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Abstract.
Over the past decades, the interest in research and practical recommendations on innovation
climate at team and organizational level has grown. Furthermore, the positive effects of flow
experience have become increasingly present at work. For the target group of members of
product software development teams in Germany (N = 323), this study identified a
significantly positive relation between the perceived team climate for innovations and the
individual flow experience, whereas there is no significant relation between the perceived
team climate for innovations and the individual experience of worry. Gender has no
moderating effect. Regarding the four dimensions of the team climate for innovations, the
expression of vision is relatively low for the target group of product software development
teams in Germany compared to the norm tables. Participative safety is comparably high and
task orientation and support for innovations are moderately distinctive. This means, all
dimensions, except participative safety, need interventions in order to strengthen the team
climate for innovations itself and thereby foster the flow experience. Since the extent of
experiencing both flow and worry is relatively high, software product development itself and
respectively the work environments seem to be stimulating, but also concerning for team
members, which is why these aspects need action.
Keywords: business psychology; environment; perception; products; software development
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1. Introduction
The area of innovation is constantly growing. In the economic market, especially
technological innovations are considered to have a positive effect on organizations (Heinze &
Heinze, 2020). The ability to be innovative is important when thriving to remain competitive
and sustainably successful in the global economic competition. Furthermore, it is becoming
crucial for organizations to be innovative in order to differentiate their own product and
service offerings from those of their competitors and to provide added value to their own
customers (Newman, Rang, Wang & Mount, 2020). Thereby, organizations are dependent on
multidisciplinary teams, since team work promotes individual participation, the willingness to
make an effort, learning motivation, loyalty and creativity. Those effects are not only relevant
for high performance, change and innovation, but also essential for the success of a team and
the whole organization (Brodbeck, Anderson & West, 2000, B). An understanding of
innovation climate gives people in all roles of an organization the opportunity to make use of
the levers to promote innovation within the organization (Newman et al., 2020). Research
shows that the perceived team climate should be of interest to all group leaders, managers and
organizations seeking a sustainable competitive advantage (Ramírez Heller, Berger &
Brodbeck, 2014). Amongst others, there is a relationship between the leadership style and the
innovation atmosphere in an organization (Yongping Xie et al., 2018) and the innovation
performance (Gerlach, Hundeling & Rosing, 2020).
Although several workforce characteristics and outcomes on individual, team, leadership and
organizational level have been examined, little research has been conducted on the
relationship between the perceived team climate for innovations and the effects on flow or
worry (Newman, 2020). For this reason, the current study expands previous knowledge by
investigating this relationship. In general, flow is described as a state of mind that happens
when someone feels optimally challenged and fully absorbed in the currently fulfilled
activity. This state is perceived by the individual as engrossing and enjoyable
(Csikszentmihalyi, 1999) and occurs more often at work than in leisure (Csikszentmihalyi &
LeFevre, 1989). In addition to the individual pleasant perception, a positive relation between
the work-related flow experience and relevant outcomes for organizations has been shown (e.
g. Eisenberger, Jones, Stinglhamber, Shanock & Randall, 2005; Demerouti, 2006). In order to
create a scientific contribution to the effects of the team climate for innovations, this study
focuses on the connection between the team climate for innovations and the experience of
flow and worry for software development teams in Germany. Therefore, the research question
was whether there is a relation between the perceived team climate for innovations and the
experience of flow and worry for software development companies in Germany.
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1.1

Team climate for innovations

Over the last two decades, the Team Climate Inventory for Innovations (TCI) by Brodbeck et
al. (2000, B) has become one of the most important evaluation instruments to help understand
the factors affecting the climate for innovations (Houston, Jackson & Gilliotte, 2017). Hereby,
innovation is defined as the “intentional introduction and application within a role, group or
organization of ideas, processes, products or procedures, new to the relevant unit of adoption”
(West, 1990). The TCI is a psychometric test to validate the atmosphere regarding
innovations and effectivity in teams or work groups (Brodbeck et al., 2000, B). The
understanding of the climate for innovations adopted in this study is consistent with the
commonly used definition by Anderson and West (1998), who summarize it as the shared
perception of the members of a team (or organization) on team (or organizational) level to
what extent the experienced team (or organization) processes promote and enable innovation
(Newman et al., 2020). The working group of interest was described as an either permanent or
semi-permanent team to which individuals are associated and with whom they usually have
interactions to fulfil work-related activities (Anderson & West, 1998). The TCI was chosen,
since one of its use cases is the evaluation of the team climate as a part of organizational
development (Brodbeck et al., 2000, B). The construct team climate for innovations captures
four sub-dimensions of innovation climate: vision, participative safety, task orientation and
support for innovation. In addition, social desirability is measured and can be seen as a
control variable (Anderson & West, 1998).
1.2

The experience of flow and worry

It can be stated that optimal conditions benefit employees and organizations alike (e. g. Ilies
et al., 2017; Kelloway et al., 2013). Employees who are motivated by the intrinsic aspects of
their work tasks, want to continue their work and are fascinated by the tasks they perform
(Bakker, 2008). In addition, it is not necessarily decisive what we do, but how we do it, to
experience flow and thus joy in our work (Csikszentmihalyi, 1999). The flow experience is
affected by multiple parameters and is positively related to several outcomes for individuals
and organizations like a positive affect or job satisfaction (Illies et al., 2017). For the target
group of software professionals (N = 121) it has been shown that an individual’s relative dayspecific state of being recovered at the beginning of a working day is positively related to the
day-level flow experiences during work. Nevertheless, it did not reach a significant level
(r = .40) to be set as a moderating variable (Debus, Sonnentag & Nussbeck, 2014). Positive
individual effects of experiencing flow also have positive consequences for organizations
(Eisenberger et al., 2005). More experience of flow is significantly related to greater
creativity, which is related positively to developing new or useful ideas or products. Although
the direct relationship between curiosity and creativity did not reach statistical significance,
flow positively connected curiosity with creativity (Schutte & Malouff, 2020). In sum, the
first hypothesis states:
Hypothesis 1: For members of software development teams in Germany, there is a positive
relationship between the perceived team climate for innovations and the experience of flow.
When skills and requirements of an individual and the context of the situation match, not only
flow but also worry is triggered. The aspect of worry is necessary to understand the
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consequences of flow triggering challenging conditions (Klauer, Stiensmeier & Rheinberg,
2004). Furthermore, high skill and challenge are positively related to the individual
performance and partially mediated by positive mood (Eisenberger et al., 2005). Therefore,
individual coping strategies are essential to support the problem-oriented accomplishment of
work requirements. In addition, the ability of coping is also positively related to affect and
goal attainment (Daniels & Harris, 2005). As creating innovations in forms of ideas and
products is a challenging task, which needs curiosity and creativity (Schutte & Malouff,
2020), it is reasonable to assume that worry may be triggered as well. Hence, the second
hypothesis states:
Hypothesis 2: For members of software development teams in Germany, there is a negative
relationship between the perceived team climate for innovations and the experience of worry.

2. Methods
2.1

Sample and Procedure

The study was conducted with developers, agile coaches, Scrum masters, user experience
(UX) designers as well as project leads / project managers, (team) assistants and leadership
roles, all working in the area of software product development. The questionnaire was
answered online by all participants, which allowed an easy and fast evaluation of the data. All
questions were fixed response questions. The survey technique used was an online survey.
The online link was spread by networks, social media communities as well as within members
of IT teams. The participation was voluntary, without any incentives and anonymous and the
data was treated confidentially. The pretest of the study took place in April 2020 (N = 10),
face-to-face as well as online-based. The participants of the pretest were not all part of the
target group, since the focus also was on the correct spelling, grammar, understandability and
duration of the test. The study took place in May and June 2020 therefore, the time period of
the study was 2 months.
Using psychological tests, errors due to the test itself, the test application and the test person
were aspired to be avoided in order to meet the demands regarding test quality (Newton &
Shaw, 2013). Errors due to the test itself were aimed to be avoided by contacting the authors
of the tests before starting the study to get the approval for using the scales and making sure
to use the current set of items and norm tables. In order to prevent mistakes caused by the test
application, test execution information in the manuals were considered. For eliminating errors
created by the test persons, the data sets were examined with respect to certain criteria: After
cleaning the data and deleting the completed data sets with test persons not working in a team,
sets with a suspicious duration of participation and outliner sets, the total number of used
questionnaires for the data analysis was N = 323.
Data were collected by a multidimensional test. All items, including the socio-demographic
data, have been mandatory. Among the 323 test persons included in the final analysis, 40.18%
were female. Participants’ age ranged from 20 years to 62 years (M = 34.90, SD = 10.00). The
team size ranged from two team members to 30 team members (M = 9.32, SD = 5.40). Most
represented roles were developers (22.60%), (team) assistants (15.17%) and project leads /
project managers (11.15%). Most participants worked in large companies with 201 or more
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employees (54.49%). The product areas most represented were software (28.48%), online
applications and online media (23.53%) and service providers (20.12%). The most used
working methods were Scrum in an adapted form (30.96%), classic project management
(14.86%) and checklists (13.62%), followed by Kanban in an adapted form (13.00%).
2.2

Measures

In order to gain insights on the perceived team climate for innovations and the experience of
flow and worry, a multidimensional test was set up, containing two existing psychometric
tests used by permission of the authors to operationalize the constructs.
2.2.1 Team climate for innovations
The team climate for innovations was measured by the Team Climate Inventory (TCI) for
Innovations by Anderson and West (1998). The first factor, vision, refers to the concept of an
estimated result, which represents a motivating strength at work and a higher order goal. The
second factor, participative safety stands for an environment, that is felt as interpersonally not
intimidating and actively promoting interactivity and participation in decision-making. The
third, task orientation, refers to a common concern for the highest performance in fulfilment
of tasks and the accountability of individuals and teams. Finally, support for innovation
includes expectations, support and approval of efforts to initiating new and improved
procedures. Applying this four-factor model (West, 1990), the 44-item TCI by Anderson and
West (1998) was used, which also includes a six-item scale for social desirability. For the four
subscales, consisting of 13 further subscales, a variety of response scales are used to examine
the different aspects of the climate and effectivity (Brodbeck et al., 2000, B). For the items of
the subscale vision the participants are asked to which extent each statement is true for their
perception of their team. A seven-point scale is used ranging from 1 = not at all to
7 = completely. For participative safety responses are given on a five-point scale ranging from
1 = strongly disagree / very little extent to 5 = strongly agree / very great extent. For task
orientation a seven-point response scale respectively a five-point response scale is used, from
1 = to a very little extent to 7 = to a very great extent and from 1 = strongly disagree to
5 = strongly agree, respectively. Regarding support for innovations, participants indicate the
extent to which each statement given was true to their perception of their team on a five-point
scale ranging from 1 = strongly disagree to 5 = strongly agree (Anderson & West, 1998).
Example items are “How clear are you about what your team objectives are?”, “We all
influence each other” or “People in the team co-operate in order to help develop and apply
new ideas”.
The TCI was used in a pre-version (Anderson, Brodbeck & West, 2000, A) with the courtesy
of the author Brodbeck. The TCI is available as a German standardized questionnaire. The
construct of the pre-version has been selected, since it is operationalized by a highly
standardized, validated scale of TCI dimensions with an average Cronbach’s alpha of .86
(range: α = .84 - .89). The questionnaire started with the TCI. In order to validate the scales,
one of the five scales was used with 2 items less to investigate whether the scale reliability
changes. Therefore, 42 out of the 44 items of the pre-version of the TCI were used. Overall,
Cronbach’s alpha for the team climate for innovations was .96. Therefore, the TCI is reliable
for members of software product development teams in Germany. In addition, previous work
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generally indicates that the TCI shows a high degree of reliability and convergent validity
(Mathiesen & Einarsen, 2004; Anderson & West, 1996). For this reason, the validity was not
tested again within this study.
2.2.2 Flow and worry
The flow experience was evaluated by the Flow Short Scale (FSS) by Rheinberg, Vollmeyer
and Engeser (2019). The TCI scales were followed by the FSS with 13 items, including 10
items for the subscale flow and three items for the subscale worry. The order of the two scales
was selected this way, since the items within the TCI are more precisely answerable than the
FSS, in order to prevent frustration for the participants. The order of the items within the
study was determined by the order within the two standardized psychometric tests, which
were combined in one new test with the authorization of the authors. The FSS was used with
the courtesy of the author Rheinberg and in compliance with the Creative Commons
conditions. The FSS is available in a German standardized questionnaire (Rheinberg et al.,
2019). The construct is operationalized by a highly standardized, validated scale (α = .90)
(Klauer et al., 2004). All items were answered on a seven-point Likert scale, ranging from
1 = not true at all to 7 = very true. The participants were instructed to report their experience
at work. Sample items for flow were “I feel just the right amount of challenge” and “I am
totally absorbed in what I am doing”. For worry example items are “I won’t make any
mistake here” and “I am worried about failing” (Rheinberg et al., 2019). Overall, for the
subscale of flow Cronbach’s alpha was .84 and ranged over all items if an item dropped from
.81 to .85. For the subscale of worry, Cronbach’s alpha was .73 and ranged over all items if an
item dropped from .54 to .75. Therefore, the FSS is reliable for members of software product
development teams in Germany. Prior research also found the FSS to be reliable and valid
(Kryazos et al., 2008). Since the participants were working in Germany and both scales, the
TCI and FSS are, as stated, available in a German validated version, the questionnaire was
conducted in German.
2.3

Control Variables and prerequisites

In order to control the data, the sub-scale social desirability of the TCI was considered.
Comparing the results of the study to the norm tables of Brodbeck et al. (2000, B), the results
show that for members of software development teams in Germany, social desirability is
recognizable to a certain extent (M = 3.41, SD = 0.04, sum scale value of 20.44, see Table 1).
Therefore, tests of the prerequisites were made to a special degree in order to ensure
methodical quality. The Durbin-Watson statistics for autocorrelation showed, that there are no
first-degree autocorrelations effects, so the residuals do not correlate, which can be seen for
the model of the team climate for innovations and flow and worry in Table 2.
The variance inflation factor (VIF) showed, that multi-collinearity does not exist (< 10). Due
to the sample size of N = 323, the results were bootstrapped to avoid the residual plot showing
the residuals vs. predicted displaying heteroscedasticity of the residuals and to strengthen the
homoscedasticity assumption of the residuals, which can be seen in Figure 1. Bootstrapping
was based on 5000 replicates.
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Figure 1: Residuals vs. predicted values, standardized residuals histograms and Q-Q plots for standardized
residuals for the perceived team climate for innovations and flow and worry
Flow

Worry

As displayed in figure 1, in the scatter plot you can see that the values bounce randomly and
thereby form a roughly horizontal band around the residual line. Little data points stand out
from the basic random pattern of the other residuals. In addition, the histogram strengthens
the appearance. For significance testing of normal distribution with the chosen alpha level of
.05, the p-values of the Shapiro Wilk test (Table 1) show that the p-values for the TCI
(p < .001), flow (p = 0.185) and worry (p < .001) are greater than .05, so the null hypothesis,
that the data are normally distributed, is not rejected. In addition, the Q-Q plot shows that the
data points for both models are very close to or even on the linear path.
For the TCI, the reference measures and norm tables of the target group of members of
product and software development teams were used (Brodbeck et al. 2000, B). For the FSS
the comparative key figures and norm tables were used (Rheinberg et al., 2019).
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3. Results
3.1

Descriptive statistics

Means, standard deviations, medians, minimums and maximums are displayed in Table 1.
The descriptive statistics of the TCI include the sum scale values of all subscales and the
relating stanines in order to relate to the norm tables (Brodbeck et al., 2000, B).
Table 1: Descriptive statistics for TCI, flow and worry
Valid Missing M
SD
Vision
Participative safety
Task orientation
Support for innovations
Social desirability
TCI (overall)
Flow
Worry

323
323
323
323
323
323
323
323

0
0
0
0
0
0
0
0

3.75
4.12
3.84
3.78
3.41
3.82
4.74
4.01

0.03
0.03
0.04
0.04
0.04
0.03
0.05
0.08

ShapiroWilk
0.97
0.95
0.95
0.97
0.98
0.97
0.99
0.98

P-value of
Shapiro-Wilk
< .001
< .001
< .001
< .001
< .001
< .001
0.185
< .001

Sum scale
value
33.74
49.34
26.88
30.15
20.44
-

Stanine
2
7
6
6
-

Comparing the results of the study to the norm tables for product and software development
teams of Brodbeck et al. (2000, B), the results of the current study show that for members of
software development teams in Germany, the dimension vision is relatively low (stanine
range 1, 2, 3), below average. Participative safety is comparably high (stanine range 7, 8, 9).
Task orientation and support for innovations are average (stanine range 4, 5, 6). The extent of
the experience of flow (M = 4.76, SD = 0.05) and worry (M = 4.01, SD = 0.08), both are
relatively high (Rheinberg et al., 2019).
3.2

Hypotheses testing

Table 2 shows the results of the regression analysis used to test the hypotheses, the relation
between the team climate of innovations and flow and worry. For both models, the p-values
are > .05, which indicates a positive directional relation.
Table 2: Model Summary – Flow and worry

Worry

Flow

R

R²

Adjusted
R²

RMSE

R²
Change

H₀

.000 .000

.000

0.902

.000

H₁

.624 .389

.388

0.706

.389

H₀

.000 .000

.000

1.511

.000

H₁

.060 .004

.000

1.510

.004

F
Change

204.769

1.158

df1 df2 p

Durbin-Watson
Autocorrelat Statistic p
ion
-0.010 2.017
.879

0

322

1

321 < .001 0.049

1.901

.369

0

322

-0.036

2.070

.529

1

321 0.283

-0.030

2.056

.613

Hypothesis 1: For members of software development teams in Germany, there is a positive
relationship between the perceived team climate for innovations and the experience of flow.
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The bivariate correlation coefficient for flow p < .001 indicates a positive correlation between
the perceived team climate for innovations and flow regarding the population of members of
software product development teams. In addition, with the characteristic sample value
r = .624, it can be stated that there is a significant positive correlation between the perceived
team climate for innovations and flow. In this case, a bivariate correlation exists, so the
correlation coefficient will be directly considered as standardized effect size measure. With a
value of r > .5, there is a strong effect (Cohen, 1988). Figure 2 also shows the partial
regression plots for testing hypothesis 1 with the relation between the perceived team climate
for innovations and flow.
Figure 2: Partial regression plot for team climate for innovations and flow, respectively worry

In addition to the numbers before, in Figure 2, the partial regression plot shows the linear
dependency between the covariate team climate for innovations and the dependant variable
flow. The R²-value in Table 2 indicates that team climate for innovations is a suitable
covariate to explain flow as a dependent variable with 38.9 % of the variation within the
model. The adjusted R² did not improve, which means that the fit of the model regarding the
data needs to be seen critically.
Pearson’s correlation showed a significant correlation between the perceived team climate for
innovations and the experience of flow (r = .624, p > .05), the perceived team climate for
innovations accounts for 38.9 % of the variance the flow experience, which leads to accept
hypothesis 1. There is a positive relation between the perceived team climate for innovations
and the flow experience for members of software product development teams in Germany.
Hypothesis 2: For members of software development teams in Germany, there is a negative
relationship between the perceived team climate for innovations and the experience of worry.
Regarding the bivariate correlation coefficient for worry with p = 0.283, there is a positive
correlation between the perceived team climate for innovations and worry regarding the
population of members of software product development teams. In addition, with the
characteristic sample value r = .060 (Table 2), it can be stated that there is almost no
correlation between the perceived team climate for innovations and worry. Since a bivariate
correlation exists, the correlation coefficient will be directly considered as standardized effect
size measure. With a value of r < .1, there is no effect (Cohen, 1988). Additionally, Figure 2
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shows the partial regression plots for testing hypothesis 2, which indicates that there is almost
no dependency between the covariate team climate for innovations and the dependent variable
worry. The R²-value in Table 2 supports that team climate for innovations is not suitable to
explain worry as a dependent variable with 4 % of the variation within the model. The
adjusted R² did not improve, which means that the fit of the model regarding the data needs to
be seen critically.
Pearson’s correlation showed a slightly positive, but no significant correlation between the
perceived team climate for innovations and the experience of worry (r = .060, p > .05), the
perceived team climate for innovations accounts for 4 % of the variance of the experience of
worry, which leads to reject hypothesis 2. There is no relation between the perceived team
climate for innovations and the worry experience for members of software product
development teams in Germany.
In order to avoid gender effects, a moderation was examined, which is displayed in Table 3.
Table 3: Coefficients of testing gender effects
Model
H
₀

H
₁

(Intercept)
TCI
Gender
(Intercept)
TCI
Gender
TCIxGender

Unstandardized
1.118
1.000
-0.130
0.997
1.032
-0.053
-0.020

Standard
Error
0.300
0.070
0.080
0.906
0.234
0.548
0.142

Standardized t
0.623
-0.071
0.643
-0.029
-0.046

3.725
14.317
-1.632
1.100
4.412
-0.097
-0.142

p
< .001
< .001
0.104
0.272
< .001
0.923
0.887

Gender was evaluated as a dichotomous moderator. For the H1 Model (Table 3), it can be
stated, that there is no significant interaction effect of the perceived team climate for
innovations on flow, which means it is not moderated by gender.

4. Discussion
In order to make use of team work that contributes to an organizational success,
individuals need to be able to collaborate constructively and productively. As a prerequisite, a
special atmosphere for innovation and team effectivity is needed (Brodbeck et al., 2000, B).
Although, there is research evidence and common knowledge about the increasing importance
for successful companies to define vision, mission and corporate values, it seems to have not
yet become common practice to have such (Bratianu & Balanescu, 2008). With regards to
Brodbeck et al. (2000, B), the low level of the perceived vision shows that the members of
software product development teams in Germany lack a clear, achievable, socially shared
vision and associated goals that are valued by all. Intense and structured interventions are
needed. Having a shared vision, helps to communicate internally and externally the existential
goal of the company (Bratianu & Balanescu, 2008). It is important to have a psychologically
safe environment, especially for software development organizations (Thorgen & Caiman,
2019). Regarding participative safety, the team climate for the target group is solid. It can be
assumed that teams meet regularly and/or all members take part in the decision-making
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process. In addition, team members feel secure when submitting new ideas to the team. They
trust each other and contribute fully to the achievement of the team goals and vision
(Brodbeck et al., 2000, B), which presupposes that these are available. There is room for
improvement concerning task orientation and the support for innovations. There is a wide
range of recommended software development and quality assurance practices (Ghanbari,
Vartiainen & Siponen, 2018). When it comes to task orientation, team members basically
stand behind the goals of excellent performance standards. Sometimes the own work is
viewed critically or constructively, and help for the further development of new ideas is
basically available. Regarding the support for innovations, there is some support for
innovation, but willingness and active support could be improved. There is some innovation
to a certain extent, but the usual is preferred. More resources could be used for innovation
(Brodbeck et al., 2000, B). In terms of social desirability, the target group shows an average
tendency of response behavior. A certain glossing over of the social and / or task climate is
discernible (Brodbeck et al., 2000, B). The tendency of socially desirable answers can be seen
as critical under the aspect that organizational research has identified psychological security
as a critical factor for understanding phenomena such as voice or teamwork (Edmondson &
Lei, 2014).
As the results of the linear regression analysis show, the significantly positive relation
between the perceived team climate for innovation and the flow experience expands previous
knowledge on workforce characteristics and outcomes on individual, team, leadership and
organizational level (Newman et al., 2020). The likelihood of a positive correlation between
challenge and workload (Ilies et al., 2017) also supports the assumption of a liberated
approach in handling challenges as a characteristic of an organizational culture supporting
innovativeness and decisiveness (Heinze & Heinze, 2020). The extent of experiencing flow
for members of software product development teams in Germany is high compared to the
reference measures (Rheinberg et al., 2019), which can be seen as an asset for those
organizations. Furthermore, workplace changes not only satisfy employees' needs for
competence and autonomy, which leads to greater satisfaction and positive effects on the
workplace, but also promote the experience of flow. Therefore, organizations could not only
improve the well-being of employees by enabling them to design their workplaces in a way
that facilitates the flow of work but also supports innovations (Illies et al., 2017), which is
another potential driver for organizations to remain sustainably innovative, successful and
competitive.
Although there is no significant correlation between the perceived team climate for
innovations and the experience of worry, the high extent of experiencing worry for software
product development teams in Germany (Rheinberg et al., 2019) can be seen as an indicator
that either the consequences of flow triggering challenging conditions are perceived to be too
uncertain (Klauer, Stiensmeier & Rheinberg, 2004) or that the culture does not support the
feeling of being psychologically safe. This shows that these organizations underestimate the
human need to feel safe at work, which is a prerequisite for growing, learning, contributing
and working effectively in a rapidly changing world. Team members must feel safe so that
they are willing to offer ideas, admit mistakes, ask for help or even give feedback in the
hierarchy of the organization (Edmondson & Lei, 2014). Therefore, it needs further
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examinations to understand why there is no or even no negative relation between the
perceived team climate for innovations and experiencing worry.
4.1

Managerial implications

All activities with regards to supporting innovations start with providing support and
articulating a vision by the leadership. In addition, there is a necessity for managers to
encourage the members of their teams to be reflexive, ambitious and motivate one another
(Newman et al., 2020). This can be a particular challenge for the growing number of
organizations that are looking for ways to be less hierarchical, more innovative, more agile
and more enriching for employees (Lee & Edmondson, 2017). In order to strengthen the
assumption that a liberated approach in handling challenges is characteristic for an
organizational culture supporting innovativeness and decisiveness (Heinze & Heinze, 2020),
managers also find it helpful to develop a climate of innovation within the team to design
team tasks that are complex and challenging (Newman et al. 2020), which needs managerial
attention and action. In addition, managers should focus on actions and their behavior
supporting team members to feel safe so that they are willing to offer ideas, admit mistakes,
ask for help or even give feedback in the hierarchy of the organization (Edmondson & Lei,
2014). Further research should examine the appropriate leadership style for the target group.
4.2

Limitations and directions for future research

The target group showed social desirability to a certain extent. This can be seen as critical
with regards to the credibility of the answers given in the part of the TCI, but also with
regards to all answers. Due to the arrangement of the scales, there may be sequential effects.
These are averaged out if an effect exists because the order was identical for all participants.
However, the survey should again be randomized for verification. In addition, in order to
avoid a sampling error, the study should be replicated to review whether the sample selection
maps the population relations. Furthermore, due to the values for R², a systematic prognosis
based on this model should be verified. The test validity for the FSS (Kryazos et al., 2018) is
given for other cultural contexts but not enough for the German one and the target group of
interest. Although prior work generally indicates that the TCI shows a high degree of
reliability and convergent validity (Mathiesen & Einarsen, 2004; Anderson & West, 1996),
this should be examined for the chosen target group. Those are further critical aspects with
regards to the scientific quality of this study.
Since the manners in the area of software product development are based on the German
informal personal address, the questionnaires were adapted in the salutation, and spelling
mistakes in the scales were corrected. These adaptations can also lead to distortions. Due to
the wide range of team size from two team members to 30 team members, the research should
be revised with different team sizes to examine whether there are group differences and
effects. Further group differences should be investigated concerning the working method,
company size or the structuring of high or low hierarchy levels. In order to strengthen the
knowledge with regards to core product software development roles, a repetition with
software developers, UX designers and Scrum masters or agile coaches should be conducted.
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Due to the importance of psychological safety for developing a climate for innovations on the
one hand and fostering the experience of flow and the avoidance of worry on the other hand,
further research should evaluate the extent of psychological safety for the target group of
software product development teams in Germany. Furthermore, it should be examined, which
kind of leadership style promotes the existence of psychological safety.

5. Conclusion
Making use of the significant correlation between the perceived team climate for
innovations and the experience of flow, it should be focused and strengthened as part of
organizational development (Brodbeck et al., 2000, B), since more experience of flow is
significantly related to greater creativity, which is related positively to developing new or
useful ideas or products (Schutte & Malouff, 2020). Because of the relationship between the
leadership style and the innovation atmosphere in an organization (Yongping Xie et al., 2018)
and the innovation performance (Gerlach, Hundeling & Rosing, 2020), especially group
leaders and managers should be supported by suitable actions to make use of the sustainable
competitive advantage (Ramírez Heller, Berger & Brodbeck, 2014) of having a flourishing
innovation climate. Although no relation between the perceived team climate for innovations
and the experience of worry could be examined in this study, the extent of experiencing worry
in general is characteristically high for members of software product development teams in
Germany. Therefore, supporting the development of individual coping strategies is essential
to support the problem-oriented accomplishment of work requirements (Daniels & Harris,
2005).
In general, regarding the four dimensions of the team climate for innovations, the expression
of vision is relatively low for the target group compared to the norm tables, which indicates a
strong need of action for software product development organizations in Germany in order to
make use of the positive effects of having clear orientation by having a strong and shared
vision. Participative safety is comparably high and task orientation and support for
innovations are moderately distinctive. This means, all dimensions, except participative
safety, need organizational and leadership interventions in order to strengthen the team
climate for innovations itself and thereby support the flow experience of their employees and
make use of the known organizational advantages of this effect.
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