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Abstract: Innovation refers to the implementation of creative ideas into practice. In that sense,
innovative work behavior (IWB) is a type of behavior and a multidimensional construct that involves
four factors: the generation, promotion, realization, and sustainability of new ideas for the whole
organizations’ benefit. Thus, the development of instruments for measuring and singling IWB is an
interesting and necessary endeavor. The present study appraises the psychometric properties of the
Greek version of the innovative work behavior scale IWBS-G), a 44-item self-reported instrument,
using data collected from two studies with in-service teachers. In the first study dataset (N = 485),
exploratory factor analysis was applied, which, by implementing scree plot with parallel analysis,
revealed the dimensionality of four factors, namely: Idea Generation (1G), Idea Promotion (IP), Idea
Realization (IR), and Idea Sustainability (IS). The corresponding reliability measures using Cronbach’s
alpha and McDonald’s omega ranged between 0.917 and 0.944. In the second study dataset (N = 964),
confirmatory factor analysis validated a sufficient fit of the measurement model [x? = 396.85, df = 203,
p < 0.001; CFI = 0.995; TLI = 0.994; RMSEA = 0.031], while the corresponding internal consistency
measures ranged between 0.814 and 0.914. Furthermore, measurement invariance was conducted,
which demonstrated insignificant differences between genders. Discussion on the significance of
innovative work behavior and the potential implementation of the IWBS instrument in educational
research is provided.

Keywords: psychometric properties; confirmatory factor analysis; innovative work behavior; mea-
surement invariance; gender

1. Introduction

In knowledge-based societies, where intense competition is prominent, innovation
is a key prerequisite for the viability and success of any organization (Amabile and Pratt
2016). In this context, given the increasing demands for sustainability, innovative work
actions typically need to go beyond prearranged job description duties. Innovative work
behavior (IWB) is a differentiated form of creative behavior, since it includes not only the
generation, but also the adoption and the implementation of novelty. The importance and
the principal merit of IWB is reflected in the growing interest in the contemporary literature,
which exhibits international and cross-cultural endeavors, studying the conditions and
presuppositions of IWB development (Atatsi et al. 2022; Fan et al. 2021; Haque and Yamoah
2021; Isik et al. 2021).

IWB has been characterized as a repetitive, complex, and nonlinear activity (King
and Anderson 2002; Messmann and Mulder 2011). As such, researchers face particular
hitches in their attempts to understand the underlying process; thus, they tend to focus
on the identification and description of successive stages that might be followed. These
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stages include the conception of a new idea, the discussion about it among the members of
the organization, its implementation, and the efforts to transfer and disseminate the novel
concept in a broader context that goes beyond the framework of the organization. The
above conjectures have spurred research interest in exploring IWB; however, the relative
theory has not been fully developed and is constantly being updated (Lambriex-Schmitz
et al. 2020). In this inquest, IWB and its psychological decedents are culturally dependent,
and the measurement issues are of primary concern. To this end, the present endeavor
contributes to the research field with the adaptation of the innovative work behavior scale
in the Greek population.

1.1. IWB Dimensions

IWB is introduced in the literature with a variety of definitions. According to them,
IWB refers to the intentional generation, introduction and implementation of new ideas
within an organization in order to benefit the individual, the group and/or the organization
as a whole (Janssen 2000). Moreover, IWB is thought to describe the contribution of em-
ployees to the development of the organization’s innovation (Messmann and Mulder 2011;
West and Farr 1990). IWB has been defined as an iterative multi-stage process, in which
employees’ behavior aims to deliberately create novel concepts after exploring different
possibilities. It also includes the planning for the implementation and the execution itself,
without neglecting to examine the sustainability of these ideas and the required actions,
aiming to benefit the whole organization in the long run (Lambriex-Schmitz et al. 2020).
Based on the above, IWB is a sequence of tasks in which employees’ observed behavior
changes dynamically, while, at the same time, the viability of organizations lies in the
creation, promotion, and realization of new creative ideas.

Regarding the dimensions of IWB, early research (Kanter 1988; Scott and Bruce 1994)
records three stages, which include the generation of new ideas, the formation of a coalition
of members of the organization for the novel concept and its implementation in a broader
context. Later, it was proposed (De Jong and Den Hartog 2010) that IWB consists of
four stages. Exploration of opportunities was introduced as a fourth dimension of the IWB,
because it consists of its own challenges, since it requires constant monitoring of work
developments, changes in organizational structures, events in other organizations, as well
as new individual ideas. In this context, the generation of new ideas stems from the critical
examination of individual and collective beliefs and includes the treatment of work-related
difficulties. The promotion aims at supporting creative environment, concerning both the
colleagues and the negotiation of key factors, such as the available resources and the
licenses for the dissemination of novel concepts inside and outside the organization. The
realization marks the development of a functional and easy-to-use model, with the aim of
each user being able to examine and avoid possible side effects, but also to plan its effective
implementation in the work context.

The most recent approach for IWB is based on the model of Messmann and Mul-
der 2012. It contains statements that refer to the aforementioned dimensions, such as
opportunities exploration, generation, promotion, and realization of innovative concepts.
However, the sustainability of the new idea is examined for the first time, proposing a new
five-dimensional model, which emphasizes the need for a stabilization or continuation phase
as a critical stage for the completion of an innovative process (Lambriex-Schmitz et al. 2020).
Sustainability reflects the optimization of the novel idea with the continuous distribution of
information among the members and its deep integration in the system of the organization
(Fullan 2007; Loh et al. 2013), as well as the dissemination of the concept on a larger scale
outside the organization, where it has been developed by creating a channel for spreading
vision, communication and results related to innovation (Loh et al. 2013).

The members of the organization working for the realization of the new idea should
focus on its implementation, both in the long run and in the short term, without forgetting
that the sustainability of the said concept should be their primary goal. Finally, since a
creative idea is not considered as innovation until it is implemented or institutionalized
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(Van de Ven 1986), legislation constitutes a valid way of integrating novelty into the deeper
structure of the organization (Gannaway et al. 2013).

1.2. IWB in the School Framework

The present work focuses on teachers’ innovative work behavior (TIWB), which
concerns the school practices through every educational context. In the school context, the
constant knowledge acquisition, the interdisciplinarity, the multicultural character of the
classrooms, but also the high societal expectations, point out the need for the development
of innovative practices (Organisation for Economic Cooperation and Development 2005). In
addition, the ensuing community demands from both students and teachers (Bransford et al.
2005), combined with the development and integration of new technologies in educational
settings (Thurlings et al. 2015), as well as the role of school as a key factor of maintaining the
competitiveness of society, and along with the development of innovative work behavior
of citizens (Andiliou and Murphy 2010), indicate the need to strengthen TIWB.

TIWB has also been characterized as a type of behavior necessary for the development
and sustainability of both the school and the entire educational system (Tuominen and
Toivonen 2011). The development of innovation in learning institutions depends on the
behavior of their members, as it can facilitate the employees themselves in their teaching by
promoting, for example, communication between them, as well as the development of ad-
vanced problem-solving strategies. Creating a strong innovation network within the school
unit may promote a vibrant and supportive work environment (Messmann et al. 2018).

The ethic development and theoretical construction of TIWB as a distinct latent con-
struct leads to the issue of measurement. The most lately developed instrument is the
Innovative Work Behavior Scale or INBS (Lambriex-Schmitz et al. 2020), a self-reporting
questionnaire, which assess the dimensions of the TIWB. The review of the literature on
the factors that have an impact on IWB distinguishes them into demographic, individual,
and organizational (Thurlings et al. 2015). TIWB has been examined in several past sur-
veys along with goal orientation (Opfer et al. 2011), teachers’ professional development
(Messmann and Mulder 2015), personal incentives (Loogma et al. 2012), and school climate
(Chang et al. 2011).

The IWBS includes five dimensions: (a) opportunity exploration, (b) idea generation,
(c) idea promotion, (d) idea realization, and (e) idea sustainability, which have emerged
after readjustments according to the development of the research about IWB (Carmeli et al.
2006; Janssen 2000; Lambriex-Schmitz et al. 2020; Messmann and Mulder 2012). Particularly,
opportunity exploration is about how to ameliorate the resulting difficulties and /or consider
them in alternative ways (De Jong and Den Hartog 2010). It starts with discovering an
opportunity or recognizing a problem. In the school context, it refers to teachers’ thoughts
about their failures and successes, and the need for instant solutions to problems that arise
from the attempt to distinguish between “how it is” and “how it should be” regarding a
work situation. Idea generation is associated with the teachers’ beliefs about problem-solving
and performance improvement, as teachers have to reorganize and classify their new ideas
and address them to work-related obstacles. This stage contains the deliberate generation
of a novel concept and/or the revision of a previous one with the aim of solving any
problems (Carmeli et al. 2006). Idea promotion is the next stage, where innovative ideas
usually contrast with the prevailing perceptions within an organization. Reaching the stage
of execution, new concepts must be properly assimilated for the purpose of developing a
strong positive attitude toward change and strengthening innovation workflow. After all,
the successful promotion and understanding of new ideas is considered necessary in order
to develop teaching and learning leading to realizable and sustainable changes (Gannaway
et al. 2013). The fourth dimension, idea realization, indicates teachers’ perceptions about the
implementation into practice. It requires the cultivation of members’ attitudes adjusted
to the innovative process results. For the successful implementation of the novelty in the
school context, it is necessary to develop a careful planning and an innovation paradigm,
aiming at familiarizing the participants with its details (Messmann and Mulder 2012).
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Finally, the idea sustainability points out the teachers’ thoughts on the integration of new
ideas through the organization, as well as their dissemination on a larger scale outside of
it. This stage is crucial as it aims to adapt novel concepts in order to contribute a positive
impact on society. The sustainability of new ideas is a multifaceted development factor with
long-term benefits for the school. As a result, the curriculum will be revamped, student
engagement will improve, and research efforts by educators are expected to expand (Loh
et al. 2013). Within this framework, the present study aimed to adopt and validate the
Innovative Work Behavior Scale (Lambriex-Schmitz et al. 2020) for the Greek population.

2. Materials and Methods
2.1. Participants and Procedures

Two data sets were collected from in-service teachers. The first study (N = 485)
included 67.84% women, ages 22 to 68 years old (median = 45, mean = 43.96, SD = 10.62),
whose years of service varied from 1 to 35 (median = 18, mean = 17.68, SD = 9.86). Participants
worked in public schools, 19.8% of which were located at a village, 18.1% at a town, and
62.1% at a city. A total of 38.6% of the teachers held a bachelor’s degree, 5.8% a second
bachelor’s degree, 48.7% a master’s degree, and 7% a PhD. This data set was used for
exploratory factor analysis. The second study (N = 964) included 77.1% women, ages from
22 to 65 years old (median = 40, mean = 41.35, SD = 10.88), whose years of service varied
from 1 to 35 (median = 14.5, mean = 15.12, SD = 10.63). Participants worked in public schools,
23.6% of which were located in a village, 16.3% in a town, and 60.3% in a city. A total of
35.9% of the teachers held a bachelor’s degree, 7% a second bachelor’s degree, 53.8% a
master’s degree, and 7% a PhD.

The two independent studies were carried out in a time lag of 8 months. The use of two
different data sets facilitates the right protocol for exploratory/confirmatory procedures,
which demands to be applied to different data sets. Alternative protocol is to split a sample
into two random subsets and apply EFA to the first and CFA to the second, respectively
(Wagenmakers et al. 2012). The data collection was achieved electronically via anonymous
questionnaires and the call for participating was disseminated via school networks all
over the country. Overlapping responders could not have been traced, but the fact is less
likely to occur, given the widespread population and the time lag. However, a reply to a
possible concern for overlapping responders is provided by an auxiliary application of the
alternative protocol, that is, applied EFA and CFA to two random subsets in both studies,
which led to the same structure and dimensionality.

The participants received an email via school networks and completed the self-
completion questionnaire anonymously. It was uploaded on a web-based form via LimeSur-
vey. Before fulfilment, an associating cover letter clarified the voluntary participation, the
purpose, and the confidentiality of the study, while the procedure followed the Ethics and
Deontology Committee of Aristotle University of Thessaloniki guidelines.

2.2. Instrument

The innovative work behavior scale-Greek (IWBS-G) constitutes an adapted inventory
from the original IWB scale (Lambriex-Schmitz et al. 2020), an instrument constructed for
measuring teachers’ innovative work behavior. The English—Greek translation and the
suitable adaptation was guaranteed by involving three bilingual experts (Douglas and
Craig 2006). The INBS-G was used for data collection and the subsequent factor analyses.
In the initial IWBS, five dimensions were proposed, namely: Opportunity Exploration (OE),
Idea Generation (1G), Idea Promotion (IP), Idea Realization (IR), and Idea Sustainability (IS). The
scale consisted of 44 items classified as follows: opportunity exploration {1, 2, 3, 4}, idea
generation {5, 6,7, 8, 9, 10, 11}, idea promotion {12, 13, 14, 15, 16, 17, 18}, idea realization
{19, 20, 21, 22, 23, 24, 25, 26, 27}, idea sustainability {28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39, 40, 41, 42, 43, 44}. The IWBS-G items were measured in a 5-point Likert scale. The
IWBS appears in the Appendix A. Besides the INBS-G items, the questionnaire included
variables corresponding to individual differences, such as gender and age, along with some
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demographic data, e.g., type of school, region of school, years of teaching experience, and
educational level of the participants. In the present study, only gender was evaluated for
the measurement invariance.

2.3. Analyses

To determine the dimensionality and the structure of IWBS-G, exploratory factor
analysis via principal axis factoring (PAF) was applied, and successively a confirmatory
factor analysis (CFA) was carried out using the second data set to evaluate the measurement
model. Based on the literature, multiple fit indices were used, such as the chi-squared 03,
the comparative fit index (CFI), and the root mean square error of approximation (RMSEA),
with the usual acceptable value [CFI > 0.95, TLI > 0.95 and RMSEA < 0.05] (Geiser 2013).
In addition, for internal consistency of the scales, Cronbach’s alpha and McDonald’s omega
coefficients were calculated.

The measurement invariance which followed CFA is a procedure with four steps. The
first step evaluates the configural invariance, that is, the least restrictive model, employed
as the base line. The analysis proceeds with more restricted models, and in each step, a
comparison of the current model with the previous one is made. Briefly, the next model,
namely the metric invariance, concerns the values of factor loadings in every group, that
is, the meaning of the construct is the same across groups and the factor variances and
covariances are also similar for the two groups. The scalar invariance, which follows,
examines if the item intercepts are equivalent across groups. If the invariance of the
intercepts does not hold, then a bias effect might operate, denoting essential difference
between groups in perceiving the essence of the construct under investigation. Finally, the
strict invariance appraises the residual errors and tests whether they are equal across the two
gender-groups. Some details about measurement invariance applications could be found in
previous studies (e.g., Gkontelos et al. 2021), while comparison between invariance model
is based on the x? difference test, along with some indicative values of ACFI < 0.01 and
ARMSEA < 0.015 for non-rejecting the null hypothesis of invariance (Chen 2007; Cheung
and Rensvold 2002).

3. Results
3.1. Exploratory Factor Analysis (EFA)

In a data set from the first study (N = 485), EFA was applied by using PAF with
oblique/promax rotation to reveal the number of the underlying dimensions. Bartlett’s
test of sphericity (x> = 9821.266, p < 0.0001) and the Kaiser-Meyer—Olkin index (0.946)
suggested adequate variance for applying factor analysis. Parallel analysis (Figure 1),
along with the Kaiser’s Criterion and the corresponding scree plot, suggested a four-factor
structure. Note that the initially proposed structure is five-dimensional, and the final
refined structure includes the items (with loading greater to 0.40) showed in the Table 1,
where reliability measures are also presented.

The four factors correspond to idea realization (IR), idea sustainability (IS), idea generation
(IG) and idea promotion (IP), with eigenvalues 5.217, 4.188, 3.708, and 2.398, respectively,
while the corresponding portions of variance explained were 23.70%, 19.00%, 16.90%, and
10.90%, respectively, while the total variance explained was 70.50% (Table 2).
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Figure 1. Parallel analysis with scree plot suggesting four-factor structure (First study).

Table 1. Exploratory factor analysis: factor loadings of four-dimensional structure and reliability
measures using Cronbach’s alpha and McDonald’s omega. First study.

Idea Idea Idea Idea Uniqueness
Realization  Sustainability Generation Promotion 9
IR22 0.886 0.192
IR21 0.856 0.178
IR23 0.800 0.268
1IR20 0.787 0.258
IR25 0.783 0.270
IR26 0.764 0.286
IS31 0.973 0.168
1S30 0.927 0.176
1S29 0.782 0.373
1S32 0.774 0.295
IS33 0.750 0.307
1G7 0.841 0.296
1G9 0.785 0.315
IG6 0.698 0.361
IG8 0.652 0.320
IG5 0.629 0.572
1P14 0.578 0.341
1P15 0.545 0.202
1P13 0.491 0.360
P12 0.483 0.401
P17 0.438 0.260
P16 0.420 0.290
alpha 0.944 0.928 0.917 0.927
omega 0.942 0.929 0.918 0.927

Note. Applied rotation method is oblimin.
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Table 2. Factor eigenvalues and variance explained (First study).

SumSgq. Loadings Proportion var. Cumulative
Factor 1 Idea Realization 5.217 0.237 0.237
Factor 2 Idea Sustainability 4.188 0.190 0.428
Factor 3 Idea Generation 3.708 0.169 0.596
Factor 4 Idea Promotion 2.398 0.109 0.705

3.2. Confirmatory Factor Analysis (CEA)—The Measurement Model

In a follow up study, which included a larger sample (N = 964) of participants, CFA
was applied to IWBS-G, in order to validate the four latent variable structure underlying
the set of observed variables. CFA results (Table 3) for the single-factor model were:
X2 =2990.135, df = 209, p < 0.001, CFI = 0.824, TLI = 0.805, RMSEA = 0.117, SRMR = 0.062,
NFI = 0.813. The four-factor model fitted satisfactorily to the empirical data possessing
the following fit measure indices: Xz =396.85, df =203, p < 0.001; CFI =0.995; TLI = 0.994;
RMSEA =0.031; 90% CI of RMSEA = [0.027; 0.036]; SRMR = 0.051; NFI = 0.990; GFI = 0.992].
Comparison of the two models by means of a x? test revealed that the four-factor model
was substantially improved over the single-factor model (Ax? = 2593.42, df = 3, p < 0.001).
Thus, the hypothesis of the unidimensional structure of IWBS-G in the present data set was
rejected. In addition, by inspecting the standardized residual covariances matrix, which
had values smaller than two, the absence of possible model misspecifications was assured
(Arbuckle 2006). The calculations were carried out in R (via JASP).

Table 3. CFA measurement model: factors, estimates of factor loadings, standards errors, lower and
upper 95% CI and statistical significance.

Factor Loadings 95% Confidence Interval
Factor Indicator Symbol Estimate Std. Error z-Value p Lower Upper
Factor 1 1G8 A1l 0.709 0.015 48.377 <0.001 0.680 0.738
1G9 A12 0.566 0.013 42.234 <0.001 0.540 0.592
1G6 A13 0.811 0.016 50.907 <0.001 0.780 0.842
1G7 Al4 0.597 0.014 44.182 <0.001 0.570 0.623
IG5 Al5 0.581 0.014 42.840 <0.001 0.554 0.608
Factor 2 IP13 A21 0.710 0.013 56.118 <0.001 0.685 0.735
P14 A22 0.787 0.015 54.295 <0.001 0.759 0.816
IP15 A23 0.858 0.014 59.777 <0.001 0.830 0.886
IP16 A24 0.782 0.013 58.458 <0.001 0.756 0.808
P17 A25 0.764 0.013 56.886 <0.001 0.737 0.790
P12 A26 0.838 0.015 56.145 <0.001 0.808 0.867
Factor 3 IR22 A31 0.793 0.014 56.166 <0.001 0.765 0.820
IR23 A32 0.816 0.015 56.232 <0.001 0.788 0.845
IR21 A33 0.784 0.014 57.198 <0.001 0.757 0.810
IR26 A34 0.716 0.013 53.762 <0.001 0.690 0.742
IR20 A35 0.813 0.014 56.725 <0.001 0.785 0.841
IR25 A36 0.491 0.011 43.771 <0.001 0.469 0.513
Factor 4 1529 A41 0.711 0.016 45.530 <0.001 0.680 0.742
1S30 A42 1.024 0.017 61.080 <0.001 0.991 1.057
IS31 A3 0.974 0.017 58.261 <0.001 0.941 1.006
1S33 44 0.805 0.015 54.070 <0.001 0.776 0.834
1532 A45 0.869 0.016 54.133 <0.001 0.838 0.900

3.3. Reliability Analysis

Reliability measures of the four GTIB's factors were computed using Cronbach’s alpha
(a) and McDonald’s omega (w): idea generation (¢ = 0.825/w = 0.824), idea promotion
(v = 0.891/w = 0.891), idea realization (v = 0.911/w = 0.914), and idea sustainability
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(« = 0.854/w = 0.857). The overall internal reliability of the G-IWBS is a = 0.957/w = 0.957.
These reliability indices suggest that the present measurements with the G-IWBS sub-scales
have a satisfactory degree of internal consistency (Table 4).

Table 4. Factor correlation matrix, means, standard deviations, and internal consistency measures,
Cronbach’s alpha, and McDonald’s omega.

Variable Idea Generation Idea Promotion Idea Realization Idea Sustainability
1. Idea Generation 1
2. Idea Promotion 0.815 *** 1
3. Idea Realization 0.796 *** 0.808 *** 1
4. Idea Sustainability 0.689 *** 0.776 *** 0.683 *** 1
Mean 3.801 3.483 3.781 3.059
Std. Deviation 0.724 0.838 0.770 0.958
Alpha, « 0.825 0.891 0.911 0.854
Omega, w 0.824 0.891 0.914 0.857

*p <0.05,* p<0.01, ** p <0.001.

Table 4 shows the correlation matrix of the four dimensions, along with the means
and the standard deviations of each factor. Idea generation correlated with idea promotion
(r=0.817, p < 0.001) with idea realization (r = 0.796, p < 0.001) and with idea sustainability
(r=0.689, p < 0.001). Idea promotion correlates with idea realization (r = 0.801, p < 0.001)
and with idea sustainability (v = 0.778, p < 0.001), while idea realization is correlated with
idea sustainability (r = 0.687, p < 0.001).

3.4. Measurement Invariance for Gender

Having completed CFA, measurement invariance was carried out for the two genders,
according to the description presented in a proceeded section. The measurement invariance
is a general concern in psychometrics, and, within the gender difference psychology, it
has always been a potential research question. The present study, embracing both areas,
tested this hypothesis, which has not been, so far, reported, and it comprises an additional
innovative element of this endeavor. Table 5 summarizes measurement invariance for gen-
der. The chi-squared difference (Ax?) test, when comparing each of the invariance models
(i.e., configural, metric, scalar, and strict invariance model) with its predecessor, showed
that p-values are statistically insignificant. Thus, it is concluded that the measurement
invariance holds for gender, that is, there are not differences in the parameters of the factor
model measuring the teachers’ innovative work behavior (Lambriex-Schmitz et al. 2020) for
the Greek population.

Table 5. Measurement Invariance for Gender.

Invariance Model x2 df CFI TLT RMSEA SRMR Ax? Adf p-Value
0 0
Configural 47,934 402 0.995 0.994 0.031 0.051 47,934 402
Metric 496,966 424 0.998 0.998 0.019 0.056 17,626 22 0.728
Scalar 519,301 442 0.998 0.998 0.019 0.054 22,335 18 0.217
Strict 529,706 464 0.960 0.961 0.017 0.055 10,405 22 0.982

4. Discussion
4.1. Discussion and Interpretation of the Findings

The implementation of innovative processes is a prerequisite for the development
of an organization. Employees play an important role in shaping the innovation culture
and, thus, the study of their beliefs and perceptions regarding the cultivation of innovative
work behavior (IWB) is essential. The international literature has highlighted IWB as an
indispensable component for the successful realization of novelties in the workplace. To
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this end, research should focus on how IWB emerges and contributes to both internal and
external development. The first prerequisite in this task is to ensure valid measurements.

Scholars have argued that IWB has to involve the entire work process (De Jong 2007;
Kleysen and Street 2001), because innovations are products of human activity, that could
be achieved merely by systematic endeavor, where the process of IWB can be substantially
subjected to immediate evaluation, taking into account the environment and the context
in which the desirable behaviors are observed (Janssen 2005; Scott and Bruce 1994). A
related aspect of IWB to focus on is the dynamic relationships between the members of
the organization (Messmann and Mulder 2011). Thus, in pursuing to understand IWB,
the collaborative activities should be examined and, in measurement procedures, all IWB
dimensions should be identified and included to ensure validity issues. In this context,
the current theoretical perspective suggests viewing the operation of the IWB as a process
(Messmann and Mulder 2012), and rather as a complex dynamic one, since, at a collective
level, it cannot be predicted merely by individual intentions of the interacting employees.

The present study assessed the psychometric properties of the Greek version of the
Innovative Work Behavior Scale (IWBS-G) for teachers. Exploratory and confirmatory analyses
disclosed the four-factor structure and supported its validity, showing that idea generation,
idea promotion, idea realization and idea sustainability were the four dimensions. The
absence of the fifth dimension (opportunity exploration) that was included in the initially
proposed model (Lambriex-Schmitz et al. 2020) can be explained by considering cultural
differences and idiocrasies of the population under study. The exploratory procedure
showed that the dimensions of opportunity exploration and idea generation coincide to
some extent, and this could be partially explained by closely scrutinizing the underlying
processes. The exploration of opportunities ascends from the unexpected individual
and collective failures and the need to immediately solve the emergent problems. The
process of searching for alternative ways of working leads to idea generation, possibly
making the two hypothetical dimensions indistinguishable. Regarding measurement, in the
psychometric language, they share similar empirical indices, which are perceived likewise
by the participants. A differentiated scale with a missing dimension is not an unusual or a
problematic finding, when researchers adopt instruments from the international literature
(Vaiopoulou et al. 2019), since it just signifies that the measurement issues are culturally
specific in social sciences, primarily when the research concerns latent variables.

The conducted analysis of measurement invariance demonstrated insignificant differ-
ences among genders, a finding that is in line with previous studies (Carmeli et al. 2006).
This work adds to the IWB literature by addressing validity and measurement issues that
are fundamental and a prerequisite for the future investigations and theory building.

It is pertinent to emphasize, here, that the differentiated scale does not comprise
any drawbacks for the theoretical perspective. The results support the conceptual frame-
work that has been proposed by the IWBs founders, confirming that the empirical indices
implemented are associated with theoretical concepts, instigating further inquiries for
establishing firm relationships between the innovative work behavior dimensions and
predictive covariates and/or achievement outcomes.

Finally, some critical annotations are provided that might aid theory development
in the field. As it was mentioned in previous sections, the theory is being constantly
updated. An in-depth consideration of the revealed and validated dimensions and the
nature of these latent constructs could suggest a conjectural orientation, that might be
followed, contributing so to the ongoing discussion. One issue that plays an important role
in this negotiating process is the identification of the valid empirical indices that connect
the multidimensional theoretical concepts with the observed level. This is preserved by
the valid TIWBS. However, it is pertinent to emphasize that TIWBS, as every tool, is a
necessary but not a sufficient condition for theory development. The latter is attained via
the appropriate epistemological framework and by positing the right research questions
on the role and the relationships between measured constructs. Regarding the kind of
dimensions under study, as latent variables, philosophically, they adhere to dispositionalism
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rather than to representationalism (Schwitzgebel 2022), that is, a dynamical nature is implied.
Besides, it has been explicitly stated and acknowledged that they represent sub-processes
of the overall anticipated behavior. Scrutinizing each of them closely, for example the
idea generation, one identifies that the outcome is an emergent phenomenon through the
dynamic interaction of multiple, individual, and environmental components. This makes
the process complex and nonlinear, requiring the proper framework to be described and
understood. Analogous views can be considered for the corresponding processes of idea
promotion, idea realization, and idea sustainability. To this end, Complexity and nonlinear
Dynamical System theory (CDS) is proposed as the pertinent framework to embrace TIWB
endeavors. CDS has already been introduced in social sciences (Guastello 2002; Vallacher
and Nowak 2007), and particularly in workplace research (Rebelo et al. 2016; Xanthopoulou
and Stamovlasis 2020), in education (Koopmans and Stamovlasis 2016; Vaiopoulou et al.
2021), as well as in innovative behavior research (Jacobsen and Guastello 2007, 2011).

The implications of the CDS consideration are that the processes operationalized by
the dimensions of TIWBS should not be expected to occur sequentially, but be diffused
within a network of actions, and, in addition, changes within them should be anticipated to
occur also with a nonlinear fashion, posing new challenges for introducing and evaluating
innovations in educational contexts.

4.2. Limitations

The limitations of the present study should also be mentioned. Specifically, the
opportunity sampling and the heterogeneity of the sample as far as the unbalance size
regarding the two genders, suggests that the measurement invariance results should be
considered with caution. Since it is the first report for the Greek population, replications
of the study need to be conducted in order to further establish the ensued structure of
the four-dimensional model and the measurement invariance, while additional individual
factors could also be considered, such as age, school type, and education level.

4.3. Future Research

Conclusively, a valid instrument, such as IWBS-G, can initiate and endorse new
investigations, driven by research hypotheses on potential predictors of innovative work
behavior. The vital role of teachers’ IWB in the school framework could be explored in
conjunction with other individual differences that regulate work performance, such as
burnout, self-efficacy, irrational thinking, and creativity. IWB is a significant determinant of
growth and development in any organization, particularly in schools, leading to a great
interest in inspiring further investigations.
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Appendix A

The IWBS Instrument (Items with ** Retained)

OEL. Questioning the current concepts, work processes and results with the goal to improve them.
OE2. Discussing the possible leeway for change with colleagues.

OE3. Questioning the effectiveness of the current way of working.

OE4. Exchanging thoughts on recent developments or problems at work with colleagues.

**]Gb5. Asking critical questions about current situations at work.

**1G6. Suggesting improvements on expressed ideas.

**]G7. Exchanging ideas on concrete changes at work with one’s colleagues.

**IG8. Specifying which elementary improvements can be implemented at work.

**1G9. Discuss personal ideas for improvements with one’s colleagues.

IG10. Expressing a personal opinion of underlying problems in the workplace.

IG11. Suggesting new ideas to solve problems in the current work situation.

*IP12. Suggesting the new idea to key persons who are authorized to allocate resources for this
new idea.

*1P13. Convincing others of the importance of a newly developed idea or solution.

**IP14. Promoting new ideas to the supervisor in order to gain his/her active support.

*1P15. Promoting new ideas to colleagues in order to gain their active support.

*1P16. Promoting the application of a new solution within one’s work context.

**P17. Getting colleagues acquainted with the utilization of the new idea or solution.

IP18. Making it clear to others, how a new idea can be stepwise put into practice.

IR19. Defining criteria of success for the realization of the idea.

**IR20. Monitoring the progress during the process of putting ideas in practice.

*IR21. Analyzing the solutions that are found on undesired effects, when putting ideas into
practice.

**IR22. Testing solutions for unexpected problems that emerge, when putting ideas into practice.
*IR23. Obtaining information from people who have already put the idea into practice, about
possible bottlenecks during the implementation process.

IR24. Designing operational strategies for future, comparable situations.

**IR25. Reflecting critically on the actions you execute when putting the idea into practice.
**IR26. Reflecting systematically on your experiences when putting the new idea into practice.
IR27. Keeping colleagues posted about the progress of the realization of the idea.

1528. Discussing broader applications of the implemented idea with colleagues outside your team.
**1S29. Participating in networks that have the innovation or new idea as a theme.

**1530. Initiating collaboration with other groups in the organization to apply the idea in other
contexts also.

**IS31. Initiating collaboration with other groups outside of the organization to apply the idea in
other contexts also.

*#1532. Communicating explicitly the returns of the implemented idea outside the team.

**S33. Visualizing the output of the implemented ideas to a broader audience.

1S34. Exchanging information about bottlenecks with people who have already implemented the
idea.

IS35. Comparing the results of the implemented idea with the predetermined, original goals.
IS36. Initiating quality assurance systems that support the implemented idea.

IS37. Being aware of the steps that can be made to make a success of the implementation process.
1S38. Communicating explicitly the returns of the implemented idea, in the team.

IS39. Executing improvement activities to optimize the implemented solutions.

1S40. Organizing activities for professional development for yourself and your colleagues, to
continue the development of the idea.

IS41. Actively gathering results of the implemented ideas or solutions.

IS42. Showing initiative to anchor the new idea in existing procedures or structures of the
organization.

I543. Discussing with colleagues how implemented ideas can be embedded more firmly in the
system of the organization.

IS44. Substantiating the implemented ideas with figures.
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