., 2008), client readiness to 
receive and process information (Gill, 2010), informer credibility and motivation to share knowledge 
(Cohen, 2009), and contextual alignment between informing attempts and client needs (Gill & 
Bhattacherjee, 2009). Hybrid teams represent a particularly complex informing environment where 
spatial distribution disrupts traditional co-located informing mechanisms while introducing new tech-
nology-mediated channels. Understanding how informing effectiveness might be sustained in such 
environments remains an underexplored area within informing science. 

Gill and Bhattacherjee (2009) found that information effectiveness depends on matching channel 
characteristics with task complexity and social context. In hybrid environments, information flows 
through multiple channels with varying richness, synchronicity, and social presence (Dennis et al., 
2008). The functioning of the hybrid team may require temporal coordination of informing events. If 
team members experience time differently – some in states of engagement, others under pressure, 
others in waiting states – timing and receptivity of the information process may become mismatched. 
Although it appears potentially important to hybrid team effectiveness, the temporal dimension of 
informing has received limited attention in the informing science literature. Team meetings as syn-
chronous informing events may serve multiple functions: task coordination, knowledge exchange, 
relationship maintenance, and cultural reinforcement (Cohen, 2009). The nature of these meetings, 
whether task-oriented or relationship-building, may determine which informing goals are prioritized 



Exploring Workflow Patterns in Two Hybrid Engineering Teams 

6 

and which informing needs of team members are met. This study explores how the sense of time and 
the nature of the meeting may shape the effectiveness of information sharing in hybrid teams. 

Leonard and Sensiper (1998) emphasized the important role of employees in knowledge sharing and 
coordination but noted that their necessity and effectiveness depend on the quality of the connec-
tions among employees within a company. These relationships take on even more value in a virtual 
team environment (Blackler, 1995; Boland & Tenkasi, 1995). Many researchers have highlighted the 
importance of social relationships in knowledge management (Blackler, 1995; Boland & Tenkasi, 
1995; Rowley & Poon, 2011). Some argue that a shared mental model –an organized understanding 
of knowledge shared within a team (Rowley et al., 2006) – affects team performance (Banks & Mill-
ward, 2007; Klimoski & Mohammed, 1994; Mohammed & Dumville, 2001). Social interaction may 
serve as an incentive in encouraging team members to share their knowledge (Collins et al., 2015). It 
has also been argued that knowledge management and transformation are more significant in virtual 
than in conventional teams because success may be more strongly reliant on knowledge value (Col-
lins et al., 2014; Warner & Witzel, 2002, 2004). Most research into knowledge management in virtual 
teams focuses on the use of information communication technologies (Collins et al., 2015). 

As Alsharo et al. (2017) note, knowledge sharing and idea exchange are crucial for virtual team col-
laboration. An effective virtual team requires its members to prioritise the success of the team over 
any tendency to hoard knowledge. Building trust among team members in a virtual environment is a 
complex task. Virtual team members lack the physical cues that face-to-face teams rely on to build 
and maintain trust. Instead, they depend on behaviors unique to virtual settings to assess trustworthi-
ness and compensate for the absence of direct observation. The rise of virtual teams has not only re-
defined traditional notions of teamwork but also created new challenges and opportunities for collab-
oration, knowledge sharing, and trust-building. Understanding the human mindset in virtual team-
work and the evolving dynamics of virtual work is important for organizations seeking to adapt to 
the increasingly virtualised global workplace. 

The positive effect of team cohesion on performance has been reported (Jaakson et al., 2019; Kana-
wattanachai & Yoo, 2002), though these studies also highlight the negative correlation between these 
concepts and effects. Exploring how the cross-national working environment influences virtual team 
interaction and performance is an important issue in human resource management (Collins et al., 
2015). Cooperation among individuals in the virtual business world raises issues that did not arise in 
the traditional work environment (Jarvenpaa et al., 1998). Besides the features of work, the cohesion 
of the team and successful collaboration among team members depend substantially on the team's 
trusting atmosphere (Jarvenpaa et al., 2004). 

Creating a trustworthy atmosphere among members of an organizational group in the new infor-
mation technology-focused world poses a particular challenge for managers and coordinators 
(Hacker et al., 2019; Wahyutomo et al., 2024). With the expansion of virtual groups, not only has 
building and maintaining trust taken on a new meaning and required new skills from team leaders, 
but it may also have a different effect on the coexistence of the team and the behavior of team mem-
bers (Flavián et al., 2022; Greenberg et al., 2007). Experimental studies have indicated that electronic 
communication may lead to decreased trust and less cooperative behavior in teams (Bos et al., 2002; 
Hertel et al., 2006; Jensen et al., 2000). According to Jarvenpaa and Leidner (1999), trust plays a sig-
nificant role in virtual teamwork, where collaboration enables the use of traditional cooperation, 
communication, and problem-solving methods. Piccoli and Ives (2003) found that behavioral control 
was detrimental to trust development in virtual teams, while in teams already high in trust, behavioral 
control had no detectable effect on trust (Fyhn et al., 2023). 

Csikszentmihalyi (1975) originally described flow as a holistic sensation associated with total involve-
ment. In the original theory of flow (Csikszentmihalyi, 1990), four conditions are proposed for an 
individual to be in flow: tasks should be defined according to one’s ability to meet a goal; goals 
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should be clearly stated; feedback on tasks should be immediate; and there should be a sense of ac-
tion control. When these conditions exist, flow may manifest with five properties: deep participation 
that leads to automation and spontaneity (fusion of action and consciousness); deep involvement that 
removes frustrations and ordinary concerns from awareness (concentration on the task); loss of self-
consciousness; changes in the perception of time; and autotelic experience (de Moura & Porto Bel-
lini, 2019). The four conditions, along with the five properties, constitute the nine original dimen-
sions of flow (Beck, 1992; Csikszentmihalyi, 1990). The potential occurrence of flow in teams is an 
under-explored issue, yet it is a compelling topic given the associations between flow and individual 
performance (Beck, 1992; de Moura & Porto Bellini, 2019) and the observation that the most ful-
filling experiences of flow (as measured by reported satisfaction and joy) seem to occur during in-
tense social interactions. van den Hout et al. (2018) reorganized the nine dimensions of original flow 
as follows: three would be environmental prerequisites for the flow experience (balance of challenge 
and skills, proximal goals, and immediate feedback), three would be characteristics of flow that medi-
ate the external environment and the individual experience (sense of control, total concentration, and 
intrinsic motivation/autotelic experience), and the remaining three would be the more intrinsic prop-
erties of flow in individuals (fusion of action and consciousness, loss of self-consciousness, and dis-
torted perception of time). 

The literature review indicates rich accounts of flow in sports, music, and education, but flow in busi-
ness work teams remains largely unexplored in scholarly literature. van den Hout et al. (2018) and de 
Moura and Porto Bellini (2019) help to address this gap through literature reviews, though the au-
thors did not find a definition for team flow at work. de Moura and Porto Bellini (2019) framed 
shared flow in teams and proposed team vibration as a metaphor and measure for shared flow. They 
described a team vibe scale with six dimensions: personal expressions, mutual expectation, authentic 
participation, pressure and celebration, integration and collaboration. They found that the dimen-
sions of team flow do not perfectly match those of individual flow. 

The quality of management behavior also plays an increasingly important role in the life of virtual 
teams (Greimel et al., 2023). Leadership behavior plays a prominent role in building trust (Geister et 
al., 2006). Trust is widely regarded as a fundamental factor in virtual environments (Jarvenpaa et al., 
1998; Jarvenpaa & Leidner, 1999), and it has been linked to improved collaboration and knowledge 
sharing (Henttonen & Blomqvist, 2005; Jimenez-Jimenez et al., 2018), coordination between team 
members, and performance (Haines, 2014; Lukic & Vracar, 2018). Virtual team leaders recognize the 
value of building team efficiency and maintaining bonds of trust (Flavián et al., 2022; Hambley et al., 
2007; Lukic & Vracar, 2018). The literature synthesis underscores the interplay between individual 
preferences, team dynamics, and organizational context, highlighting the need to explore subjective 
experiences of virtuality and autonomy in hybrid teams (Eng et al., 2024; Handke et al., 2024; Wiatr 
& Skowron-Mielnik, 2024). Despite the growing prevalence of hybrid work, specific problems re-
main unresolved, particularly regarding how individual experiences may shape team functioning 
(Koehne et al., 2012). 

The literature review points to substantial research on fully virtual teams but limited understanding of 
hybrid configurations, particularly regarding temporal coordination and meeting dynamics in contexts 
mixing co-located and distributed work. This gap motivates our exploratory investigation. 

METHODS 
This research investigates whether specific workflow elements characterize variation in hybrid team 
workflows. We examine team members’ perceptions of factors in the team’s workflow and whether 
fewer factors can sufficiently describe the observed workflow patterns. The objectives that guide this 
investigation consist of several challenges. The first is to identify topics that may relate to such work-
flows. We assume that this is part of collective knowledge, which is difficult to extract. The assump-
tion is that the frequency of keywords in related literature indicates collective appreciation for these 
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topics. The second challenge is to find questions that relate to the identified topics of interest. The 
questionnaire was designed to make distinctions rather than provide an overarching assessment. This 
study, therefore, develops a method that goes beyond self-reflection or management perspectives. 
We studied two hybrid teams (n = 26 members total, 13 per team) using a brief questionnaire. Four 
team leaders were interviewed separately. The members of these teams were engineers who had col-
laborated on several short-term projects in a hybrid environment. Given the small sample size and 
single organizational context, findings cannot be generalized. To protect participant privacy, it is suf-
ficient to say that this was a predominantly male population aged 35 to 55 who had collaborated for 
many years in a hybrid working model. These employees are involved in long-term human resource 
management strategies and project-based work related to vehicle component development (13 partic-
ipants per team).  

The common characteristic among this sample is the nature of their work, which involves short-term 
projects that offer a high degree of autonomy and responsibility. Participants are free to use their 
own working methods, take initiative, exercise their creativity, and manage their schedules in accord-
ance with project requirements. They typically work eight-hour days, with the flexibility to adjust 
their hours based on task demands. The only criteria for selection were the nature of the work, with 
no further consideration given to factors such as age, gender, religious affiliation, education, or per-
sonal working styles. Each person consulted has a record of performance, though we lack systematic 
performance measurement for comparative analysis. Systematic demographic information (age, gen-
der, tenure, education level, role level) was not collected. This represents a significant limitation, as 
sample representativeness cannot be assessed, potential demographic influences on patterns cannot 
be examined, results cannot be described in terms of population characteristics, and generalizability 
to different demographic groups is unknown. The exploratory study was conducted in accordance 
with the ethical research principles and the participating corporation’s organizational policies. Alt-
hough formal institutional review board approval was not obtained, all procedures complied with 
ethical guidelines for informed consent, voluntary participation, confidentiality, and data protection. 

On several occasions, to find a common language for the group (Butler & Yeh, 2022), the focus 
group consisted of four experts who were interviewed using semi-structured interviews. These data 
from four team leaders (separate from the questionnaire sample) informed questionnaire design and 
provided contextual interpretation of patterns to support understanding of team history, leadership 
perspectives on workflow dynamics, and the team’s context. Four team leaders participated in semi-
structured interviews to inform questionnaire development. Subsequently, 26 team members (across 
both teams) completed the questionnaire. Our objective is to identify response patterns with the ap-
plication of a supervised machine learning algorithm. The sample is small (n = 26), drawn from a sin-
gle organization, and lacks demographic diversity. We have no performance measurement to validate 
claims of effectiveness. Selection was convenience-based rather than systematic. These factors se-
verely limit generalizability. 

KEYWORD COLLECTION 
The starting point for this research was the specific working patterns of functioning virtual teams. 
The aim was to identify from the literature which other concepts are associated with such work, how 
the existing literature interprets these concepts in the context of virtual work, and how they reshape 
traditional organizational forms. By analyzing various scholarly perspectives, we sought to understand 
more deeply how each concept is framed and applied in the evolving landscape of virtual teams and 
remote work environments. We selected studies that contained the keyword “virtual team” and 
mapped them to make the transdisciplinary orientation of this research transparent. 

The investigation focused on abstracts, keywords, and article titles in the Scopus database, resulting 
in 4099 studies. The results were restricted to studies published in English in the last four years on 
the topic in the social sciences. As a result of the keyword mapping, out of 1,462 keywords, 59 links 
reached the required threshold, in which case the keyword occurred at least 5 times. We identified 
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five distinct clusters: team performance, communication, knowledge management, collaboration, and 
trust (Figure 1). Based on the keywords identified in the existing literature, we developed a question-
naire to assess professional practice. Our study treats the terms used as general, umbrella terms that 
allow us to focus on the questionnaire on contemporary issues. We used four primary constructs and 
their relationships within hybrid team workflows. 

 
Figure 1. Narrowed co-occurrence analysis 

with the focus on researched keyword groups 

1. Hybrid Team Workflow is the coordinated sequence of information exchange, task execu-
tion, and interpersonal interaction through which distributed team members accomplish col-
lective objectives using a combination of co-located and technology-mediated communica-
tion. It is approached through team members’ self-reported patterns of personal involve-
ment, temporal experience, meeting engagement, and location preferences. 

2. Sense of Time is the team members’ subjective experience of time passage during work ac-
tivities, reflecting their cognitive engagement and temporal coordination with work demands. 
The concept draws on flow theory (Csikszentmihalyi, 1990), which proposes that states of 
peak performance entail a transformation in the perception of time. Flow (Csikszentmihalyi, 
1990) is a well-defined psychological state characterized by complete absorption in an activ-
ity, merging of action and awareness, loss of self-consciousness, and distorted time percep-
tion. It occurs when skill level and challenge level are optimally matched. Sense of time, as 
used in this study, is a broader, loosely defined construct that captures subjective temporal 
experience during work and may or may not indicate flow states. The survey response cate-
gories include the following: temporal acceleration (“time goes quickly”, “accelerating”); tem-
poral pressure (indicating stress: “hate the pressure”); passive time (indicating disengage-
ment: “awaiting completion”); and temporal irrelevance (indicating detachment: “time is ir-
relevant”). We do not claim to measure flow states. Rather, we examine temporal experience 
as one dimension of how team members engage with workflows, with engagement-related 
temporal acceleration representing one possible pattern. The relationship between sense of 
time and performance remains an empirical question requiring future investigation. We ap-
proach the narratives of our subjects through self-reported categories: (a) engagement-related 
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temporal acceleration (“time goes quickly”, “time accelerates”), (b) pressure-associated tem-
poral stress (“hate the pressure”), (c) passive temporal experience (“awaiting completion”), 
or (d) temporal irrelevance (“time is irrelevant”). Sense of time may affect workflow through 
temporal coordination. When team members experience compatible temporal states, syn-
chronous coordination may be facilitated, while temporal misalignment can create coordina-
tion friction. It is important to note that these categories serve as rough indicators derived 
from single forced-choice items, not formal operationalizations of established constructs in 
temporal experience or flow research. 

3. Meeting Character is the perceived functional emphasis of synchronous team gatherings, 
ranging from task-focused information exchange to relationship-building social interaction. 
The distinction between task-focused and connection-oriented meetings overlaps with estab-
lished concepts in the literature, including instrumental versus relational functions and trans-
actional versus socioemotional communication (Marks et al., 2001). Whether the distinctions 
drawn in our questionnaire map neatly onto these prior frameworks or capture something 
different remains an open question for future research. Meeting character is captured 
through self-reported perception categories: (a) task-focused (“meetings are task-focused”), 
(b) connection-building (“meetings make us feel connected”), (c) inspirational (“meetings in-
spire me”), or (d) individually controlled (“meetings happen on my demand”). Meeting char-
acter may affect workflow by influencing whether synchronous events primarily serve coor-
dination efficiency or relational cohesion goals, with different team members potentially hav-
ing distinct functional priorities. 

4. Workflow Profiles are empirically derived, provisional groupings that represent distinct 
combinations of personal involvement, temporal experience, meeting preferences, and loca-
tion preferences, characterizing how individual team members in this sample engaged with 
hybrid workflows. These profiles are descriptive, sample-bound observations identified 
through exploratory analysis, not theoretical categories derived deductively. They require val-
idation across larger, more diverse samples to determine whether they exhibit stability or 
generalizability. 

Figure 1 presents the conceptual model positioning sense of time and meeting character as contex-
tual factors that may shape intermediate processes (engagement, coordination, trust, knowledge shar-
ing), which in turn could influence team performance outcomes. Individual differences in these per-
ceptions may generate distinct workflow sample-bound profiles representing alternative engagement 
patterns within the same hybrid environment. This framework is exploratory and descriptive rather 
than theory-testing. We do not propose causal relationships or test pre-specified hypotheses. Instead, 
we identify patterns in how team members described their experience of hybrid workflows, generat-
ing preliminary constructs that may inform future theory development. The framework draws eclecti-
cally from flow theory, team process models, and media richness perspectives, but does not consti-
tute a formal integration or extension of any single theory. 

QUESTIONNAIRE DESIGN 
The questions were designed to probe various aspects of teamwork, including performance charac-
teristics, collaboration habits, and the relationship between traditional face-to-face work, virtual work, 
and time management. The questionnaire employed is not a validated measurement instrument (Stef-
ana et al., 2025) and should not be interpreted as such. Instead, it functions as an exploratory elicita-
tion device designed to surface experiential distinctions in how team members perceive and engage 
with hybrid workflows. Each item captures a preliminary categorical description of participants’ ex-
perience, not a formal operationalization of established constructs. To adjust the questions to the tar-
get group and identify common metaphors for describing the team’s workflow, we used semi-struc-
tured interviews. We emphasized the relationship between theoretical concepts drawn from the liter-
ature and the practical phenomena observed in the business environment. The validation group 
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(DiCicco-Bloom & Crabtree, 2006) comprised four experts who work almost exclusively in virtual 
environments, maintaining physical distance from one another for approximately 80% of their work 
time. The key relevant aspects in their opinion were somewhat different from those extracted from 
the literature analysis (Figure 1). They included personal involvement and feelings during the project, 
collaboration habits, and the relationship between traditional face-to-face work, virtual work, and 
time management. Based on that, to enable a comprehensive analysis of the target group’s percep-
tions, the key aspects with values pertinent to their work experiences were identified and named as: 
personal involvement, team meetings, hot-desk habit, working at home, working at the office/in per-
son, and sense of time. 

The question concerning “personal involvement” elicited self-categorization inspired by Jarvenpaa 
and Leidner (1999) and describes attitude and emotional engagement with the project task. “Fully in-
volved” describes respondents who are highly motivated and engaged in the project. “Indifferent to 
the results” describes a team member who performs the task without emotional investment. “Some-
one else is running it” reflects disengagement after the design phase, possible withdrawal during im-
plementation, or lack of responsibility. “Awaiting the completion” describes a situation in which re-
spondents are not invested in the overall outcome. 

The second question elicited participants’ self-reported experiences during “team meetings”, allowing 
a rough indication of trust and the character of knowledge sharing. Team meetings are structured or 
informal gatherings that facilitate communication and coordination among team members 
(Blanchard & Allen, 2022; Romney et al., 2025). This question describes social connections and a 
constructive atmosphere during meetings, reflecting the importance of trust within the team. The ad-
ditional aim was to understand the role of meetings: whether they involve active discussions with 
concrete contributions to the collective effort or passive participation. 

The concepts of team meetings and hot-desk habits are interrelated through their influence on the 
development of a positive team culture and collective identity (Romney et al., 2025). These concepts 
have their origin in organizational theories that link physical workspace practices with psychological 
and behavioral outcomes (Blanchard & Allen, 2022). Hot desking is a non-assigned seating arrange-
ment that promotes flexible experiences (Jamaludin et al., 2024). The question of “hot-desking habit” 
provides insight into how employees establish social relationships in a transformed office environ-
ment and how they choose their seating arrangements. Grund et al. (2025) examine the influence of 
workplace settings and changes in these settings on the creative performance of hybrid teams. They 
found that an initial working phase in the presence may provide a favorable basis for working online 
later in ongoing creative tasks. 

The intention behind the next two questions (regarding working from home and working in person at the 
office) was to determine whether there are robust, significant differences in team performance when 
individuals self-select into a workplace setting based on their preferences (Grund et al., 2025). The 
working from home question sought to identify reasons for different behavioral patterns among col-
leagues at a distance. More recent research focusing on creative hybrid teams indicates possibly worse 
team performance when using different computer-mediated communication compared to face-to-
face communication (Grund et al., 2025). Respondents were presented with four options: “avoid col-
leagues”, indicating a preference for isolated work; “value human contact”, describing those who en-
joy social interactions regardless of the distance; “prefer undisturbedness”, where respondents favor 
undistracted work but do not actively avoid contact with colleagues; and a fourth option that focuses 
on those who generate and foster social interactions while working remotely. The working in person 
question aimed to explore the dynamics of in-person versus remote work preferences. Participants 
indicated their location preferences, ranging from minimal office presence to frequent in-office par-
ticipation, reflecting varying degrees of attachment to physical workspaces. 

The final question concerns the respondents’ sense of time, with response categories loosely inspired by 
temporal aspects of Csikszentmihalyi’s flow model. The question elicited participants’ categorical 
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self-descriptions of temporal experience, potentially suggesting an engagement-related experience. As 
de Moura and Porto Bellini (2019) note, the embryonic state of theoretical and methodological 
knowledge on flow in groups imposes serious limitations on testing that assumption and using it in 
the realm of organizational routines. They also highlight the challenge of how a subjective experience 
can be collective when it is not possible for one person to truly know another person’s subjective ex-
periences. We assumed, as these last-mentioned authors did, that temporal experience patterns in the 
team’s workflow may be captured through “sense of time” categories. The “goes quickly” response 
may be associated with engagement states where employees become absorbed in their tasks. The 
“time irrelevant” response suggests a detachment from time, possibly associated with boredom, while 
the “hate the pressure” option may correspond to anxiety, indicating discomfort under time con-
straints. The “accelerating” value emphasizes a state where the employee may be deeply engaged in a 
topic due to intrinsic motivation (Table 1). 

Table 1. The questions with descriptive scale values 

Personal involvement Team meetings Hot-desking habit 
Fully involved Inspire me Random 
Indifferent to the results Happen on my demand Strategic  
Someone else is running it Make us feel connected Productiveness 
Awaiting completion Are task-focused Social engagement 

Working from home Sense of time Working in presence 
Avoid colleagues Goes quickly Minimum time 
Socializing Irrelevant When convenient 
Contacting everyone Hate the pressure Frequent visits 
Prefer undisturbedness Accelerating Continuously 

The questionnaire aimed to elicit respondents’ immediate, instinctive reactions regarding the charac-
teristics of their experiences and personal attitudes towards hybrid teamwork. To facilitate quick re-
sponses, we kept the questionnaire short and asked participants to complete it anonymously within 2 
minutes. The collected answers can be found in Appendix A in CSV format. 

It is important to highlight that the instrument uses unvalidated single-item categorical measures ra-
ther than multi-item scales with established psychometric properties. The forced-choice format pre-
vents capturing nuance or intermediate positions. No cognitive pretesting was conducted to assess 
semantic validity. Constructs like “flow” are not measured but only loosely alluded to through tem-
poral experience categories. 

Having described our exploratory methodology and acknowledged its substantial limitations, we now 
present findings. We emphasize that all results should be interpreted as tentative observations in this 
specific sample rather than validated discoveries. The results section is organized as follows: (1) varia-
ble informativity analysis, (2) decision tree structure, (3) extracted patterns, (4) provisional response 
profiles, and (5) pattern distribution. 

PATTERN EXTRACTION  AND THE INTERPRETABLE DECISION SET 
Data mining is defined as the automated or convenient extraction of patterns representing 
knowledge implicitly stored or captured in databases and other data repositories (Han et al., 2011). 
Decision trees are a frequently used visual notation in the data mining domain, according to Leewis 
et al. (2024). C4.5 is ranked among the most widely used data mining algorithms (Wu et al., 2008). It 
is selected here to illustrate the application of pattern identification in a small dataset of collected an-
swers. The C4.5 decision tree algorithm identifies decision pathways through the data that can be ex-
pressed as “if-then” conditional statements, commonly referred to as “rules” in the machine learning 
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literature. However, it is critical to distinguish algorithmic “rules” (which are simply pattern descrip-
tions) from prescriptive rules (which are normative guidance). In this study, we use “rules” in the 
narrow technical sense to refer to the algorithm’s output format, while interpreting these outputs as 
descriptive patterns or empirical associations rather than causal mechanisms or normative prescrip-
tions. Throughout the results and discussion, we therefore refer to “patterns” rather than “rules” to 
avoid implying determinism or generalizability beyond the studied context. The decision tree was 
used not to test predictive performance but to organize observations into interpretable patterns for 
hypothesis generation. No claims of generalizable rules from this small dataset are intended. 

The algorithm takes data/answers as input and creates a decision tree. The pattern is extracted from 
a pruned decision tree (Abolhosseini et al., 2024). This algorithm is a classifier system (as part of su-
pervised machine learning) that takes a collection of cases as input (in this case, collected answers), 
where each case belongs to one of a small number of classes (conclusions) and is described by its val-
ues for a fixed set of attributes (values in a descriptive scale). The output is a decision tree classifier 
that assigns new cases to the class to which they belong (Quinlan, 1986, 1993). The C4.5 formalism 
produces understandable patterns containing conditional statements such as “IF A and B then class 
C” (Leewis et al., 2024). The use of this algorithm can be justified by the availability of a small quali-
tative data set, the transparency of the pattern extraction process, and the authors’ familiarity with its 
specificities. The study focused on pattern description without outcome prediction, making configu-
rational approaches (e.g., fuzzy-set QCA, configurational comparative methods) potentially less ap-
propriate. Future research with performance outcomes could productively employ configurational 
methods. 

This study does not use a hierarchy of attributes, making all attributes potentially equal in their con-
tribution to specifying the pattern. Aggregation thus provides a mechanism that points to the attrib-
utes – indeed, the questionnaire questions – that most differentiated response patterns in this sample. 
The subsets formed in this way are further divided by the same algorithm until all subsets are homo-
geneous by the benchmark attribute’s values. When a homogeneous subset is formed, it is not further 
divided; it becomes the leaf of the graph. The result of this qualitative classification is a decision tree 
that can be converted into patterns. The classification tree is useful as an exploratory technique 
(Rokach & Maimon, 2014). The graph does not indicate dependencies but rather “if-then” patterns 
induced by processing the cases. The “if-then” pattern may be read from the root of the graph to-
wards its leaves, where the value of the outcome is shown. The attributes appearing in the decision 
graph are called informative attributes, as they differentiated cases in this sample. The decision tree 
structure allows examination of cases within this sample: a new case must be positioned according to 
its features using the informative attributes, following a path from the root to a leaf of the graph. 
Analysis of these graphs is facilitated by information on informativity, density, cases, and node statis-
tics. 

It is possible to change the attributes in the nodes of the graph, though there are conditions that are 
likely to be observed. The fine-tuning involves switching between parallel or nearly parallel 
knowledge models. This means that swaps of the attributes in the nodes of the graph are justifiable 
only if they are of equal or nearly equal informativity and density (Varga & Baracskai, 2021). It is 
about finding the most adequate system of preference orderings the interviewee can think of. Gener-
ally, the systematized evaluation of cases requires obtaining at least 15-20 relevant aspirations as a set 
of well-ordered preferences and assigning at least 3-4 different values to each. Therefore, in response 
to experience, aspirations and search patterns adjust over time (March, 1991; March & Simon, 1993). 
Despite the important role of narratives in the development of thought processes, researchers have 
resisted their study. The aspirations that inspire here-and-now decisions are shaped by these narra-
tives. However, it is also important to emphasize that we sought an interpretation of the phenome-
non, so we did not highlight a single concept, a question, or a perspective of the model, which pro-
vides the basis for the study. There is no hierarchy among aspects. The original questionnaire was re-
duced to four items based on the algorithm’s parameter thresholds (informativity and density), with 
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the remaining two items concerning “Hot-desking habit and “Working in presence” excluded from further 
analysis. A resulting decision tree was obtained when the attribute “Personal involvement” was set to 
the algorithm’s output, shown in Figure 2. 

 
Figure 2. Example of a decision tree snapshot with values 

of the question “Personal involvement” set as output (decision) 

Each decision tree can be read as a pattern from its root, for example: 

IF “SENSE OF TIME” has a value “goes quickly” AND “TEAMS MEETINGS” have the val-
ues “inspire me” OR “make me feel connected”, THEN “PERSONAL INVOLVEMENT” has a 
value “fully involved”; 
ELSE  
IF “SENSE OF TIME” has a value “goes quickly” AND “TEAMS MEETINGS” have the val-
ues “are task focused”, THEN “PERSONAL INVOLVEMENT” has a value “awaiting comple-
tion”. 

The described process of organizing patterns in the dataset was repeated by changing the dependent 
outcomes of the algorithm. The machine learning algorithm used implies that all attributes lead to the 
output node. This type of interpretation may constrain the deeper understanding of the patterns 
(Tsang & Williams, 2012). One should be alert to the possibility that none of the attributes have a 
strict arrow of causation. Each attribute found to be associated with a profile can be considered 
unique, independent of other attributes. Each identified profile represents an observed response pat-
tern in this sample. Extracted patterns from decision trees serve as a foundation for describing a pro-
visional profile. Given the small sample size (n = 26), statistical power and generalizability are se-
verely limited; no train-test split was possible, findings may overfit the data, no cross-validation was 
performed to assess pattern stability, and pattern identification is exploratory; significance tests were 
not appropriate. This analysis is pattern organization, not hypothesis testing. We do not claim to have 
uncovered causal mechanisms, but rather to have identified recognizable co-occurrence as provi-
sional response patterns within a specific context that may inform conceptual development for future 
research. 

We also develop a method of interpreting such patterns without a classifier node. This means that 
the decision tree is flattened, there is no evaluation implied, and that the if-then patterns are consid-
ered commutative; namely, if A & B then C can translate to if B & C then A, as well as if A & C then 
B. From the resulting decision trees, patterns were extracted for each variable as a target. Then those 
patterns were transformed into an association format of the form {A=a1, B=b1} → {C=c1}; and all 
patterns are combined into a single set by combining identical patterns from different perspectives 
(output values). After that, decision sets were condensed according to the Decision Sets method 
(Lakkaraju et al., 2016). Unlike hierarchical decision trees, we employ unordered decision patterns 
where each pattern acts as an independent classifier. This approach, also known as decision sets, al-
lows for symmetric interpretation of relationships between variables without imposing artificial or-
dering constraints.  
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Decision sets are sets of classification patterns; the patterns are unordered. Although similar in ap-
pearance to decision lists, patterns are not linked by “else” statements. Decision sets are sets of inde-
pendent if-then patterns (Lakkaraju et al., 2016). In that way, we design the Hybrid Multi-Perspective 
Pattern Extraction with Decision Sets Condensation as an exploratory pattern-organization tool, 
based on the concept of Interpretable Decision Sets (Lakkaraju et al., 2016). The process consists of 
four steps: extraction of patterns using the C4.5 algorithm, treating each variable iteratively as the 
outcome variable; transformation of patterns into association format; aggregation of patterns; and 
finally, applying the Decision Sets methodology to condense the pattern set by: (1) computing utility 
scores; (2) performing greedy selection to identify mutually independent patterns; and (3) removing 
logically redundant patterns. The resulting condensed pattern set represents a non-hierarchical, inter-
pretable description of attribute relationships in the data (Lakkaraju et al., 2016). We create, review, 
and run Python code (version 3.8+) with pandas, scikit-learn, NumPy, mlxtend, and GraphViz with 
the assistance of Sonnet 4.5. The algorithm’s pseudocode is available in Appendix C. 

The analysis yielded three small response groupings and one single-case outlier, differentiated primar-
ily by sense of time and meeting character. Before interpreting these patterns, we reiterate critical ca-
veats: the small sample (n = 26), unvalidated measures, absence of cross-validation, and lack of per-
formance data mean these patterns cannot be claimed as generalizable findings. With these limita-
tions firmly in mind, we now discuss possible interpretations and implications. 

RESULTS AND DISCUSSION 
Throughout the results section, we maintain consistent construct terminology as defined in the con-
ceptual framework: sense of time refers to subjective temporal experience during work; meeting char-
acter refers to perceived functional emphasis of synchronous gatherings; workflow profiles refer to 
empirically identified, provisional engagement profiles; and workflow patterns refer to observed co-
occurrences among constructs. 

The characteristic pattern is determined by pattern extractions and aggregation from the answers to 
four questions; however, their strength varies (Table 2). While the original questionnaire included six 
questions, only four met the algorithm’s parameter thresholds (informativity and density) and were 
retained for pattern extraction; the remaining two items were excluded from further analysis.  

For the question “personal involvement”, the respondents were most influenced by two of the four pos-
sible answer options: fully involved and awaiting completion. The question, considering “working at 
the office,” is weakly linked to decision-making aspects. The word “ANY” means that the question or 
aspect did not behave as a decision aspect in the circumstances of each pattern. As an aspect of their 
priority, it is an inseparable part of the decision-making process. 

Table 2. The interpretation of logical patterns according to decision trees 

Sense of time Team meetings Working at the 
office (in person) 

Personal 
involvement 

Number of 
employees 

Goes quickly Inspire me OR make 
us feel connected 

ANY Fully involved 4 

Hate the 
pressure 

Happen on my 
demand OR make us 
feel connected 

ANY Fully involved 17 

Hate the 
pressure 

Make us feel 
connected 

Minimum time OR 
When convenient 

Awaiting 
completion 

4 

Irrelevant NOT inspire me ANY Awaiting 
completion 

1 
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When participants selected “time goes quickly” along with meeting responses of “inspire me OR 
make us feel connected”, this response pattern included four participants. We describe this provi-
sional response pattern as “Profile 1” – a small subgroup in this sample that appeared to combine 
temporal acceleration with connection-oriented meeting experiences. When participants selected 
“hate the pressure” along with “happen on their demand OR make them feel connected”, a “fully 
involved” personal involvement response co-occurred. This provisional response pattern included 
the majority of participants, with 17 team members. We describe this as “Profile 2”. A provisional 
pattern emerged among a small subgroup of professionals who reported avoiding office work; they 
selected a sense of pressure, which co-occurred with emotionally meaningful online interactions. This 
pattern (n = 4) involved participants who reported pressure, connection-focused meetings, and mini-
mal office presence. We describe this as “Profile 3”. The interpretation of this pattern is uncertain. It 
could reflect preference for virtual collaboration, work style differences, or situational factors. Multi-
ple other interpretations are equally plausible. Finally, one participant (n = 1) displayed a unique re-
sponse: time reported as irrelevant, meetings not inspirational, and awaiting completion. This single 
case is best understood as an individual variation; we present it as a deviant case and label it “Profile 
4”. 

The analysis suggests that informing effectiveness in the studied hybrid teams may have varied across 
two factors: the temporal coordination of informing processes (sense of time) and the social charac-
ter of primary synchronous informing events (team meetings). A small subgroup of team members 
who reported engagement-like temporal experiences (“time goes quickly”, “time accelerates”) ap-
peared to report high informing receptivity. They may have been more cognitively available to re-
ceive, process, and integrate information from teammates. In contrast, those reporting time pressure 
(“hate the pressure”) or passive time experience (“awaiting completion”, “time is irrelevant”) ap-
peared to report lower informing engagement, which raises the possibility that temporal misalign-
ment between informing attempts and cognitive readiness could be a relevant factor.  

Team meetings may serve dual informing functions in this sample: task-focused informing (efficient 
exchange of coordination information and explicit knowledge) and relational informing (building 
trust, shared context, and implicit understanding). Team members varied in which informing func-
tion they appeared to prioritize, raising the possibility of mismatches in informing when meeting 
structures emphasize one function over the other. The four response patterns point to distinct provi-
sional informing profiles in this sample: 

• Profile 1: Appeared to indicate high informing engagement with balanced task and relational 
needs.  

• Profile 2: Appeared to indicate selective informing participation, possibly preferring asynchro-
nous channels.  

• Profile 3: Appeared to indicate task-focused informing preference with minimal relational re-
quirements.  

• Profile 4: An isolated outlier case, tentatively suggestive of relational informing emphasis with 
flexible temporal coordination, but not further analyzed.  

These profiles highlight the value of accommodating diverse informing preferences and temporal 
rhythms in effective hybrid informing systems, though this interpretation requires validation. In this 
sample, response patterns were primarily differentiated by two aspects: “sense of time” and “team meet-
ings”, with “working at the office/in person” showing less differentiation among respondents. A compari-
son of questionnaire responses with established theories shows that some temporal experiences re-
ported may relate to engagement concepts, though flow was not measured, and performance was not 
assessed. The narrowed patterns are shown in Appendix D. 
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This study illustrates three potential avenues for future work to explore in extending and informing 
science theory. However, the exploratory design, small sample (n = 26), absence of validated instru-
ments, and lack of performance measures mean these should be treated as preliminary illustrations 
rather than established contributions. 

First, while traditional information science models emphasize channel characteristics and information 
quality (Gill & Bhattacherjee, 2009), the patterns observed in this sample suggest that temporal coor-
dination between informers and clients may represent an underexamined dimension. When team 
members experience time differently (engagement versus pressure versus passive waiting), attempts 
to inform may occur when clients are cognitively unavailable to receive information effectively. This 
suggests that informing system design might need to consider not only what information is transmit-
ted through which channels, but also when informing attempts occur relative to clients’ cognitive 
readiness. 

Second, team meetings in hybrid environments may serve as complex, multi-purpose informing 
events simultaneously addressing explicit task coordination, implicit relational informing, cultural and 
normative informing, and social presence maintenance. This potential multiplexing of informing 
functions within single events may complicate traditional sender-message-channel-receiver models. 
Meeting character (task-focused versus connection-building) may determine which informing goals 
are prioritized, potentially creating informing gaps for team members with different informing needs. 
Future work might explore how informing science frameworks could account for how synchronous 
informing events balance competing informing objectives. 

Third, the identification of four response groupings in this sample raises the possibility that team 
members may differ systematically in: preferred informing channels (synchronous versus asynchro-
nous, rich versus lean), informing timing preferences (frequent versus minimal, scheduled versus on-
demand), and informing function priorities (task versus relational). If confirmed in larger studies, this 
pattern would point informing science toward greater attention to client heterogeneity and informing 
personalization. 

The relationship between the primary constructs can be understood through several interpretive 
pathways, though the exploratory nature of this study precludes definitive causal claims. 

Interpretive Pathway 1: Temporal coordination (sense of time - synchronous 
engagement - coordination quality) 
When team members experience engagement-associated temporal acceleration, they may be more 
cognitively available for synchronous coordination activities (meetings, real-time collaboration). Con-
versely, those under temporal pressure or in passive waiting states may be less able to engage effec-
tively in synchronous exchanges, possibly creating temporal misalignment that disrupts coordination. 
In this sample, the subgroup characterized by temporal acceleration more frequently reported task-
focused meeting preferences, which may suggest alignment between temporal state and coordination 
readiness. The cross-sectional nature of the data limits the extent to which causal direction can be in-
ferred: temporal acceleration might facilitate coordination, or effective coordination might facilitate 
engagement states. 

Interpretive Pathway 2: Meeting function matching (meeting character preference - 
meeting satisfaction - trust and knowledge sharing) 
Team members who perceive meetings as serving their primary function (task coordination for some, 
relationship-building for others) may experience greater satisfaction with meetings, possibly leading 
to enhanced trust and a greater willingness to share knowledge. Mismatches between individual meet-
ing preferences and actual meeting structure may reduce these outcomes. The four provisional re-
sponse patterns showed distinct meeting-character preferences, suggesting that individuals prioritize 
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different meeting functions and respond differently to the same meeting structure. We did not meas-
ure actual meeting satisfaction or directly assess the match between preferences and reality; we only 
assessed perceptions of the current meeting character. 

Interpretive Pathway 3: Engagement alignment (personal involvement - information 
processing - knowledge contribution) 
High personal involvement may indicate intrinsic motivation and cognitive engagement, possibly fa-
cilitating deeper information processing and more valuable knowledge contributions. This pathway 
would hypothetically mediate between individual engagement and team-level knowledge sharing ef-
fectiveness. Personal involvement varied with other provisional response pattern characteristics in 
this sample, suggesting it represents a meaningful dimension of workflow engagement. Personal in-
volvement was self-reported and may reflect social desirability or role expectations rather than actual 
cognitive engagement. 

These interpretive pathways are not mutually exclusive. An effective hybrid team workflow may re-
quire sufficient temporal coordination among subsets of team members to enable synchronous col-
laboration when needed, meeting structures that serve multiple functions or are tailored to different 
subgroups, and engagement levels that sustain motivation and knowledge contribution. The work-
flow patterns may represent different strategies for achieving these requirements, or may reflect una-
voidable individual differences that teams must accommodate rather than optimize away. These pro-
posed pathways are post-hoc interpretations of observed patterns, not tested hypotheses. They repre-
sent plausible explanatory frameworks that future research should examine through longitudinal de-
signs to establish temporal precedence, experimental manipulation of meeting structures to test 
causal effects, mediation analyses with larger samples to test indirect pathways, and qualitative follow-
up to understand subjective experiences and decision-making. 

CONCLUSION 
This exploratory case study examined workflow perception patterns in two small hybrid engineering 
teams (n = 26). Three core observations emerged. First, within this specific sample, the sense of time 
and meeting character were the most distinguishing variables among the six constructs examined. 
The provisional response patterns that emerged (subgroups reporting temporal acceleration with 
task-focused meeting preferences, awaiting-completion states with task-focused meeting preferences, 
and connection-oriented meeting preferences) are sample-bound observations that may or may not 
replicate in other contexts. Second, the scope of this study is modest: we examined a small conven-
ience sample from a single organization using unvalidated single-item measures, with no performance 
data, no comparison groups, and no cross-validation. The patterns identified may be artifacts of the 
specific sample, measurement approach, or analytical method. No theoretical extensions, causal 
claims, or practical recommendations can be supported at this stage. Third, future research would 
need to address the limitations that constrain this study before any of the patterns observed could be 
considered reliable: samples of 200–300+ participants across multiple organizations, validated multi-
item instruments grounded in established constructs (e.g., validated flow measures, established meet-
ing function scales), objective or multi-method performance measurement, comparison groups, and 
longitudinal designs, and proper cross-validation procedures. 

The algorithmic approach (a modified C4.5 decision tree) was used here as a pattern-organization 
tool, and the technical details of the algorithm are available in Appendix C. The informing science 
framing applied in this study is best understood as an exploratory illustration of how such a lens 
might be applied to hybrid teamwork, not as evidence that the theory has been extended or tested. 
This exploratory case suggests that temporal coordination and meeting function diversity may be use-
ful dimensions for future studies, but that suggestion itself requires confirmation. The study’s contri-
bution is limited to generating hypotheses and preliminary vocabulary that, if validated, could eventu-
ally inform the study of hybrid team dynamics. This study should not be interpreted as evidence of 
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stable patterns in the workflow of hybrid workers or as actionable managerial guidance. Its contribu-
tion lies in generating hypotheses about temporal experience, character, and informing processes in 
hybrid teams that require validation in larger, more systematically designed studies. We look forward 
to future work that challenges, refines, or discards these preliminary observations. 
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APPENDIX A: QUESTIONNAIRE WITH RESPONSE DATA (N=26) 
Questionnaire: 
For each statement below, describing aspects of your personal workflow in a hybrid team, please se-
lect one response: 

1. PERSONAL INVOLVEMENT: 
1. Fully involved 
2. Indifferent to the results 
3. Someone else is running it 
4. Awaiting completion 

2. TEAM MEETINGS 
1. Inspire me 
2. Happen on my demand 
3. Make us feel connected 
4. Are task-focused 

3. HOT-DESKING HABIT 
1. Random 
2. Strategic 
3. Productiveness 
4. Social engagement 

4. WORKING FROM HOME 
1. Avoid colleagues 
2. Socializing 
3. Contacting everyone 
4. Prefer undisturbedness 

5. SENSE OF TIME 
1. Goes quickly 
2. Irrelevant 
3. Hate the pressure 
4. Accelerating 

6. WORKING IN PRESENCE 
1. Minimum time 
2. When convenient 
3. Frequent visits 
4. Continuously 

Collected answers in CSV format: 
Personal involvement sense of time team meetings working at the office: (1) awaiting completion 
hate the pressure make us feeling connected when convenient, (2) fully involved hate the pressure 
make us feeling connected frequent visits, (3) fully involved irrelevant are task focused frequent visits, 
(4) awaiting completion goes quickly are task focused minimum time, (5) awaiting completion accel-
erating make us feeling connected frequent visits, (6) awaiting completion accelerating make us feel-
ing connected frequent visits, (7) awaiting completion accelerating are task focused minimum time, 
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(8) awaiting completion accelerating are task focused minimum time, (9) awaiting completion acceler-
ating are task focused minimum time, (10) awaiting completion accelerating are task focused frequent 
visits, (11) awaiting completion goes quickly are task focused minimum time, (12) awaiting comple-
tion hate the pressure make us feeling connected when convenient, (13) awaiting completion acceler-
ating are task focused frequent visits, (14) fully involved hate the pressure happen on my demand 
minimum time, (15) awaiting completion accelerating are task focused minimum time, (16) fully in-
volved hate the pressure make us feeling connected when convenient, (17) awaiting completion ac-
celerating inspire me when convenient, (18) awaiting completion hate the pressure make us feeling 
connected minimum time, (19) awaiting completion irrelevant make us feeling connected frequent 
visits, (20) awaiting completion hate the pressure are task focused minimum time, (21) fully involved 
hate the pressure make us feeling connected frequent visits, (22) fully involved goes quickly inspire 
me minimum time, (23) fully involved goes quickly make us feeling connected frequent visits, (24) 
fully involved accelerating are task focused minimum time, (25) awaiting completion irrelevant hap-
pen on my demand continuously, (26) awaiting completion accelerating are task focused frequent vis-
its. 

APPENDIX B: PSEUDOCODE OF THE MODIFIED SUPERVISED 
MACHINE LEARNING C4.5 ALGORITHM:  
Determining informativity (Ib) of attribute b: Let w_a1...w_an (their rates in set C). The entropy of 
the benchmark in set C is: H(a) = -∑ (w_ai × log₂(w_ai)). Let b_1...b_m be the values of attribute b, 
β is a set of them. Disjoint β into not empty subsets β_1...β_p, where β_j ⊆ β. Disjoint C into subsets 
C_1...C_p being attribute b of all elements of C_j in β_j for each j. Let w_j be the weight of C_j in C, 
where w_j = |C_j|/|C|. Then informativity is the entropy gain of disjoining β into β_1...β_p: I_β(a) 
= H(a) - ∑(w_j × H_j(a)). The output of the computing is informativity of the optimal selection: 
I_b(a) = max{I_β(a)}, where k indicates the possible disjoints of β. Then informativity is the entropy 
gain of disjoining β into β_1...β_p: I_β(a) = H(a) - ∑ (w_j × H_j(a)). The output of the computing is 
informativity of the optimal selection: I_b(a) = max{I_β(a)}, where k indicates the possible disjoints 
of β. Density of it is: D_b = I_b(a)/w_C, where w_C is the number of elements in set C 

APPENDIX C: PSEUDOCODE, ALGORITHM WITH MAIN 
FUNCTIONS AND METRICS FOR EXTRACTING PATTERNS, 
THEIR TRANSFORMATION, AGGREGATION, AND 
CONDENSATION TO DECISION SETS FROM A DECISION TREE 
BUILT USING THE MODIFIED C4.5 ALGORITHM (GENERATED 
BY CLAUDE.AI, VERSION SONNET 4.5.) 
Algorithm: Hybrid Multi-Perspective Pattern Extraction 

Input: Dataset D, attributes A, parameters σ, θ, λ 

Output: Condensed pattern set R* 

Procedure: 

1. R_all ← ExtractMultiPerspectivePatterns(D, A, σ, θ, λ) 
2. R_transformed ← TransformToAssociationFormat(R_all) 
3. R_aggregated ← AggregatePatterns(R_transformed) 
4. R* ← DecisionSetsCondensation(R_aggregated) 
5. Return R* 
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 MAIN ALGORITHM 

Begin Main: 

    // Input parameters 
    D ← LoadDataset() 
    A ← GetAttributes(D) 
    σ ← 0.05        // min_support 
    θ ← 0.70        // min_confidence 
    λ ← 4           // max_rule_length 
    // Execute pipeline 
    R_all ← ExtractMultiPerspectiveRules(D, A, σ, θ, λ) 
    R_transformed ← TransformToAssociationFormat(R_all) 
    R_aggregated ← AggregateRules(R_transformed) 
    R* ← DecisionSetsCondensation(R_aggregated) 
    Return R* 

End Main 

Note: Full extended pseudocode of the algorithm Hybrid Multi-Perspective Rule Extraction with De-
cision Sets, based on Lakkaraju et al. (2016) – Interpretable Decision Sets, with Input: Dataset D 
with attributes A = {a₁, a₂, ..., aₙ}, min_support (σ), min_confidence (θ), max_rule_length (λ), and 
Output: Condensed set of non-hierarchical decision rules R, is available upon request. 

APPENDIX D: THE ESSENCE OF UNDERSTANDING BASED ON 
DECISION POSSIBILITIES WITH EXPLANATIONS 

 

Sense of time Team meetings Working 
at the office 

Personal 
involvement 

Goes quickly Inspire me 
Make us feel connected 
Are task-focused 

ANY Fully involved 
Interested in the result of their 
work 

Irrelevant Are task-focused 
Happen on my demand 
make us feel connected 

ANY Fully involved 
Interested in the result of their 
work 

Hate the pres-
sure 

Are task-focused 
Happen on my demand 
Make us feel connected 

ANY 
Minimum time 
When convenient 

Fully involved 
Interested in the result of their 
work 

Goes quickly 
hate the pressure 
irrelevant 

Make us feel connected ANY 
Minimum time 
When convenient 
Frequent visits 

Fully involved 
Interested in the result of their 
work 

Goes quickly 
hate the pressure 
irrelevant 

Are task-focused ANY Fully involved 
Interested in the result of their 
work 

According to patterns observed in this sample, when participants selected “time goes quickly” along 
with meeting responses of “inspire” or “feel connected” or “task focused”, they also tended to select 
“fully involved”. This co-occurrence suggests a possible association between these responses in this 
context, though causality cannot be inferred. For those respondents for whom time is irrelevant, 
team meetings inspire participants or make them feel connected, or if they focus solely on the task, it 
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indicates the same feelings toward the project. For the subgroup of team members who reported not 
liking time pressure, working habits at the office also became a relevant aspect. 

From the perspective of “team meetings” responses in this sample, two response combinations ap-
peared. If they feel connected to the team meeting and their sense of time becomes irrelevant, or if 
they hate time pressure or notice that time goes quickly, then they are fully involved and interested in 
the outcome of their work. The same situation can be described if they focus solely on the task at 
hand.  

In this sample, response patterns were primarily differentiated by two aspects: “sense of time” and “team 
meetings”, with “working at the office/in person” showing less differentiation among respondents. A com-
parison of the questionnaire responses with existing theories suggests that some temporal experi-
ences reported might relate to engagement concepts, though flow was not directly measured and per-
formance was not assessed. 

One interpretation of the “interested in the result of their work” co-occurrence is that participants 
who valued connection despite lower activity levels maintained engagement through different means. 
However, alternative interpretations are equally plausible: (1) social desirability bias may have influ-
enced responses; (2) “interested” and “involved” categories may overlap conceptually; (3) patterns 
may be artifacts of the specific response options provided. Without validation, we cannot determine 
which interpretation is most accurate. 
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