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ABSTRACT
Systems intelligence (SI) takes systemic, an employee-level, pragmatic, bottom-up,
behavioral and interactional approach to organization. A goal of this research is to
explore relation between SI and both perceived performance of organization and
wellbeing. We conducted a survey with health care and education organizations. Organizational Systems Intelligence (OSI) correlated positively with perceived performance
of organization, work engagement, mental work ability, and negatively with perceived stress. In addition, perceived performance had stronger correlation with OSI than
wellbeing measures. This research underlines importance of addressing SI as a part
of human resource development in organizations.
Keywords: Systems intelligence, Perceived performance, Human resources management,
Wellbeing at work

INTRODUCTION

The Organizational Systems Intelligence (OSI) scale (Törmänen et al. 2021a)
is a quantitative instrument for evaluating how well systems skills, such as
those discussed by Peter Senge in his classic The Fifth Discipline (Senge, 1990)
are present in an organization. The OSI scale distinguishes itself from
other organizational measurement tools by focusing strictly on the everyday, individual-level behavior of people in the organization. As the authors
note, the OSI “depicts the learning organization as emerging from behaviors
and aspirations of people in the everyday of their work, in a way that can be
perceived by people themselves” (Törmänen et al. 2021a).
The OSI scale has originally been introduced in the context of human
resource development and to support the development of learning organizations (Örtenblad, 2018). We believe, however, that its promise of “improvement possibilities in and among people in contrast to structural manager-level
constructs” (Törmänen et al. 2021a) is also applicable in many other contexts, such as for improving workspace wellbeing. Many of the OSI scale
items, such as “In my organization, people approach each other with warmth
and acceptance”, are surely desirable behaviors also from the perspective of
wellbeing.

© 2022. Published by AHFE Open Access. All rights reserved.

55

56

Jumisko-Pyykkö et al.

In this article, we connect the OSI scale with organizational wellbeing
measurements to explore whether the OSI framework could be used to also
improve the wellbeing of employees and other members of an organization. We believe that this approach brings significant novelty to the field,
as the systems intelligence perspective can provide new approaches to developing employee wellbeing, and the OSI scale can provide an easy-to-use,
improvement-focused tool that is easy to apply on all levels of the organization. Furthermore, we tackle one of the recognized limitations of the original
study, which was conducted with an online sampling strategy, by focusing on
two specifically selected health care and education organizations. As such,
this article also serves to improve understanding of the OSI construct.
SYSTEMS INTELLIGENCE

Systems Intelligence (SI) is originally defined as (Saarinen and Hämäläinen,
2004):
“[…] 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 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.”
Depending on the perspective, we can consider SI either as “intelligent behavior” or as a skill that can be learned. Individuals can use the SI framework
to reflect on their own skills and possibilities for growth, while teams and
organizations can use its terminology to discuss how behavior within their
group could be improved.
As a framework, SI relates to many fields. It draws especially from the
systems sciences (Hämäläinen and Saarinen, 2006) and the “five disciplines”
of Peter Senge (1990). The SI framework has been applied in several domains,
including knowledge management (Sasaki, 2014), personal growth (Saarinen
and Lehti, 2014), design thinking (Harviainen et al. 2021; Jumisko-Pyykkö
et al. 2021), and engineering disciplines (Hämäläinen at al. 2018). For a
historical summary of SI, see (Törmänen, 2021).
From the perspective of further research and applications, an especially interesting area of SI research is provided by the quantitative Systems
Intelligence Inventory (Törmänen et al. 2016) which allows self-report assessment of one’s own SI-related strengths and weaknesses. The inventory
presents eight dimensions of systems intelligent behavior: Systemic Perception, Attunement, Attitude, Spirited Discovery, Reflection, Wise Action,
Positive Engagement, and Effective Responsiveness. The same inventory contents and dimensions can be used for peer evaluation (Törmänen et al. 2021b)
and for organizational evaluations (Törmänen et al. 2021a), of which the
latter is also the focus of this article.
These three measures allow the evaluation of an individual’s or an organization’s systems intelligence capabilities from different perspectives and
for different contexts; in the context of one’s own work, one’s life at
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home, or how a team or an entire organization manages to succeed in their
environment.
The OSI scale has been observed to be strongly correlated with perceived
organizational performance (Törmänen et al. 2021a). When compared with
existing measurement tools, the scale distinguishes itself by focusing purely
on the individual. OSI discusses behaviors and changes that can be taken into
action by an individual member of the organization, rather than describing
top-down processes or suggesting structural changes. In this, the approach
joins the recent “Copernican turn” described by Rigby & Ryan (2018), where
the focus on developing human resources is shifting from institutions to individuals. From the perspective of wellbeing, this focus on individuals can be
highly desirable. If improving in systems intelligence means that wellbeing is
also improved, then the OSI scale can be used as a tool for both micro-level
interventions within individual teams, as well as for supporting wide-ranging
organizational development programs.
The eight dimensions of SI and OSI can be divided into four different
aspects: systemic perception, attitude, thinking, and acting. While some
dimensions such as Reflection are highly cognitive and intrapersonal, other
factors such as Attunement and Positive Engagement strongly relate to communication and forming connections with other people. The interpersonal
dimensions relate SI to Emotional Intelligence (Goleman, 1995; Salovey
and Mayer, 1989). The correlation between self-report assessments of the
SI factors and Emotional Intelligence have been observed to be strong
(Törmänen et al. 2016).
The dimensions of SI also link to various aspects of work wellbeing. SI
considers how individuals in the organization handle positive and negative
emotions (via the dimension of Attitude) and changes in their environment
(via the dimension of Spirited discovery). Relating the factors of the OSI
scale to measures of wellbeing such as work ability, work engagement, and
stress should show how strongly individual perceptions of systems intelligent behavior in the organization are connected to the direct measures of
wellbeing.
A goal of this study is to explore the relation between OSI and both perceived performance of organization and wellbeing. We include the OSI scale and
perceived organizational performance using a similar phrasing as the original OSI paper. We relate OSI with the well-known wellbeing instruments of
Utrecht Work Engagement Scale–9 (UWES-9) (Schaufeli et al. 2006), Work
Ability Score (WAS) (Gould et al. 2008) and Perceived Stress Scale (PSS)
(Cohen, 1994).
RESEARCH METHOD

A survey was used as a method to gather data about OSI, perceived performance and wellbeing. The OSI scale measures eight factors of systems
intelligence with 32 items on a 6-point scale from “almost never” to “almost
always” (Törmänen et al. 2021a). Compared to the original OSI, we instructed the participants to evaluate their organization and the items in Finnish
in a “we” form without starting all items with “in my organization”. The
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Table 1. The characteristics of the sample.

Organization

Age (years)

Gender

Superior

Work experience (years)

Health care
(N = 42)

< 30: 17%
31-40: 31%
41-50: 31%
51-60: 19%
>60: 2%
< 30: 5%
31-40: 15%
41-50: 34%
51-60: 39%
>60: 7%

Female: 90%
Male: 10%
N/A: 0%

yes:17%
no: 83%

Female: 80%
Male:18%
N/A: 2%

yes: 13%
no: 87%

0-10: 33%
11-20: 43%
21-30: 19%
31-40: 5%
> 40: 0%
0-10: 21%
11-20: 34%
21-30: 25%
31-40: 16%
> 40: 3%

Education
(N = 61)

items were, e.g., “We approach each other with warmth and acceptance”
and “We have a positive outlook on the future”. Internal consistency was
found to be good for all factors (Systemic perception (α = .91), Attunement
(α = .85), Positive attitude (α =.78), Spirited discovery (α =.89), Reflection
(α = .84), Wise action (α = .84), Positive engagement (α = .87), Effective
responsiveness (α = .78)).
Perceived performance was phrased as “On a scale from 0 to 10, how
successful is your organization in its field?” (Törmänen et al. 2021a). It was
assessed on a 11-point scale with the labels 0 as “Very bad,” 5 as “Average,”
and 10 as “Excellent”.
Wellbeing was evaluated using five different measures. Work engagement
was measured using the Utrecht Work Engagement Scale–9 (UWES-9) including nine statements (e.g., “At my job, I feel strong and vigorous”) and rated
on a 7-point scale from “never” to “everyday” (Schaufeli et al. 2006). Its
internal consistency was excellent (α = .94). The current physical and mental work abilities were measured on a work ability score (WAS) from 0 to
10 (Gould et al. 2008). WAS is a part of the Work Ability Index (ibid), and
methodological studies have shown that this single question is a valid indicator (Ilmarinen and Tuomi, 2004; Tuomi et al. 2001). WAS has a link to
perceived productivity, and thus can be used as a latent variable for assessing
an organization’s subjective productivity (Vänni et al. 2012). The perceived
health status was measured on a 0-10 scale. Studies have shown that the
contingency coefficient between perceived work ability and perceived health
status is high (Vänni et al. 2018). The perceived stress level was assessed with
the Cohen-4 measure which consists of four items on a five-point scale from
0 “never” to 4 “very often” (Cohen, 1994). Cohen-4 is the shorter version
of the original 14-item perceived stress scale (Cohen et al. 1983) and it has
showed adequate internal consistency and reliability (Vallejo et al. 2018). An
acceptable level of internal consistency was reached (α = .76).
A total of 103 respondents filled the online survey between March and
August 2021 (Table 1). The respondents were from two different organizations. The mean age of the respondents was 45.6 years (sd 10.6), mean work
experience 18 years (sd 11), and the majority were female (84.5%) and in a
non-superior position (85.4%).
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Table 2. Pearson’s correlations for OSI, perceived performance and wellbeing.

Organisational
systems
intelligence
(overall)
Systemic
perception
Attunement
Attitude
Spirited
discovery
Reflection
Wise action
Positive
engagement
Effective
responsiveness
Perceived
performance

Perceived
performance

Perceived Work
stress
engagement

Mental
work
ability

Physical
work
ability

Health

.663***

-.423*** .405***

.373***

.229*

.280**

.647***

-.290**

.289**

.216*

.260**

.579***
.511***
.533***

-.423*** .348***
-.372*** .406***
-.259** .380***

.378***
.306**
.308**

.259**
.223*
.042

.314**
.262**
.104

.585***
.565***
.597***

-.439*** .396***
-.333** .378***
-.511*** .372**

.371***
.306**
.377***

.148
.245*
.254**

.205*
.297**
.272**

.612***

-.323**

.271**

.258**

.220*

.249*

-.227*

.180

.260**

.197*

.241*

.270**

Correlation is significant ***p<.001**p< 0.01; *p< 0.05 (2-tailed); N = 103.

RESULTS

The results show correlations between OSI and both perceived performance
and wellbeing measures (Table 2). There is a significant moderate positive
correlation between overall OSI, its eight factors and perceived performance.
A linear regression model between perceived performance and overall OSI
(β=.663, p<.01) would explain 40.3% of variability (p<.01). We also categorized evaluations of perceived performance in the top performing (ratings
9-10) and the lower performing groups (ratings 0-8) within organizations
studied (Figure 1). 24% of participants of organization A and 34% of organization B experienced their organization being a top performing. When
comparing the top performing and the lower performing groups, MannWhitney U test was used for the organization A as the presumption of
parametric methods was not met, and for the organization B parametric independent samples t-test was used (Coolican, 2004). The result showed that
when participants experienced their organization as being top performing,
their overall SI scores were significantly higher compared to other groups
with lower levels of perceived performance (Organization A: U=−286.5,
p<.001; Organization B: t(59)=4.90, p<.001). This differentiation between
high- and lower perceived performance was visible in all factors of the OSI
questionnaire (all comparisons A: p<.05; B: p<.05).
The results show correlation between OSI and wellbeing measures, but
the direction varies depending on the measures used. There is a significant,
linear, and moderate positive correlation between the overall OSI and work
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Figure 1: Mean scores for overall Organizational Systems Intelligence and its eight
factors within two organizations on two perceived performance levels.

engagement and mental workability. Similarly, all OSI factors and work engagement and mental workability show a positive linear correlation. There is
also a weak positive correlation between overall OSI and physical workability
and health. In contrast, there is a significant moderate negative correlation between overall OSI and perceived stress. This negative correlation is
also visible between the OSI factors and perceived stress. Especially, Positive
engagement, Attunement and Reflection show moderate negative correlation
with perceived stress while all other factors show at least weak correlation.
Finally, perceived performance correlates weakly and positively with mental
and physical workability and health and negatively with perceived stress.

DISCUSSION AND CONCLUSIONS

The aim of this study was to explore the relation between OSI and both
perceived performance of organization and wellbeing. The results show
strong positive correlations between overall OSI, its eight factors, and perceived performance confirming previous research (Törmänen et al. 2021a). Our
results also show that perceived performance can vary within organization
and a high performance is associated to a high level of systems intelligence. The results also show that OSI and its eight factors correlate positively
with work engagement and mental workability, and negatively with perceived
stress.
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The two organizations included in this study are large public organizations,
where people evaluated organizational systems intelligence and perceived
performance from their own perspective. Therefore, variance in both OSI
and perceived performance is expected; units have different objectives, and
from different perspectives, the organization may seem to perform better or
worse. Based on the strong correlation observed in this study, it appears that
individuals who feel that their own environment exhibits systems intelligent
behavior also feel that that the organization is performing well.
Wellbeing instruments were found to not correlate strongly with perceived performance. While wellbeing was measured on an individual level and
can therefore be expected to have somewhat lower correlations with organizational metrics, these results do suggest that improving organizational
systems intelligence capabilities could be a promising solution to improving
both individual employee wellbeing and organizational performance at the
same time.
The OSI measure could also be used within organizations to help share
best practices from high-performing teams and units with others, and to identify units that could benefit from interventions. OSI results could be used to
develop targeted improvement programs to units that are, e.g., experienced
to have low Positive Engagement or Reflection scores.
This study is limited by its relatively small sample size and its focus on only
two organizations. As participation to the study was voluntary, the sample
may also not represent the entire organization. The results may also be affected by the time of the questionnaire; the results were gathered during the
COVID-19 pandemic, which caused exceptional work conditions and extra
stress and pressure on the employees.
Based on the promising results shown here, we believe further research on
the link between OSI, performance, and wellbeing would be highly interesting. Future research could focus on widening the scope of the research to
multiple organizations; following the used instruments over time to observe
changes in OSI, perceived performance, and wellbeing; and on modeling any
possible causal relationships between the metrics.
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