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ABSTRACT 

 

Teams play a fundamental role in modern organizations where effective teamwork is 

essential for success in increasingly complex and dynamic environments. Systems 

Intelligence (SI) approaches human systems, such as organizations and teams from 

bottom-up, human-centered, behavioral and interactional perspectives. Although previous 

research has reported positive correlations between SI and different successive behavioral 

outcomes in organizations, the work is limited in terms of examining interactional aspects 

between actors. The goal of this study was to examine the relationship between SI and 

perceived teamwork effectiveness. We conducted a survey in a financial sector company. 

The results showed a positive correlation between SI, its eight factors, and perceived 

teamwork effectiveness. The results also showed that higher perceived teamwork 

effectiveness is associated with higher systems intelligence. These results give further 

support for the systems thinking concept in which team emergent successive behavior is 

closely linked to interconnected relationships between actors. 

Keywords: teamwork, teamwork effectiveness, systems intelligence, organizational systems 

intelligence 

INTRODUCTION  

Globalization and digitalization have created increasingly complex and dynamic 

environments for organizations, emphasizing interdependence at multiple levels 

(Klijn, 2009; Whitcomb et al., 2020). This shift has heightened the need for 

comprehensive and systemic approaches to problem-solving and team 

development (Cross et al., 2016; Salas et al., 2014). Efficient teamwork and the 

ability to operate effectively in complex networks have become essential for 

organizational competitiveness and innovation (Montes et al., 2005; LePine et al., 

2008). 

Given these demands, the emphasis in organizations has shifted from individual 

performance to fostering collective capabilities within teams (Gully et al., 2002; 

Hollenbeck et al., 2012). Team collaboration as a multidimensional construct 

includes relational and functional dynamics that facilitate effective interaction and 

shared goals (McEwan et al., 2017). However, merely assembling skilled 

individuals into a team does not guarantee its effectiveness (LePine et al., 2008; 

Rousseau et al., 2006). Instead, successful teamwork requires the ability to 

collaborate efficiently and adaptively, ensuring that team members can navigate 
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the interdependencies that are critical for team success (Kozlowski & Bell, 2003; 

Marks et al., 2001). Thus, fostering teamwork is not solely about individual 

competencies but about developing collective processes that enable teams to 

function cohesively and successfully achieve their purpose (LePine et al., 2008; 

Rousseau et al., 2006). In this paper, we define teamwork effectiveness as the 

quality of interaction between team members reflecting how well individuals 

communicate, collaborate and respond to each other’s needs (Farh et al., 2012). 

Teams can be defined as groups that are distinct from other groups and consist 

of at least two individuals (Salas et al., 1992). The actions of these individuals are 

dynamic, interdependent and adaptive and their collaboration is aimed at achieving 

shared goals (Salas et al., 1992). Team behavior can be divided into taskwork and 

teamwork. Taskwork refers to the execution of core domain-specific competencies 

and is about “what teams do” (Marks et al., 2001). Teamwork involves the 

interactive and interdependent behavioral processes between team members that 

transform team inputs into outcomes such as team performance and member 

satisfaction (Rousseau et al., 2006; Marks et al., 2001). Teamwork describes “how 

they are doing it with each other” (Marks et al., 2001). 

Teamwork can be approached with the Systems Intelligence (SI) framework. SI 

adopts a pragmatic, bottom-up approach to interaction and behavior at the 

employee level within an organization (Törmänen et al., 2021). Unlike traditional 

organizational metrics and tools, which are often top-down and place agency 

primarily in the hands of management, SI focuses on the emergent dynamics of 

individuals and the organization as a whole (Törmänen et al., 2021). SI emphasizes 

the ability to perceive, respond to and influence complex systems while 

maintaining awareness of one’s role and impact within these systems (Saarinen & 

Hämäläinen, 2004). Unlike traditional approaches that focus on individual skills or 

external observations, SI integrates individual agency with a holistic perspective 

making it particularly valuable in systemic environments that contain several 

different actors (Saarinen & Hämäläinen, 2004). 

Since SI provides a conceptual framework for acting intelligently and 

purposefully in systemic environments, Organizational Systems Intelligence (OSI) 

(Törmänen et al., 2021) serves as a quantitative measure and provides terminology 

to evaluate how well systemic skills are present in an organization. OSI has been 

recognized as an essential aspect in multiple areas of organizational functioning 

but its connection to team collaboration has been understudied. This study aims to 

examine the relationship between OSI and perceived teamwork effectiveness in an 

organizational context. This paper contributes a new understanding of teamwork 

and SI in organizations and supports enhancing teamwork in complex work 

environments. 

SYSTEMS INTELLIGENCE 

Systems Intelligence (SI) is a concept developed by Raimo P. Hämäläinen and Esa 

Saarinen (2004) referring to: 

“[...] intelligent behavior in the context of complex systems involving 

interaction and feedback. A subject acting with Systems Intelligence engages 

successfully and productively with the holistic feedback mechanisms of her 

environment. She perceives herself as a part of a whole, the influence of the whole 
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upon herself as well as her own influence upon the whole. By observing her own 

interdependence in the feedback intensive environment, she is able to act 

intelligently.” 

The development of SI was inspired by Peter Senge’s influential book The Fifth 

Discipline (1990), which emphasizes the importance of systemic skills and 

learning in organizational development. In addition to Senge’s work, SI integrates 

perspectives from Howard Gardner’s (1983) theory of multiple intelligences and 

Daniel Goleman’s (1995) concept of emotional intelligence (EI) (Saarinen & 

Hämäläinen, 2004). SI also correlates with EI, but it uniquely incorporates system-

oriented and action-focused dimensions that EI does not encompass (Hämäläinen 

et al., 2019). The purpose of SI is to provide a practical perspective on systems 

thinking which has traditionally focused on abstract models and theories. While 

systems thinking helps to understand complex systems, it has lacked a concrete 

human-centered dimension that recognizes the significance of individual actions 

and interactions as part of a larger whole. SI addresses this need by combining 

systems thinking with a behavior-oriented perspective (Saarinen & Hämäläinen, 

2004). It emphasizes individuals’ ability to perceive and understand the interaction 

between their actions and their environment and to act accordingly. SI has 

multidisciplinary roots, and it has been applied to many different fields, such as 

knowledge management (Sasaki, 2014), design thinking (Harviainen et al., 2021; 

Jumisko-Pyykkö et al., 2021) engineering disciplines (Hämäläinen et al., 2018) 

and academic success (Helal, 2025). 

SI consists of eight factors (Table 1), which can also be grouped into four 

aspects based on conceptual similarities: systemic perception (systemic perception, 

attunement), attitude (positive attitude, spirited discovery), thinking (reflection, 

wise action) and acting (positive engagement, effective responsiveness). 

 

Table 1. The eight factors of systems intelligence 

No. Factor of systems 

intelligence 
Definition of factor (Hämäläinen et al., 2019) 

1. Systemic perception 

Seeing, identifying, and recognizing systems, 

patterns, and interconnections having 

situational awareness. 

2. Attunement 
Engaging intersubjectivity, being present, 

mindful, situationally sensitive, and open. 

3. Positive attitude 
Keeping a positive outlook, not getting stuck 

on negative impressions and effects.  

4.  Spirited discovery Engaging with new ideas, embracing change. 

5.  Reflection 
Reflecting upon one’s thinking and actions, 

challenging one’s own behavior. 

6. Wise action 
Exercising long-term thinking and realizing 

its implications, understanding that 

consequences may take time to develop. 

7. Positive engagement 
Taking systemic leverage points and means 

successfully into action with people. 

8. Effective responsiveness 
Taking systemic leverage points and means 

successfully into action with the environment, 

being able to dance with system. 
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To measure SI, an Organizational Systems Intelligence (OSI) survey was 

developed (Törmänen et al., 2021). This measures all eight factors of SI with 32 

statements. It aims to assess the level of SI capabilities manifested within an 

organization. OSI was initially introduced in the context of human resource 

development aiming to support the advancement of learning organizations 

(Örtenblad, 2018). The OSI integrates employees’ perceptions of everyday 

practices highlighting the human behavior and interaction patterns that shape an 

organization’s culture and operations. It emphasizes micro-level behavior and 

informal interactions over structural leadership practices or abstract concepts, 

underscoring the importance of daily interactions at the employee level (Törmänen 

et al., 2021).  

Recently, OSI has been applied to study different dimensions of organizational 

behavior. Positive correlations have been reported between OSI and organizational 

learning (Törmänen et al., 2021), job performance (Jumisko-Pyykkö et al., 2022), 

and occupational wellbeing (Kumpulainen et al., 2023). A mixed methods 

approach to combine both an OSI survey and interview has been proposed to 

understand context-specific aspects of SI to support organizational development 

(Kautiala et al., 2024). Recently, SI has been studied on a team level to understand 

the impact of a technology mediated team touch (Jumisko-Pyykkö et al., 2025). 

These previous studies build an encouraging picture of OSI to capture capability 

of system of interest.  

Although the previous research on SI has provided valuable insights into its 

relationship with different dimensions of organizational behavior, it has paid less 

attention to interactional dimensions. Interaction between the actors, for example 

in the form of teamwork, is a key aspect of the human system in organizations. 

Understanding the connection between SI and teamwork effectiveness can provide 

valuable insights into how SI enhances teamwork dynamics or vice versa. The goal 

of this study is to explore the relation between SI and perceived teamwork 

effectiveness in an organizational context. 

METHOD 

Participants - This case study was conducted in a financial sector company where 

all employees were invited to participate in an online survey in April 2024. A total 

of 267 employees responded, yielding a response rate of 44%. The respondents 

represented 38 teams within the organization. Most of the respondents were 

female, non-superior position and most respondents has worked 0-10 years in a 

company (Table 2). The distributions of gender, superior and non-superior 

positions and working experience observed in the data correspond to the actual 

distributions within the company.  

Survey - The survey included measures of OSI and perceived teamwork 

effectiveness. It included structured statements based on the theoretical framework 

of SI. The OSI was measured using a 32-item instrument assessing eight 

dimensions of systems intelligence: systemic perception, attunement, attitude, 

spirited discovery, reflection, wise action, positive engagement and effective 

responsiveness (Törmänen et al., 2021) The OSI was originally measured on a 6-
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point scale ranging from “almost never” to “almost always” (Törmänen et al., 

2021). In this study a 7-point Likert scale was employed extending from ‘never’, 

‘very rarely’, ‘rarely’, ‘sometimes’, ‘often’, ‘very often’ to ‘always.’ The study 

instructed participants to evaluate their own team rather than the whole 

organization as in the original OSI, for example, in the original OSI there was the 

statement: “In our organization we form a rich overall picture of situations” 

(Törmänen et al., 2021). In this study, we had the statement: “In our team we form 

a rich overall picture of situations”. Perceived teamwork effectiveness was phrased 

as “On a scale from 0 to 10, how would you rate the effectiveness of teamwork in 

your team?” It was assessed on an 11-point scale with the labels 0 as “Very bad” 

and 10 as “Excellent”. 

 

Table 2. Demographic characteristics of the respondents N=267. 

Gender Superior Work experience (years) 

Female: 67% Yes: 10% 0-2: 19% 

Male: 33%  No: 90% 3-5: 18% 

Other: 0%   6-10: 15% 

    11-15: 11% 

    16-20: 11% 

  >20: 26% 

 

Methods of analysis - In the OSI, internal consistency was found to be good or 

acceptable for all factors, which included: systemic perception (α = .86), 

attunement (α = .86), positive attitude (α = .67), spirited discovery (α = .87), 

reflection (α = .75), wise action (α = .76), positive engagement (α = .83), and 

effective responsiveness (α = .80). 

Pearson’s correlation was used to examine the relationships between the OSI 

dimensions and perceived teamwork effectiveness at both individual and team 

levels, while Spearman’s correlation was applied for ordinal variables such as 

working experience. The assumptions for parametric tests were assessed and met, 

justifying the use of Pearson’s correlation and linear regression analysis. A Mann-

Whitney U test was employed to compare the higher- and lower-collaboration 

groups as the assumptions for parametric methods were not met. A one-way 

ANOVA was conducted to examine group differences. 

RESULTS  

The mean overall OSI level in this study was 4.07 referring to “often” on the 

measured scale (0-6; Table 3). The most positively rated OSI factors were systemic 

perception (M = 4.38), attunement (M = 4.37), effective responsiveness (M = 4.33) 

and wise action (M = 4.21), all of which achieved mean scores above 4. The team 

level score was a mean of the individual responses per team. The team sizes varied 

from 2 to 14, with a median size of 6 individuals. The standard deviations were 

notably smaller at the team level (N = 38), suggesting less variation within teams 

compared to individuals (N = 267). 
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The results show a significant moderate to strong positive correlation between 

the overall OSI score, its eight factors and perceived teamwork effectiveness 

(Table 4). The correlations between OSI and teamwork effectiveness were slightly 

but consistently higher at the team level (r = .44–.81, p < .001) than at the 

individual level (r = .42–.65, p < .001). The highest correlations were between 

teamwork effectiveness and SI factors with a social emphasis (attunement and 

positive engagement). Additionally, gender, managerial position and working 

experience showed no significant correlations with perceived teamwork 

effectiveness or the OSI factors. 

 

Table 3. Descriptive statistics of OSI at both the individual and team level. 

  Individual level Team level 

  M SD SD 

OSI (overall) 4.07 0.66 0.34 

Systemic perception 4.38 0.75 0.36 

Attunement 4.37 0.87 0.45 

Attitude 3.54 0.79 0.43 

Spirited discovery 3.58 0.97 0.46 

Reflection 3.92 0.77 0.38 

Wise action 4.21 0.70 0.36 

Positive engagement 3.96 0.83 0.47 

Effective responsiveness 4.33 0.72 0.37 

Perceived teamwork effectiveness 8.46 1.29 0.60 

Individual level N = 267 and team level N = 38. 

 

Table 4. Correlations between OSI, its factors and perceived teamwork effectiveness.  

  Individual level Team level 

  Teamwork effectiveness Teamwork effectiveness 

OSI (overall)   .65***     .77***   

Systemic perception   .52***     .63***   

Attunement   .63***     .81***   

Attitude   .48***     .61***   

Spirited discovery   .42***     .44**   

Reflection   .59***     .64***   

Wise action   .51***     .67***   

Positive engagement   .63***     .68***   

Effective responsiveness   .56***     .58***   

Gender   .00     -   

Superior   .11     -   

Work experience   .05     -   

* = p < .05, ** = p < .01, *** = p < .001. Individual level N = 267 and team level N=38. 

 



Example for Preparation of Your Own Paper 7 

 

The linear regression analysis revealed a significant positive relationship 

between the overall OSI and perceived teamwork effectiveness (p < .001). The 

model suggests that the overall OSI accounted for 42.8% of the variance in 

teamwork effectiveness. A one-unit increase in the OSI scores is associated with a 

1.277-unit increase in the perceived teamwork effectiveness (B = 1.277, β = 0.654, 

p < .001). 

The ANOVA results indicated that there were statistically significant 

differences in the OSI scores between teams (p = .015). The teams accounted for 

21.9% of the total variance in the OSI scores, suggesting that the team level has 

some influence on the overall OSI scores. Evaluations of the perceived teamwork 

effectiveness were categorized into two groups: high effectiveness (ratings 9–10) 

and lower effectiveness (ratings 0–8) (Figure 1). 58% of the participants rated their 

teamwork effectiveness as high, while 42% rated it as lower. The results showed 

that participants in the high-effectiveness group (9–10 ratings) reported 

significantly higher overall OSI scores compared to those in the lower-

effectiveness group (U = 2975, p < .001). This differentiation between higher- and 

lower perceived teamwork effectiveness was evident across all factors of the OSI 

questionnaire (p < .001). 

 

 

Figure 1. The OSI in higher- and lower-effectiveness groups of perceived teamwork, with 

95% confidence intervals. 

DISCUSSION AND CONCLUSIONS  

The aim of this study was to examine the relationship between Organizational 

Systems Intelligence (OSI) and perceived teamwork effectiveness. The study 

explored how OSI and its eight factors are expressed within organizations and their 

association with the perceived teamwork.  

The results show strong positive correlations between the overall OSI, its eight 

factors and perceived teamwork effectiveness. Additionally, the results showed 

that the perceived teamwork effectiveness varied within the organization with 

higher levels of effectiveness being associated with higher systems intelligence. 
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This reinforces the notion that the ability to recognize, interpret and act within 

systemic contexts is closely linked to how effectively team’s function. This 

alignment between the OSI and teamwork effectiveness supports the fundamental 

principles of systems thinking where organizational effectiveness is seen as 

emerging from the interconnected relationships between individuals, teams and the 

broader work environment (Senge, 1990).  

As teamwork becomes increasingly important within organizations (Gully et al., 

2002; Hollenbeck et al., 2012) and operational environments grow more complex 

and interdependent (Klijn, 2009; Whitcomb et al., 2020), OSI can provide a 

valuable framework for understanding and improving teamwork in such 

circumstances. Unlike traditional approaches that focus primarily on individual 

competencies or external observation, OSI highlights the importance of relational 

dynamics and the ways in which individuals contribute to the overall system. This 

aligns with previous research (LePine et al., 2008; Rousseau et al., 2006; Balkundi 

& Harrison, 2006), which emphasizes that successful teamwork is not merely the 

sum of individual efforts but emerges from the ability to manage and leverage 

team-level interactions. The OSI measure can be used within organizations to 

identify variations in teamwork and support the development of best practices. 

Additionally, OSI results can help pinpoint teams that may benefit from targeted 

interventions. 

This study has two main limitations and suggestions for further research. Firstly, 

the data was collected as a cross-sectional study within a single financial sector 

company, which limits the causal inferences and generalizability of the results to 

other industries and times. Secondly, teamwork effectiveness was measured using 

only a single question. Future research needs to employ more nuanced and 

multidimensional measures with a richer perspective on team cohesion and 

interdependent work relationships. For example, The Inclusion of Other in Self 

(IOS) scale assesses how closely individuals identify with others and the extent to 

which they incorporate them into their self-concept (Aron et al., 1992). The High-

Quality Connections (HQC) theory by Jane Dutton (2003) could also be utilized to 

measure the quality of internal team interactions. HQC theory emphasizes the role 

of brief meaningful interactions within organizations and their impact on both 

individuals and team performance. It provides a framework for examining how 

team members perceive the strength of their connections, trust and reciprocity, and 

how these factors influence the overall perception of teamwork and systemic 

intelligence. Future research is needed to apply longitudinal designs to better 

understand how SI develops over time and how interventions targeting systemic 

competencies influence organizational outcomes. Finally, mixed methods studies 

could provide deeper insights into how employees perceive and apply SI in their 

daily work interactions (Kautiala et al., 2024). 

To conclude, this study highlights the strong correlation between OSI and 

perceived teamwork effectiveness, reinforcing the systems thinking perspective 

that teamwork is associated with the richness of interconnected relationships 

between actors and their environment. As organizational environments become 

increasingly complex and as technological transformations accelerate, the ability 

to recognize and facilitate systemic relationships becomes increasingly important. 

In a world where change outpaces our ability to predict it, our greatest asset may 



Example for Preparation of Your Own Paper 9 

 

not be more data or faster systems, but the intelligence to see beyond silos, connect 

with others and act wisely within complexity. 
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