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Abstract
We investigated informal workplace learning (IWL) within an under-researched 
target group: blue-collar workers. IWL is particularly important for these workers 
because of learning barriers to participation in formal training. Based on meta-ana-
lytical conceptualizations and findings, we developed a conceptual framework of 
antecedents, processes, and learning outcomes of IWL among blue-collar work-
ers (APO framework), following an input-process-output perspective. The results 
of our structural equation model analysis with N = 702 blue-collar workers from 
small and medium-sized businesses provided support for seven of eight hypotheses: 
Personal antecedents, namely curiosity, learning goal orientation, and self-directed 
learning orientation were positively related to IWL; organizational antecedents, 
namely social support—containing supervisor support, coworker support, and 
error-related learning climate—and, surprisingly, time pressure were positively 
related to IWL; IWL was positively related to three learning outcomes, namely job 
involvement, newly acquired competency, and organizational citizenship behavior. 
The findings establish a basis for future longitudinal studies and theory building 
in workplace learning research, and they provide managers in organizations with 
guidance to promote IWL.

Keywords Informal workplace learning · Antecedents · Learning outcomes · Input-
process-output model · Blue-collar workers · Small and medium-sized businesses

Informal learning is the oldest form of workplace learning. Since humans have 
been working—from Stone Age through Medieval times to present day—they have 
learned by reflection, feedback or simply by completing their work tasks. Informal 
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workplace learning (IWL) is defined as a non-curricular learning type which takes 
place outside formally-designated learning contexts, and which is predominantly 
self-directed, intentional, and field-based (Cerasoli et  al. 2018). IWL accounts for 
most of workplace learning, although it is hardly possible to state an exact percent-
age (Clardy 2018).

We study IWL in a context domain for which IWL is an essential part of work-
place learning: blue-collar workers. Blue-collar workers mostly work in small and 
medium-sized businesses (SMBs), defined as having fewer than 250 employees and 
less than 50 million euros in annual revenue (cf. European Union 2017). SMBs can-
not invest as much time and financial resources in formal personnel development as 
larger enterprises (Abel and Wagner 2017; Coetzer et al. 2017; Decius and Schaper 
2017). Furthermore, learning in SMBs is characterized by the sudden need for work-
ers to learn and to apply what they have learned directly (Jeong et al. 2018b). In such 
cases, it is challenging for SMBs to release employees to participate in (external) 
formal trainings, as it is more difficult for SMBs than for larger companies to com-
pensate for the temporary absence of staff in often strictly planned work processes 
(Blings 2008).

Continuing education and learning1 for blue-collar workers suffers from these 
constraints. Lundkvist and Gustavsson (2018) stated that SMBs “often find it dif-
ficult to upgrade workers’ skills and competencies because vocational education or 
training is seldom demand driven or customized for [SMB] contexts” (p. 46). The 
approaches and intervention policies developed for large enterprises are difficult to 
transfer to SMBs (Wong and Aspinwall 2004). Although blue-collar workers mainly 
work in the manufacturing sector—where tasks tend to be of low complexity with 
a high degree of repetitive work routines—workers need a lot of experience-based 
knowledge for an effective and efficient work execution (Hirsch-Kreinsen and Ten 
Hompel 2017). Learning and development is therefore necessary. In addition to the 
aforementioned resource limitations of enterprises, personal learning barriers also 
stand in the way of formal training. In the target group of blue-collar workers, these 
barriers include low vocational qualification levels, bad reputation of formal train-
ings because of previous school experiences, and language restrictions due to high 
migration rates (Abel et al. 2016; Bimrose et al. 2016; Galiläer and Wende 2008; Ill-
eris 2006; Kyndt et al. 2013b; Ittermann et al. 2011; Tippelt et al. 2004). Could IWL 
be part of the solution instead of formal training? One could expect that for blue-
collar jobs IWL would play a minor role because they are largely prescribed and line 
driven, but the opposite is the case: IWL is less affected by the mentioned learning 
barriers than formal learning and takes place in an authentic setting which facilitates 
learning transfer (Billett 1995). IWL therefore is an important supplement to formal 
training among blue-collar workers (Decius et al. 2019).

But which organizational conditions and which personal characteristics are 
beneficial to IWL of blue-collar workers? Despite the important role of SMBs for 
the economy, research on learning conditions and outcomes in SMBs is scarce 

1 In the context of this study we use the term “learning” for any work-related training and development 
activities of employees. However, blue-collar workers themselves often associate “learning” with formal 
learning activities only (Kyndt et al. 2013b).
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(Kock and Ellström 2011; Kortsch and Kauffeld 2019). Especially blue-collar 
workers are under-researched; recent studies on IWL have dealt with other target 
groups, e.g., school teachers (Bernadette Van Rijn et  al. 2013), managers (Noe 
et  al. 2013), police inspectors (Janssens et  al. 2017), and nurses (Kyndt et  al. 
2016b). However, due to the special learning barriers mentioned above for blue-
collar workers (especially in SMBs), we assume that these workers need different 
learning conditions: Similar basic variables and constructs could be relevant for 
IWL, but with a different weighting and prioritization.

Researchers have recently called for the development of clear sets of personal 
and organizational IWL antecedents as well as the analysis of learning conse-
quences within a nomological network (Cerasoli et  al. 2018; Jeong et  al. 2018a; 
Noe et al. 2014). As far as we know, however, there is still no conceptual frame-
work taking into account the specific learning conditions and learning outcomes 
of the crucial target group of blue-collar workers in a holistic way. In our study, 
we thus apply the input-process-output model (I-P-O model, e.g., Bushnell 1990; 
Ilgen et al. 2005) to the individual learning context. The basic assumptions of the 
I-P-O model are that an input leads to a process and that this process yields an out-
put. This model approach is consistent with the 3-P Model of Workplace Learning, 
which comprises the components presage, process and product (Tynjälä, 2013).

Within the I-P-O model, the organizational and personal antecedents repre-
sent the inputs (or presage), IWL constitutes the learning process, and the learn-
ing outcomes depict the output (or product). We use the meta-analytical framework 
of Cerasoli et  al. (2018) to develop the Antecedents, Processes, and Outcomes 
Framework of IWL for Blue-collar Workers (APO framework). The APO frame-
work provides specific hypotheses on the relationship of IWL with antecedents and 
outcomes. Although the meta-analysis of Cerasoli et  al. represents an important 
milestone in IWL research, it inevitably has relied on initial studies that operation-
alized IWL in an inconsistent manner and in most cases without conceptual basis. 
Acknowledging this shortcoming, we rely on the Octagon Model of IWL by Decius 
et al. (2019) for IWL conceptualization. In addition to the meta-analysis of Cera-
soli et al. we include further cross-sectional studies that do not contain predictors 
for learning behavior but for learning intentions of blue-collar workers (e.g., Kyndt 
et al. 2011, 2013a, b).

With our quantitative survey study among blue-collar workers in German SMBs 
we investigate the assumptions resulting from the APO Framework. In detail, we 
examine the following research questions relevant to science and practice: (1) Which 
of the personal constructs curiosity, learning goal orientation, and self-directed 
learning orientation and which of the organizational constructs social support (i.e., 
supervisor support, coworker support, and error-related learning climate) and time 
pressure are relevant antecedents of informal learning? (2) How is the relevance of 
the three mentioned personal constructs as antecedents of informal learning com-
pared to the relevance of the two mentioned organizational constructs? (3) Which of 
the constructs job involvement, newly acquired competence, and organizational citi-
zenship behavior are relevant as learning outcomes of informal learning? Our study 
provides initial indications to answer these questions, although we are aware that 
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relative importance can be shown only to a limited extent in a non-experimental, 
cross-sectional approach.

Studies that simultaneously test a full model of antecedents, IWL, and outcomes 
are lacking (Cerasoli et  al. 2018)—thus, we follow a holistic approach. Using 
structural equation technique, our study contributes to the analysis of covariation 
between the constructs relevant for IWL. This step is regarded as a strength of cross-
sectional research designs and can set the stage for further longitudinal studies that 
might explain causality (Spector 2019). We therefore address the correlational part 
of the observational-correlational-experimental loop (Rosenshine and Furst 1973) 
in learning research: “Observational studies can lead to correlational ones and cor-
relational ones to semi-experimental or perhaps even experimental ones” (DeKeyser 
and Botana 2019, p. 4). To our knowledge, this study is the first to simultaneously 
analyze the relationships between antecedents and outcomes with IWL among blue-
collar workers in a holistic empirical model.

Our contribution to IWL research is to establish a specific framework for IWL 
of blue-collar workers and to empirically test this framework for the first time. For 
organizational practice, managers especially of SMBs can learn from the results 
where the best leverage might be to promote IWL and to attain its outcomes within 
the enterprise. This is particularly important in view of limited resources when man-
agers must decide which intervention to implement first in order to support employ-
ees’ development. In the following, we present the current state of operationalizing 
IWL. We then introduce the APO framework and define the constructs we examine.

Theoretical Background of Informal Workplace Learning

Operationalizing Informal Workplace Learning

For a long time, researchers have not agreed on the components belonging to IWL 
or how they should be arranged in a conceptual framework. The consensus has been 
merely that IWL is the counterpart to formal learning on a continuum. However, 
Tannenbaum et  al. (2010) presented a dynamic model of IWL, comprising four 
components: Intent to learn, experience/action, feedback, and reflection. The model 
is considered dynamic because all components can trigger each other and can be 
passed through once or several times in any order during the learning sequence. 
The learning is most effective if all four factors are included in the learning process 
(Tannenbaum et  al. 2010). The authors themselves indicated that the components 
may be subdivided even more in detail. Therefore, Decius et al. (2019) extended the 
dynamic model from four to eight components by separating each component into 
two sub-factors. In their octagon model, experience/action was divided into trying/
applying own ideas and model learning; feedback into direct feedback and vicarious 
feedback; reflection into anticipatory reflection and subsequent reflection; intent to 
learn into intrinsic intent to learn and extrinsic intent to learn. The octagon model 
is a multilevel model with a core factor IWL, four components at the first level, and 
eight components at the second level. Building on the conceptual basis of the octa-
gon model, Decius et  al. (2019) provided a measure for the operationalization of 
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IWL. We decided to use this measure because it was developed for the target group 
of blue-collar workers and has a theoretical foundation with the octagon model, 
unlike other measures being developed in rather exploratory processes (e.g., Choi 
and Jacobs 2011; Froehlich et al. 2017; Grosemans et al. 2020; Kortsch et al. 2019; 
Noe et al. 2013; Wolfson et al. 2018).

Development of the Antecedents, Processes and Outcomes Framework of IWL 
for Blue‑Collar Workers

We based the development of our framework of antecedents, processes and out-
comes of IWL for blue-collar workers (cf. Table 1) on the meta-analytical, non-
target group specific framework of Cerasoli et  al. (2018). The top level of their 
framework, specificity level 1, contains the broad subdivision into personal and 
organizational antecedents and outcomes. Specificity level 2 provides a more 
detailed classification of categories, which are further subdivided at specificity 
level 3 (for antecedents only, not for outcomes). At specificity level 3, Cerasoli 
et al. (2018) sometimes named example constructs that have been investigated by 
previous research.

In our study, unlike a meta-analysis, we cannot include all possible constructs 
ever investigated in research. Developing the APO framework for blue-collar work-
ers, we must be selective—as our aim is to examine the simultaneous relationships 
between antecedents, IWL, and learning outcomes within an integrative target-
group specific model. However, even if the meta-analysis by Cerasoli et al. did not 
provide any insight into the relationships between single constructs (e.g., curiosity) 
and IWL, it gave us a conceptual framework, assuming relationships between speci-
ficity levels categories (e.g., personality/propensity factors as a summarized domain 
which also contains curiosity) and IWL.

At specificity level 2 of the Cerasoli-framework, personal antecedents are divided 
into individual predispositions and demographics (i.e., age, education, sex, income, 
rank/tenure, experience, marital status). However, Cerasoli et  al. (2018, p. 207) 
stated that “participants’ demographics [rarely have] been treated as substantive 
predictors of [informal learning behaviors]; they are typically considered as simply 
potential covariates (Berg and Chyung 2008)”. Furthermore, because we did not see 
any theoretical justification and the meta-analysis did not reveal a significant relation 
of the overall demographic category with informal learning, we do not include the 
demographic variables in the APO framework.2 Cerasoli et  al. (2018) subdivided 
individual predispositions at specificity level 3 into personality/propensity factors 
and general learning-related motives. For covering personality/propensity factors 
we incorporate curiosity into the APO framework; for covering general learning-
related motives we consider learning goal orientation and self-directed learning ori-
entation. Both were mentioned as example constructs in the Cerasoli-framework as 
well.

2 Since we collected demographic variables in our survey (see sample description), we nevertheless 
checked the connections between demography and IWL to be on the safe side. We found no significant 
path coefficients in our model.
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Organizational antecedents at specificity level 2 of the Cerasoli-framework 
are divided into job/task characteristics (at specificity level 3, i.e., demands, 
resources, control/autonomy), support (i.e., people, formal, informal support), and 
opportunities for learning (i.e., potential for new learning, lower workload, time). 
In the domain of support, we use the constructs supervisor support and coworker 
support for people support and cover formal/informal organizational support 
by including error-related learning climate as organizational antecedent. In the 
meta-analysis of Cerasoli et al. (2018), the domain opportunities for learning as 
an overall category had no significant relationship with informal learning, thus 
we do not include the category as a whole. However, for conceptual reasons—
because the time component plays an important role in industrial work—we cover 
the facets time and lower workload of the domain opportunities for learning by 
including the opponent construct time pressure, which we regard as job/task char-
acteristic at specificity level 3. We do not include Control/autonomy because it is 
less relevant for the target group: Blue-collar workers often act strictly according 
to external instructions and execute work orders—the organizations usually do not 
provide greater scope for workers’ own decisions and actions (Decius et al. 2019; 
Huang 2011).

Learning outcomes can be defined as sustainable changes in knowledge, 
skills, and attitudes as a result of engaging in learning activities (Kraiger et al. 
1993). Similarly, Cerasoli et  al. (2018) subdivided the learning outcomes at 
specificity level 2 into attitudes (i.e., positive general work attitudes), knowl-
edge/skill acquisition (e.g., knowledge acquisition, core skills), and performance 
(e.g., project performance). We follow this division in the APO framework and 
cover attitudes with the construct job involvement. For knowledge/skill acquisi-
tion we provide the construct newly acquired competency, and for performance 
we select organizational citizenship behavior (OCB). In the following, we pre-
sent the APO framework constructs more in detail and underline our selection 
of constructs based on three criteria: (a) theoretical relevance of the construct 
in the IWL literature with special focus on blue-collar workers (if available), 
(b) practical relevance of the construct for blue-collar work (especially based on 
the research experiences and target group interviews of the first author and the 
second author in a former research project with blue-collar workers in SMBs), 
and (c) empirical evidence of the construct with IWL in previous research with 
special focus on blue-collar workers (if available). In addition to our own litera-
ture research, we also included the review studies by Baert (2018), Kyndt and 
Baert (2013), and Tannenbaum et al. (2010) to provide practical relevance and 
empirical evidence.

Personal Antecedents of IWL

Curiosity Curiosity refers to the desire for “recognizing, embracing, and seeking out 
knowledge and new experiences” (Kashdan et al. 2009, p. 988). Thus, curiosity is 
an important requirement for learning processes, to acquire new skills and expand 
one’s capabilities. Individuals with high curiosity pay greater attention to tasks or 
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activities, handle and remember information better and persist longer in work tasks 
until goals are reached (Silvia 2006).

But why might curiosity be important for learning of blue-collar workers? Blue-
collar workers are often not systematically supported in their learning process. 
Partly because of the often-repetitive nature of the work tasks and low chances of 
promotion, workers sometimes have problems to motivate themselves to learn (cf. 
Kyndt et al. 2013a). However, employees who are interested in the work process and 
are curious to know how their work tasks can be completed in an easier, quicker, or 
qualitatively better way, learn new skills even without systematic support. Curios-
ity seems to be a facilitator of workplace learning (Hicks et  al. 2007). For blue-
collar workers, curiosity might even be more crucial than for white-collar workers, 
because the internal desire for knowledge could counterbalance the effect of the 
working environment, which may be poor in stimuli for learning.

Empirically, Reio and colleagues have established curiosity as a predictor of 
workplace learning among employees in the service industry (Reio and Callahan 
2004; Reio and Wiswell 2000). Moon and Na (2009) found a positive link between 
curiosity and IWL in the working context of SMBs. In view of these conceptual 
and empirical indications, we assume that curiosity is a positive antecedent of blue-
collar workers’ IWL.

Hypothesis 1: Curiosity is positively related to IWL.

Learning Goal Orientation Goal-setting theory (Locke and Latham 1990, 2002) 
has underlined the importance of specific, difficult, but achievable goals for per-
formance enhancement. Goal setting also plays an essential role in learning—but 
not every individual has the same drive to do so. In this context, learning goal 
orientation (LGO) is characterized by the willingness to engage in challenging 
activities to improve one’s own skills and competencies and by the tendency to use 
one’s past performance as a standard for evaluating current performance (Button 
et al. 1996).

For professional development it is crucial that blue-collar workers also have to 
work with previously unknown machines or compare their actual work performance 
(e.g., quality and number of pieces) with their previous performance. Some workers 
set learning goals, such as a low rejection rate or a high assembly speed. These goals 
help them to obtain feedback and monitor their own performance to improve their 
skills in the long term.

Empirical findings showed the high importance of LGO for participation in 
learning and development activities (Brett and VandeWalle 1999; Hurtz and 
Williams 2009; Klein et al. 2006; Matzler and Mueller 2011; Orvis and Leffler 
2011). Regarding IWL, research found positive links between LGO and vari-
ous informal learning activities (Choi and Jacobs 2011; Noe et al. 2017; Schulz 
and Stamov Roßnagel 2010). Furthermore, LGO is accompanied by a tendency 
to pay attention to feedback—which is a core component of IWL—as being 
beneficial for learning and to actively seek feedback on one’s own performance 
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(VandeWalle 2003). We thus assume that LGO is a positive antecedent of blue-
collar workers’ IWL.

Hypothesis 2: Learning goal orientation is positively related to IWL.

Self-Directed Learning Orientation According to Raemdonck et  al. (2014b), self-
directed learning orientation (SDLO) is a tendency to take an active and self-start-
ing approach to learning activities and situations, and to persist in overcoming bar-
riers and setbacks concerning the work-related learning process. Employees with a 
high SDLO identify learning opportunities and show learning initiative to undertake 
learning activities (Gijbels et al. 2010; Gijbels et al. 2012). The sequence model of 
self-regulated learning by Schmitz and Wiese (2006) assumed further that learn-
ers in the self-directed learning process pass through a circle of pre-action, action, 
and post-action phases. SDLO primarily addresses the personal components affect, 
goals, motivation, and self-efficacy contained in the pre-action phase.

In the daily work of blue-collar workers, opportunities for IWL are scarce, as 
work is characterized by many simple and routine tasks. This makes it even more 
important for the workers to quickly recognize sporadic learning opportunities, to 
grasp the learning initiative themselves and to develop it in a self-directed manner. 
In the long term, the informally learnt skills may enable workers to climb the inter-
nal career ladder.

Previous studies have shown consistently that SDLO is highly correlated—
between r = .49 and .61—with informal learning (Gijbels et al. 2010, 2012; Raem-
donck et al. 2014a). Furthermore, SDLO is a sound predictor of learning intentions 
(Kyndt et al. 2011, 2013b, 2014). In line with these conceptual and empirical consid-
erations, we assume that SDLO is a positive antecedent of blue-collar workers’ IWL.

Hypothesis 3: Self-directed learning orientation is positively related to IWL.

Organizational Antecedents of IWL

Time Pressure The Job Demands-Resources model stated that an imbalance between 
job demands and job resources result in strain at work—but a balance can increase 
well-being and eagerness to learn (Demerouti et al. 2001). Job demands (e.g., time 
pressure, high work load) refer to those physical, psychological, social, or organiza-
tional aspects of the job that require sustained physical and/or psychological effort 
or skills; therefore, they are associated with certain physiological and/or psychologi-
cal costs (cf. Bakker and Demerouti 2007). Many predominantly qualitative studies 
in various work contexts have found time pressure or lack of time to be important 
barriers to workplace learning (Crouse et al. 2011; Hicks et al. 2007; Lauber et al. 
2010; Lohman 2000; Lohman 2005, 2006; Svensson et al. 2004; White et al. 2000).
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This often concerns blue-collar workers: Especially when the company’s order 
books are full, some machines must run almost non-stop in three-shift operation. 
The employees are encouraged to work fast and to produce as many units as pos-
sible. Then they lack time to learn informally: Time pressure inhibits workers from 
reflecting on their own work and obtaining feedback on their work performance.

Previous studies have shown that the lack of time has significant negative rela-
tionships with the informal learning components interaction with supervisors (van 
der Heijden et al. 2009; Van der Klink et al. 2014) and learning value of the job (van 
der Klink et al. 2014). Chan and Auster (2003) stated that barriers to participation 
which included lack of time significantly, negatively predicted participation in infor-
mal learning activities. Based on these considerations, we assume that time pressure 
is a negative antecedent of blue-collar workers’ IWL.

Hypothesis 4: Time pressure is negatively related to IWL.

Social Support: Supervisor Support, Coworker Support, and Error-Related Learn-
ing Climate Social support refers to the total amount of helpful interactions at 
work available from both supervisors and coworkers—it is a core component of the 
Demand Control Support (DCS) model (Karasek and Theorell 1990). Both sources 
may provide reinforcement for the use of learning on the job behavior to the employ-
ees (Russ-Eft 2002). According to the active learning hypothesis (sometimes also 
called activation hypothesis) of the DCS model, employees who work in jobs char-
acterized by high job demands, high control, and high social support will show an 
intensive learning and developing behavior (Karasek and Theorell 1990). Rouiller 
and Goldstein (1993), regarding the learning transfer context, added the climate 
within the organization as a third supportive factor. The meta-analysis of Colquitt 
et al. (2000) on learning motivation has also used this classification. In our study we 
thus cover social support considering the three subconstructs supervisor and cow-
orker support for learning and learning climate (more specific: error-related learn-
ing climate, see below). Because of the overlap in content and the common “social 
core” of the subconstructs, we regard them as parts of a higher-order factor called 
social support.

Supervisor Support Blue-collar workers are often involved in highly hierarchically 
organized work processes and are dependent on the direct instructions of their super-
visors. Therefore, supervisors play an important role in supporting IWL: They may 
allow room for learning, are available for questions and feedback and can give work-
ers the feeling that learning and competency acquisition is desirable. Previous stud-
ies in different work contexts have found significant positive relationships between 
supervisor support and IWL (Birdi et al. 1997; Chan and Auster 2003; Van Doorn 
et al. 2016; Else Ouweneel et al. 2009; Sanders et al. 2011). Specifically, Choi and 
Jacobs (2011) established a positive link between supervisor support and the infor-
mal learning component learning with others. Regarding low-qualified employees, 
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Kyndt et  al. (2013b) found that organizational support is a positive predictor of 
learning intention.

Coworker Support The most important guides and counterparts of blue-collar work-
ers during learning at work are usually their direct colleagues. The worker receives 
tips and advice from the colleagues, feedback on work performance, and encourage-
ment to try out one’ s own solutions for work-related problems. Previous research 
has shown the connection between coworker support and IWL (e.g., Van Doorn 
et al. 2016; Else Ouweneel et al. 2009) across different work contexts. According to 
Van der Klink et al. (2014), team support in terms of learning is positively related to 
the informal learning categories interaction with supervisors, learning value of the 
job, and networking within and outside the organization.

Error-Related Learning Climate Errors inevitably occur during the work process. 
The crucial question is how the organization deals with employees’ mistakes: The 
organization can point out the negative consequences, such as loss of time or faulty 
products—or emphasize the positive consequences, such as learning and innovation 
(van Dyck et al. 2005; Frese and Keith 2015). In short, the climate for learning from 
errors, also known as error-related learning climate, may differ. Error-related learn-
ing climate can be defined as “shared perceptions of the members of an organization 
or organizational unit concerning practices, processes, structures, and behaviors that 
support or hinder the benefit that organizations can draw from errors.” (Putz et al. 
2013, p. 519). Managers in particular serve as role models. Harteis et  al. (2008) 
showed, based on a sample with people from high technology and service field 
companies, that managers rated the beneficial effects of mistakes more positively 
than working staff members. However, in the production area blue-collar work-
ers often operate in an environment where they only must repeat a few, sometimes 
very simple, work steps. If errors happen here, a negative reaction by executives 
could confuse the workers and hinder the learning process (Zhao 2011; Zhao et al. 
2018)—because errors typically lead to negative emotions among employees, which 
are even more intense when the errors are publicly visible (Rausch et al. 2017). A 
climate of safety could prevent employees from being insecure and afraid of making 
mistakes, increases the effectiveness of error learning (Putz et al. 2013), and is also 
regarded as a promoter of workplace learning (Bauer et  al. 2016; Nikolova et  al. 
2014; Rybowiak et al. 1999).

Based on the presented considerations on supervisor support, coworker support 
and error-related learning climate, we assume that the higher-order construct social 
support is a positive antecedent of blue-collar workers’ IWL.

Hypothesis 5: Social support is positively related to IWL.
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Learning Outcomes of IWL

Job Involvement Employees’ opinions on how important they value their work 
compared to other factors in life may differ. This is illustrated in their job involve-
ment which is defined as the degree to which a person is identified psychologically 
with work, or the importance of work to a person’s total self-image (Lodahl and 
Kejner 1965, p. 24). According to the already mentioned active learning hypoth-
esis of the DCS model (Karasek and Theorell 1990), high levels of involvement are 
expected among those employees who hold active jobs (Taris et al. 2003). Landsber-
gis et al. (1992) confirmed this empirically, using a sample of male employees from 
various occupations. According to Taris et al. (2003), job involvement is also one of 
the most frequently investigated outcome clusters in the context of learning-related 
research on the DCS model.

This may also be relevant in the field of industrial work: Many blue-collar work-
ers work to earn money and feed their families—not because they love their jobs. 
Nevertheless, some workers identify very strongly with their workplace and the 
machines, for whose optimal operation they have acquired a wealth of experience 
over many years, acknowledging the meaningfulness of their own work (cf. Hack-
man and Oldham 1980). In line with this, Cerasoli et  al. (2018) considered work 
involvement as an IWL outcome, too.

According to previous research, the motivation to learn within trainings, which 
could be regarded as similar to the learning intention from the model of Tannen-
baum et al. (2010), is moderately positively linked to job involvement (Colquitt et al. 
2000; Maurer et al. 2003). Other studies found positive relationships of participation 
in voluntary employee development activities and career-related continuous learning 
with job involvement (Hurtz and Williams 2009; Rowold and Schilling 2006). Tak-
ing these considerations and findings into account, we assume that job involvement 
is a positive learning outcome of blue-collar workers’ IWL.

Hypothesis 6: IWL is positively related to job involvement.

Newly Acquired Competency For an effective performance, a worker needs to 
acquire competency which refer to collections of knowledge, skills, abilities, and 
other characteristics (KSAOs; Campion et al. 2011). These KSAOs can be acquired 
through both training and informal learning (Kyndt and Baert 2013). Even though 
individual learning outcomes vary and always must be considered context-specific, 
developing competency is a key learning outcome (Crouse et al. 2011). Some previ-
ous studies have examined competencies or KSAOs as learning outcomes (e.g, Jans-
sens et al. 2017; Kyndt et al. 2016a; Nikolova et al. 2014a, b; Spreitzer et al. 1997).

Although blue-collar workers often perform simple tasks, they occasionally 
require extensive competencies to manufacture products that meet the customized 
requirements which arise, for instance, in often highly specialized SMBs (Decius 
and Schaper 2017). Through IWL, for instance, by seeking feedback on their own 
work performance, workers often acquire the KSAOs easily and quickly. As work-
place learning research has shown, a deep learning approach (i.e., an intrinsic 
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interest in a topic and aim for understanding and development of specific competen-
cies) at work predicts job-specific core skills (i.e., technical knowledge, risk man-
agement, customer orientation, and willingness to change) among bank managers 
(Froehlich 2017; Froehlich et  al. 2014). Rowold and Kauffeld (2009) stated that 
IWL predicts professional, social, and method competency. According to the above 
considerations and previous research, we assume that newly acquired competency is 
a positive learning outcome of blue-collar workers’ IWL.

Hypothesis 7: IWL is positively related to acquisition of new competency.

Organizational Citizenship Behavior According to social exchange theory (Blau 
1964), a person who has received valuable resources—e.g., learning time, freedom 
and permission to try things out for themself, or opportunities to exchange experi-
ences—is motivated to give something back to others, e.g., in form of organizational 
citizenship behavior (OCB; Cropanzano and Mitchell 2005; Eby et al. 2015). OCB 
refers to “individual behavior that is discretionary, not directly or explicitly recog-
nized by the formal reward system, and in the aggregate promotes the efficient and 
effective functioning of the organization” (Organ 1988, p. 4). Williams and Ander-
son (1991) distinguished OCB with respect to the target of the behavior: into OCB 
toward individuals within the organization (OCBI), and OCB toward the organi-
zation as a whole (OCBO). Considering social exchange theory, we focus on the 
OCBI category. Somech and Drach-Zahavy (2004) found a positive link between 
learning behavior and OCBI among teachers that was higher than the link to OCBO. 
Defining OCBI, we refer to Williams and Anderson (1991) who stated that OCBI 
are behaviors which “immediately benefit specific individuals and indirectly through 
this means contribute to the organization (e.g., helps others who have been absent, 
takes a personal interest in other employees)” (p. 602).

In the context of IWL, this is relevant for blue-collar workers in the following 
way: In order to learn effectively, workers need certain resources provided by the 
organization. In the case of informal learning, these are, for instance, time to reflect 
on one’s own work performance and identify opportunities for improvement, or per-
mission to try out one’s own ideas at work. Colleagues offer opportunities for feed-
back and exchange of experiences, from which the self-directed learner benefits. The 
learner therefore wants to give something back to his supervisors and colleagues, as 
is the case with mentoring, which leads to OCBI (Eby et al. 2015). The learner may 
share newly acquired knowledge, gives feedback to colleagues (such as he or she 
had received previously), and prevents them from too much workload. Because both 
individuals and the organization benefit in this way, OCB is an important outcome 
and performance criterion in blue-collar work.

Previous studies have found positive relationships between workplace learning 
and OCB-like constructs such as corporate sense (van der Heijden et al. 2009; Van 
der Klink et  al. 2014) or current performance (Spreitzer et  al. 1997; nine perfor-
mance criteria were collected and summarized). Pierce and Maurer (2009) estab-
lished a positive relationship between work-related development activities and OCB, 
using a sample of professionals and executives from a logistics company. Choi et al. 
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(2019) considered OCB as a proxy for job performance and measured it with four 
items from the OCB scale by Williams and Anderson (1991). In their cross-sec-
tional study among South Korean commercial banks and public agencies, IWL was 
the strongest predictor of job performance/OCB. We also assign OCB to the perfor-
mance category in the APO Framework, which is described as a learning outcome in 
the Cerasoli-framework, too. In line with these conceptual and empirical considera-
tions, we assume that OCBI is a positive learning outcome of blue-collar workers’ 
IWL.

Hypothesis 8: IWL is positively related to organizational citizenship behavior 
(OCBI).

Methods

Measures

In the following, we present the questionnaire scales used to operationalize the con-
structs of the APO framework within the I-P-O model. English scales were translated 
into German using a translation-backtranslation process. To test the questionnaire 
for comprehensibility and practicality, we conducted five interviews with blue-collar 
workers from the target group, using thinking aloud technique (Flaherty 1975; Wil-
lis 2005). Based on the interview results, we made changes to six items, as described 
below for each of the three measures concerned. We used for all items the same six-
point Likert scale to avoid cognitive overload among participants and to ensure good 
data quality (Döring and Bortz 2016): 1 = Do not agree at all, 2 = Largely not agree, 
3 = Rather not agree, 4 = Rather agree, 5 = Largely agree, 6 = Fully agree.

Informal Workplace Learning (8 Items, α = .79) To measure informal learning in the 
workplace, we used the short scale of Decius et al. (2019). The scale covers each of 
the eight factors of the IWL octagon model with one item. A sample item (which 
covers the factor Trying and Applying own ideas) is: “I use my own ideas to improve 
tasks at work”.

Curiosity (5 Items, α = .77) We measured curiosity with the facet Stretching (i.e., 
motivation to seek out knowledge and new experiences) from the Curiosity and 
Exploration Inventory-II (Kashdan et  al. 2009). A sample item is: “I view chal-
lenging situations as an opportunity to grow and learn.”

Learning Goal Orientation (5 Items, α = .89) To operationalize the learning goal 
orientation, we used the scale of the same name by VandeWalle (1997), which 
originally consisted of six items. With one of the items (“For me, development of 
my work ability is important enough to take risks.”) we already have had doubts 
about the suitability for blue-collar workers after the thinking aloud interviews, 
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as the workers in their working environment are not allowed to take any risks 
and risk taking is often sanctioned. Because the discriminative power (i.e., the 
item-total correlation corrected) of this item was also the lowest on the scale 
with .51 and the internal consistency of the scale without the item increased from 
α = .875 to α = .887, this item was removed before further analysis due to those 
content considerations. A sample item of the final scale version is: “I often look 
for opportunities to develop new skills and knowledge.”

Self-Directed Learning Orientation (3 Items, α = .79) We used a subset of items from 
the self-directed learning orientation scale and selected those items that covered the 
self-starting approach aspect of the construct (Gijbels et al. 2010; Raemdonck et al. 
2014b). The three items are: “I grab learning opportunities immediately to attain my 
goals.”, “No matter what the odds, if I want to undertake a work-related learning 
activity I will make it happen.”, and “When I want to learn something new for my 
job, I can always find a way to learn.”

Time Pressure (3 Items, α = .74) In order to measure time pressure, we selected two 
time-related items from the Richter et al. (2000) scale on work intensity and added 
the item “Often I do not manage my work in the given time.” The other two items 
are: “My company requires me to work very quickly.” and “I often have too little 
time and am under time pressure.”

Supervisor Support (4 Items, α = .90) We used a subscale from the learning culture 
inventory of Sonntag et  al. (2005) covering learn-oriented executive tasks. The 
results of the thinking-aloud interviews suggested that three of the four items were 
phrased too complicated for blue-collar workers. Hence, we modified the item for-
mulations; for instance, we changed the item “My manager supports me in taking 
advantage of personnel development opportunities and finding suitable offers for 
me.” into the simplified form “My foreman or boss helps me to find suitable training 
courses for me.” The other two simplified items are: “My foreman or boss supports 
me in learning independently” and “My foreman or boss is interested in what I am 
learning.” The other original item was “My supervisor supports us employees in try-
ing out new solutions, even if mistakes are made in the process.”

Coworker Support (4 Items, α = .87) We used a subscale from the learning culture 
inventory of Sonntag et al. (2005) covering learning atmosphere and support from 
colleagues. The items are: „We employees motivate each other to learn and try out 
new things.”, “My colleagues are interested in things that I have newly learned.”, 
“My colleagues let me share their experiences.”, and “We employees give each other 
feedback on our work performance.”

Error-Related Learning Climate (4 Items, α = .87) We measured error-related learn-
ing climate using the facet Principles and values from the organizational learning 
from errors scale (Putz et al. 2013; p. 536, items 13 - 16). A sample item is: “People 
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in our organization believe that errors at work can be a helpful part of the learning 
process.”

Job Involvement (4 Items, α = .75) We used the short version of the scale from 
Lodahl and Kejner (1965) to measure job involvement. The scale was developed 
based on samples of nurses, engineers and students. For blue-collar workers, we 
made two adjustments considering the thinking-aloud interview results. We removed 
the item “I live, eat, and breathe my job” because this metaphor was not understood 
by the interviewees and such identification with their own work seemed exagger-
ated to most blue-collar workers. In addition, we removed the item “I’m really a 
perfectionist about my work”, as it has turned out that the workers are urged to work 
without mistakes in their limited area of responsibility, but that they have no way of 
perfecting their work outcomes beyond that. The scale we used thus contained four 
items, e.g., “The major satisfaction in my life comes from my job”.

Newly Acquired Competency (3 Items, α = .93) We used the sub-scale competency 
development from the learning outcome measure of Decius et al. (2019). A sample 
item is: “After I have learned something new for myself, I have a much better under-
standing of my tasks at work than before.”

Organizational Citizenship Behavior (7 Items, α = .88) To measure organizational 
citizenship behavior (OCB), we used the subscale OCB toward individuals within 
the organization (OCBI) by Williams and Anderson (1991). The original scale is 
formulated from the third person’s perspective (he/she) for external assessment. We 
adapted the formulations for use as a self-assessment scale to the first-person per-
spective. A sample item is: “I help others who have heavy workloads.”

Sample

We recruited a sample of 709 blue-collar workers in 25 SMBs in Germany, mainly 
from the industrial sectors of metal processing, plastics processing, tool manufactur-
ing, vehicle construction, mechanical engineering and food industry. The respective 
production site where the survey took place ranged in size from 10 to 240 employees 
(the largest company had 900 employees across all sites in different locations, but 
we only surveyed employees at one of the sites).3 The workers filled out a paper-
pencil questionnaire on a voluntary basis. Depending on the company, the question-
naires were distributed by works council representatives or supervisors. The ques-
tionnaires were sent by post from the university either directly to the works council 
or to the personnel development department for forwarding to the supervisors. The 
employees returned the questionnaires in a sealed envelope via a trusted representa-
tive of the works council or anonymously threw it into a collection box. The content 

3 As a supplementary analysis, we included company size as a dichotomous factor (< 125 employ-
ees = smaller SMBs; 125–250 employees = larger SMBs) as a predictor of IWL in our overall model. 
There was no significant effect, β = −.03, p = .144.
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of the box was either sent back to the university in a package by the works council 
or the first author of this study picked up the sealed box in person. No incentives 
to participate in the study were distributed to the workers; however, each company 
received an individual evaluation report. The response rate was 38%. As part of the 
data cleaning we removed two cases from the sample in which the participant had 
answered all the questions in the questionnaire with 1 in one case and 6 in another. 
Five times we also found response patterns indicating careless completion of the 
questionnaire (Meade and Craig 2012) and removed these cases as well.4

702 cases remained in the data set. The following percentages refer to those par-
ticipants who provided valid information on the respective demographic category. 
74.8% were male and 25.2% female—a typical pattern for the industries involved. 
For reasons of anonymity, age was surveyed in categories as followed (percentage 
distribution in brackets): 16–25  years (17.0%), 26–35  years (19.4%), 36–45  years 
(18.8%), 46–55 years (30.3%), 56 years and older (14.4%). Considering the educa-
tional background, 16.3% did not finish any systematic vocational education, 59.6% 
finished a vocational education, 9.5% got a graduate academic degree, 14.6% mis-
cellaneous. 43.5% stated that they worked in their learned occupations, 56.5% had 
learned another occupation and were now working outside their field of vocational 
education. 17.2% stated that they had been with the company for less than one year, 
while 25.9% had worked in the company for more than 20  years. The employees 
worked in the following production areas: Assembly/machining/processing (36.4%), 
packing/shipping (17.2%), material supply (8.9%), quality assurance (7.3%), mainte-
nance (4.1%). 26.1% worked in other areas, including production-related areas such 
as storage logistics.

To test for possible multi-level influences of the persons belonging to the compa-
nies, we calculated the intra-class correlation coefficient (ICC), using the statistics 
software R (version 3.5.1, R Core Team 2019) with the package ICC (Wolak et al. 
2012). A value of 0 indicates complete independence of data (Aguinis et al. 2013; 
Cohen et al. 2003). The ICC values of most scales were low and ranged between .04 
and .10 (except for IWL with .11, and supervisor support with .14). Therefore, we 
assumed that the company affiliation of the workers has no biasing influence, so that 
it was not necessary to apply a multi-level design in the analysis.

Analyses

As preliminary analyses, we calculated the correlations between the constructs as 
well as descriptive values (M, SD). To determine the reliability, we computed Cron-
bach’s Alpha and McDonald’s Omega, which is based on more realistic statistical 
assumptions than Alpha (Dunn et al. 2014), as measures of internal consistency. We 
used structural equation modeling (SEM) to empirically represent the I-P-O model 
and to test the hypotheses arising from the APO framework, because SEM is a sta-
tistical technique to test a set of relationships representing multiple equations using 

4 We also conducted our focal analyses including these cases, but the results did not differ substantially.
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a combination of statistical data and qualitative conceptual assumptions (Hair et al. 
2010; Kline 2016).

Curiosity, learning goal orientation, self-directed learning orientation, time pres-
sure, and social support acted as predictors of IWL. We modelled social support 
as a higher-order factor, consisting of the three sub-constructs supervisor support, 
coworker support, and error-related learning climate, according to the studies of 
Susomrith and Coetzer (2019) and Nikolova et al. (2014). As a preliminary analysis, 
we checked the psychometric values of this higher-order factor, using Confirmatory 
Factor Analysis (CFA). IWL in turn acted as a predictor of job involvement, newly 
acquired competency, and organizational citizenship behavior as learning outcomes. 
We examined the path coefficients between the constructs to assess whether there 
was support for the hypotheses. All these constructs—in case of social support the 
three sub-constructs at the lower level—were latently modelled with three to seven 
items.

For modeling the IWL scale, we used the second-order structure of the octagon 
model of Decius et al. (2019), on which the scale is based. We let the two related 
items load onto one subfactor (e.g., the items for direct feedback and vicarious feed-
back onto the subfactor feedback), and then let the four subfactors load onto the 
IWL factor. This model structure has proven superior to the alternative of loading all 
eight items onto one IWL factor in a validation study of the IWL short scale (Decius 
et al. 2021, submitted for publication).

Mitchell and Maxwell (2013) stated that “it is understandable why researchers 
use cross-sectional studies to test mediation: there are many practical aspects to 
consider in designing a study. … However, longitudinal studies are superior to test 
mediation.” (p. 308  f.). Because we had to deal with the limitations of the cross-
sectional design in the present study, we additionally considered two alternative, 
separate submodels as a robustness check, following methodological recommenda-
tions (e.g., Iacobucci 2010; Weston and Gore 2006): on the one hand only with the 
antecedents and IWL, on the other hand only with IWL and the learning outcomes.

We performed latent SEM calculations by using R with the package lavaan (Ros-
seel 2012). As a pretest, we examined the normal distribution assumption. Accord-
ing to Kline (2016), multivariate normal distribution in many cases can be tested 
approximately “through inspection of univariate frequency distributions” (p. 74). 
Because the values for skewness (-1.25 to 0.41) and kurtosis (-1.03 to 2.24) were in 
a low range, we assumed an approximate normal distribution (cf. Cain et al. 2017; 
Kline 2016). Thus, we used the Maximum Likelihood (ML) method for estimation 
instead of an alternative asymptotically distribution free (ADF) estimator (cf. Shin 
et al. 2009). We applied bootstrapping technique with 1000 draws to get more robust 
results (Shrout and Bolger 2002). For scaling factors in SEM, we applied the effects 
coding method (Little et  al. 2006) which “constrain[s] the average pattern coeffi-
cient across all indicators of the same factor to equal 1.0 in the unstandardized solu-
tion” (Kline 2016, p. 200). We imputed missing values (2.3% in total) using the Full 
Information Maximum Likelihood (FIML) method which is recommended for SEM 
by Kline (2016), because FIML “will produce accurate parameter estimates where 
traditional approaches fail” (p. 87) and maximizes statistical power (Enders 2010). 

302 J. Decius et al.



1 3

The ratio of participants (N = 702) to items (50) in the model was 14:1, above the 
recommended minimum of 10:1 (Hair et al. 2010).

To evaluate the model fit we used the model chi-square value and the follow-
ing global model fit criteria recommended by Kline (2016, p. 269): Comparative 
Fit Index (CFI), Standardized Root Mean Square (SRMR), Root Mean Square Error 
of Approximation (RMSEA). According to Weston and Gore (2006), the minimum 
requirements for a decent model are these values: CFI ≥ .90, RMSEA ≤ .10, and 
SRMR ≤ .10; a good fit can be assumed if CFI ≥ .95, RMSEA ≤ .06, and SRMR 
≤ .08. If a value lies between these limits, “readers should consider the sample size 
used to estimate the model (using more stringent criteria for samples larger than n = 
500) and the model complexity (using more stringent criteria for less complex mod-
els)” (Weston and Gore 2006, p. 743).

We also applied Harman’s single factor test, which at least approximates whether 
common method variance might be a problem (Podsakoff et al. 2003). If the fit of a 
model in which all items load on a single factor is worse than the fit of the hypoth-
esized model, common method variance is probably not a problem (cf. Choi and 
Jacobs 2011). In addition to this rough, rather unspecific test, we examined two 
alternative nested models, each containing only the five antecedents: In model A 
we allowed the latent constructs to covariate; in model B we included a higher-
order factor. If model B had a better model fit than model A, this would contradict 
our assumption that the constructs are distinct. In addition to the model fit criteria 
already mentioned, we used the Akaike Information Criterion (AIC), with which 
nested models can be compared (the smaller the AIC, the better the model; Kline 
2016).

As a supplementary analysis, we included task complexity as a dichotomous 
factor (lower complexity vs. higher complexity) as predictor of IWL in our overall 
model—multi-group comparisons would not have been validly feasible due to the 
model’s structural intricacy and the small sample size in the subgroups. Activities 
with lower complexity consist, for instance, of simple assembly tasks that can be 
mastered even by semi-skilled and unskilled workers after a few days of instruc-
tion. Activities of higher complexity comprise elaborate production processes that 
require many years of experience and expertise (e.g., supportive tasks in machine 
construction). Of the 25 companies, eleven companies could be assigned to such a 
more complex activity, resulting in N = 327 participants. The group of lower com-
plexity includes 14 companies with N = 375 participants.

Results

Preliminary Descriptive Analyses and Model Fit Analyses

Table  2 shows the manifest correlations as well as the descriptive statistic of the 
constructs examined. The relations of variable means are in the medium to large 
range and provide a strong basis for SEM. Because the three personal anteced-
ents curiosity (CU), learning goal orientation (LGO) and self-directed learning 
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orientation (SDLO) are highly correlated, we additionally tested the discriminant 
validity of these constructs. Based on the latent factor loads, we calculated the aver-
age variance extracted (AVE) value for each construct and the shared variance (SV; 
i.e., the squared latent correlation) between the constructs. If the AVE values of the 
two constructs included in each calculation are greater than the SV values between 
these constructs, discriminant validity can be assumed (Farrell 2010). The AVE val-
ues of LGO (.618) and SDLO (.571) were higher than the SV between LGO and 
SDLO (.551). The AVE values of CU (.432) and SDLO (.571) were approximately 
equal or higher than the SV between CU and SDLO (.436). The AVE values of CU 
(.432) and LGO (.618) were lower or higher than the SV between CU and LGO 
(.604). Despite this deviation in CU, the overall trend suggested discriminant valid-
ity between the constructs.

Cronbach’s Alpha ranged between α = .74 and α = .93, McDonald’s Omega 
ranged between ω = .77 and ω = .93 (see Table  2). Not all constructs can be 
assumed to have a good reliability—however, the majority of the scales fulfilled 
the minimum criterion that the reliability value should not be below .80 (Car-
mines and Zeller 1979). The structural equation model showed an acceptable over-
all fit, χ2(1147) = 3142.504, p < .001; CFI = .90; SRMR = .06; RMSEA = .05, 90% 
CI = [.048, .052]. Especially the values of the SRMR and the RMSEA indicated a 
good fit. Although the CFI was only in an acceptable range, the high model com-
plexity with 1147 degrees of freedom had to be considered here, thus we judged 
the CFI in this case not as optimal, but sufficient (cf. Weston and Gore 2006). The 
standardized loads of the items on the respective latent constructs ranged between 
.35 within the job involvement construct—which is together with .47 (within curios-
ity) the only load below .5—and .97 within time pressure.

Harman’s single factor test resulted in a model fit, χ2(1175) = 10,847.298, 
p < .001; CFI = .49; SRMR = .10; RMSEA = .11, 90% CI = [.106, .110], which 
is substantially worse than in the hypothetical model. The Akaike Information 
Criterion (AIC) also had a significantly higher and thus worse value in the sin-
gle factor model with AIC = 101,550.627 than the hypothesized model with 
AIC = 93,901.833. In the model comparison, model A with the covarying con-
structs, χ2(337) = 1028.417, p < .001; CFI = .94; SRMR = .04; RMSEA = .05, 90% 
CI = [.050, .058]; AIC = 53,231.768, showed a better model fit in all criteria than 
model B with the higher-order factor, χ2(342) = 1103.637, p < .001; CFI = .93; 
SRMR = .06; RMSEA = .06, 90% CI = [.053, .060]; AIC = 53,296.988. Even though 
we cannot completely rule out a common method bias, there was no indication of a 
high common method variance.

The CFA to examine the higher-order factor social support—consisting of the 
three sub-constructs supervisor support, coworker support, and error-related 
learning climate—resulted in a satisfactory model fit, χ2(51) = 171.536, p < .001; 
CFI = .98; SRMR = .03; RMSEA = .06, 90% CI = [.049, .068]. Thus, we consider 
our theoretical assumption of modelling the three constructs together as confirmed.
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Overall, the preliminary analyses confirm that the model established can be eval-
uated properly based on the existing data. In the following, we hence present the 
results of the structural equation model analysis and test the hypotheses established 
in this study.

Structural Equation Model Assessment and Hypotheses Testing

Table 3 shows the parameter estimates and the model fit values of the two submod-
els and the full model. To increase the transparency of the results and to improve 
interpretability, Grace and Bollen (2005) recommended providing the non-stand-
ardized path coefficients for SEM, too. In the first submodel we included the ante-
cedents and IWL, in the second submodel IWL and the learning outcomes, and 
in the full model the antecedents,5 IWL and the learning outcomes. All estima-
tors were significant in all models. The estimators were similar in all three models, 
except for social support, which had a much larger size in the full model. Self-
directed learning orientation also had a smaller estimator in the full model but was 

Table 3  Estimator and model fit comparison of two submodels and the full model of antecedents, infor-
mal workplace learning, and learning outcomes

IWL informal workplace learning, CFI comparative fit index, RMSEA root mean square error of approxi-
mation, SRMR standardized root mean square. Values shown are standardized parameter estimates, non-
standardized values are in brackets. All p values of the estimators are below .001, except for learning 
goal orientation (p = .002) and time pressure (p = .004)

Antecedents → IWL IWL → outcomes Antecedents → 
IWL → outcomes (full 
model)

Estimator
  Curiosity .25 (.24) .28 (.27)
  Learning goal orientation .28 (.21) .24 (.19)
  Self-directed learning orientation .41 (.31) .33 (.25)
  Time pressure .10 (.07) .09 (.07)
  Social support .16 (.12) .30 (.22)
  Job involvement .35 (.44) .44 (.57)
  Newly acquired competency .54 (.72) .55 (.73)
  Organizational citizenship 

behavior
.61 (.75) .62 (.77)

Model fit
  χ2/df 1859.55/572 629.87/199 3142.50/1147
  CFI .90 .94 .90
  RMSEA .06 .06 .05
  SRMR .06 .05 .06

5 As a robustness test, we ran supplemental analysis of the full model once without the organizational 
antecedents and once without the personal antecedents. The coefficients of the remaining paths and 
model fit values were similar in all models.
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still the antecedent with the largest size. Job involvement had a larger estimator in 
the full model but was still the learning outcome with the smallest size.

To test the hypotheses, we used the results of the full model (cf. Figure 1 for an 
overview of the factor structure). Regarding personal antecedents, curiosity, learn-
ing goal orientation, and self-directed learning orientation indeed had positive sig-
nificant path coefficients, which supported hypotheses 1, 2, and 3. Regarding organi-
zational antecedents, social support showed a significant positive association with 
IWL, so that hypothesis 5 was supported. Interestingly, we did not find the expected 
negative relationship between time pressure and IWL, but a significant positive 
association, even if this is only weak. Hypothesis 4 was thus not supported. Regard-
ing learning outcomes, IWL had a positive significant relation to job involvement, 
newly acquired competency, and organizational citizenship behavior; these results 
have provided support for hypotheses 6, 7, and 8. In our supplementary analysis of 
task complexity, we found a small positive effect of task complexity as a predictor of 
IWL, β = .12, p < .001. This means that blue-collar workers who perform more com-
plex tasks learn slightly more informally.

Discussion

In this study we developed the APO framework to describe the antecedents and out-
comes of IWL among blue-collar workers. We then empirically tested the model 
resulting from the APO framework. We have been able to find empirical support 

Fig. 1  Standardized path coefficients of the structural equation model (SEM). Note. The manifest indica-
tors and residuals were omitted for simplified presentation. Social support is a second-order construct, 
which consists of the following three sub-constructs (in brackets the respective factor load): supervisor 
support (.88), coworker support (.71), and error-related learning climate (.85). The explained variance 
(R2) is given for informal workplace learning and for the endogenous latent variables (learning out-
comes). ** p < .01, *** p < .001
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for seven of the eight previously derived hypotheses. Thus, we can contribute to 
answering the research questions raised at the beginning—at least to a certain extent 
and considering a few limitations we will discuss afterwards.

The first research question has been: Which of the personal constructs curios-
ity, learning goal orientation, and self-directed learning orientation and which of the 
organizational constructs social support and time pressure are relevant antecedents 
of informal learning? According to our findings, all the constructs mentioned above 
are relevant antecedents of IWL, except for time pressure. Self directed learning ori-
entation revealed the strongest relationship with IWL in the structural model, fol-
lowed by social support, curiosity, and learning goal orientation. These constructs 
are not only important for IWL among blue-collar workers, but they are also most 
likely more or less important for other groups of employees (cf. the more general 
Cerasoli-framework, which provides the conceptual framework for our selection of 
constructs). However, an important contribution of our study is to have shown that 
these constructs are also important antecedents of IWL for blue-collar workers, and 
which of these constructs indicate particularly high associations with IWL in the 
context of blue-collar work. We suggest that especially in working environments 
that are not typical for extensive learning activities, such as production and other 
blue-collar jobs, the mixture of personal learning dispositions and social support is 
particularly important. In other professions, such as white-collar jobs, many learning 
needs arise from work situations with new stimuli (e.g., when dealing with custom-
ers and on business trips), so IWL also occurs independently of any specific learn-
ing motivation. Blue-collar workers who do routine work either learn little in their 
everyday work, or they learn when they are driven by a high degree of curiosity, 
motivation and goal setting. Moreover, many white-collar workers experience social 
support in learning situations rather indirectly or at sporadic intervals—imagine an 
employee who teaches herself a new calculation method in Excel by experiment-
ing and using Internet sources. Blue-collar workers, on the other hand, are almost 
exclusively involved in social environments and ‘situated learning’ contexts at work 
(cf. Lave and Wenger 1991)—almost no worker has a private office and experiences 
ongoing social support and control from colleagues and superiors. Thus, it is not 
surprising that social support for IWL is very important especially for this target 
group.

However, we could not find support for the hypothesis that time pressure is 
related negatively with IWL. In fact, we have found a slightly positive correlation. 
One reason could be that time pressure implies a high action and problem-solv-
ing urge for the employees and may promote learning. Indeed, Kronstad and Eide 
(2015) found in their interview study with online journalists that time pressure can 
probably trigger learning. Weststar (2009) showed that job demands are positively 
associated with formal, informal and non-taught learning. In addition, an individual 
may perceive a stressor such as time pressure as either a challenge or a hindrance 
(Cavanaugh et al. 2000). The appraisal is crucial for the consequences that follow: 
LePine et  al. (2004) showed that stress associated with challenges in the learning 
environment is positively related to learning performance—stress associated with 
hindrances in the learning environment is negatively related to learning perfor-
mance. Van Ruysseveldt and Van Dijke (2011) stated that the relationship between 
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workload and workplace learning opportunities is an inverted U-curve, with a posi-
tive association at low levels of workload and a negative association at high levels 
of workload. The participants in the present study may have perceived time pressure 
at work as a challenge, or time pressure may have been too low to have a negative 
effect on IWL. Future studies could compare challenge and hindrance aspects of job 
demands in the IWL context. Furthermore, it is noticeable that time pressure hardly 
correlates with all constructs examined – not just with IWL: Only the slight negative 
correlations of time pressure with supervisor support and error-related learning cli-
mate appeared to be significant (see Table 2). Even if these (non)correlations can be 
explained theoretically well, it is possible that in complex structural equation models 
there might be a statistical distortion if all predictors correlate with each other at 
least moderately, but one does not (cf. Kline 2016). Overall, the positive relationship 
between time pressure and IWL found in our study should not be overinterpreted 
because of the low effect size.

A view on the manifest correlations (see Table 2) reveals that age is significantly 
negatively related to IWL. However, an examination using SEM showed that the 
path coefficient of age—included in the overall model as an additional predictor for 
IWL—is not significant. This could be due to the fact that age is also negatively 
related to all other predictors except time pressure. The supposed age effect could 
thus be caused by a lower motivation to learn (i.e., learning goal orientation, self-
directed learning orientation) and lower social support.

Our supplementary analysis of task complexity revealed that blue-collar workers 
who perform more complex tasks slightly learn more informally than those workers 
who complete less complex tasks. This is consistent with findings from studies such 
as by Jeon and Kim (2012), who quantitatively examined work characteristics and 
IWL in various South Korean companies, and by Schürmann and Beausaert (2016), 
who interviewed employees from a German machinery manufacturer. Although the 
learning potential of task complexity was discussed conceptually at an early stage 
(e.g., Ellström 2001), empirical evidence in this context is still scarce. Future studies 
could address this issue in more detail.

The second research question has been: How is the relevance of the three men-
tioned personal constructs as antecedents of informal learning compared to the rel-
evance of the two mentioned organizational constructs? Based on the results, we 
cannot draw a clear conclusion on this: Apart from time pressure, all antecedents 
have showed similarly high relationships with IWL (between β = .24 and .33). In 
formal education the learning environment plays a major role. The Aptitude Treat-
ment Interaction approach (Cronbach and Snow 1977) from pedagogical psychology 
assumed that the teaching method must be optimally adapted to the learner’s abili-
ties. The Work Design Growth Model (Parker 2017) also claimed that environmen-
tal factors are important for enhancing learning and development. However, in the 
case of IWL, there is probably no predominance of the organizational environment. 
The learner’s individual characteristics seem to be very important because the learn-
ing context is more flexible and less determined in informal learning than in formal 
learning. Support for this assumption has been provided by the results of Choi and 
Jacobs (2011), in whose study the personal characteristics showed a high significant 
relationship with IWL, but the determinants of work environment did not. Thus, it 
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may be possible that workers who are personally interested in learning follow their 
learning needs regardless of the work and learning environment, while less inter-
ested workers are hardly motivated to learn by external conditions. The personal fac-
tors may have a more proximal effect, while the organizational factors may have a 
more distal effect. Future research could investigate this assumption.

The third research question has been: Which of the constructs job involvement, 
newly acquired competence, and organizational citizenship behavior are relevant 
as learning outcomes of informal learning? The results of our study have indicated 
that the most relevant learning outcome of IWL seems to be organizational citizen-
ship behavior (performance domain, according to Cerasoli et al. 2018), followed by 
newly acquired competency (knowledge/skill acquisition domain) and job involve-
ment (attitudes domain). The results are in line with the findings from Cerasoli et al. 
(2018), where overall performance had the highest relationship (corrected popula-
tion correlation, ρ = .42) with IWL, followed by overall knowledge/skill acquisition 
(ρ = .41), and overall attitudes (ρ = .29).

As with the antecedents, we assume that the three learning outcomes also apply 
to other groups of employees in different weightings—our study was able to show 
that these constructs also appear as results of blue-collar workers’ IWL. It may seem 
surprising that a learning outcome such as the behavioral construct OCB, which at 
first glance appears to be more distal, has a stronger relationship to IWL than the 
proximal learning outcome newly acquired competence.6 In IWL in white-collar 
jobs (think again of the example of teaching oneself a calculation method in Excel) 
or formal training (courses with pre-defined learning goals) it should indeed be the 
case that the newly acquired competence is the main learning outcome. In IWL in 
blue-collar jobs, however, the learning process is deeply interwoven with work exe-
cution and the social environment—as a consequence of this situatedness, pro-social 
behavior is the most crucial learning outcome: If an employee has learned some-
thing through direct feedback, exchange of experiences or an opportunity for experi-
mentation or reflection granted to her in a closely timed work schedule, she probably 
wants to give something back to her colleagues or superiors. This mechanism can 
be explained by social exchange theory (Blau 1964; Cropanzano and Mitchell 2005) 
and is expressed in increasingly shown OCB. Although the acquired competence 
and job involvement are also important learning outcomes, the behavioral compo-
nent predominates in the case of blue-collar workers’ IWL.

Following the input-process-output perspective, we argue that the variables we 
have named antecedents precede IWL, and that the variables named learning out-
comes follow IWL. However, because our research design did not allow us to inves-
tigate causality, these are only conceptual assumptions which we have attempted to 
illustrate in detail in the theory section above. Nevertheless, one could argue that 
OCB and job involvement are rather antecedents of IWL than outcomes or at least 
show reciprocal relationships. Most studies have considered these variables to be 
outcomes (e.g., Choi et al. 2019; cf. Cerasoli et al. 2018, for an overview). In the 
context of mentoring, Eby et al. (2015) found in a cross-lagged design an influence 
from mentoring received from supervisors on employee OCB, but not vice versa. 

6 We would like to thank an anonymous reviewer for this indication.
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Job involvement can also be seen as a mediator between personal or job character-
istics on the one hand and work behaviors such as effort and performance on the 
other (Brown 1996). Employees who are strongly engaged in IWL could be more 
liked by their supervisors and thus receive more social support, but this is unlikely 
to be the case for peers. Employees who spend a large part of their working time 
on IWL may fall behind with their actual work, which could lead to increased per-
ceived time pressure. However, since IWL, compared to other learning forms, is 
highly interwoven with the direct execution of the work activity and is triggered by 
problems in the work process (Marsick and Volpe 1999; Segers et al. 2018), this is 
rather unlikely. It could be that employees who are strongly engaged in IWL burden 
themselves with more work as a result of their competence development. However, 
it is uncertain whether this will lead to a possible feeling of being overwhelmed and 
under time pressure. In general, more longitudinal research is needed to clarify these 
relationships.

Limitations, Future Directions and Implications

Limitations and Further Research Implications

Using the SEM method, we have implemented a robust analysis procedure for simul-
taneous consideration of relationships between variables (Kline 2016). However, 
our study had a cross-sectional design; we thus could not examine effects but only 
correlations. We can say that the covariance patterns found between the variables 
are consistent with the assumed structural model, but there may be other structural 
models to which this applies (cf. Stone-Romero and Rosopa 2008). Only the use 
of at least three measurement points in a longitudinal design could provide further 
empirical evidence of causality (Cole and Maxwell 2003; Maxwell and Cole 2007), 
even if—strictly speaking—this does not yet guarantee the exclusion of confounding 
variables necessary for causality, which is difficult to establish in field studies such 
as in this one. Disabato (2016) and Spector (2019), though, argued for the justifica-
tion of cross-sectional field studies, which can provide valuable impulses on which 
future longitudinal studies can build. More robust (longitudinal) research designs 
could also help to better answer the question of antecedents’ relative importance, 
as unique covariance is only a moderate proxy for relative importance. Thus, future 
research should aim at longitudinal or (quasi-)experimental designs, even if three 
or more measurement points are difficult to attain in the target group of blue-collar 
workers without external incentives. One should keep in mind that the use of incen-
tives for participants could possibly lead to lower data quality (Gabriel et al. 2018).

Regarding the model fit, it is evident that the values for RMSEA and SRMR were 
in a good range, but the CFI value was only in an acceptable range. However, our 
model is very complex and contains 12 latent constructs estimated from 50 mani-
fest indicators. This complexity should be considered when assessing the model fit 
(Weston and Gore 2006). The SRMR in particular proved to be a robust measure 
which is “more sensitive to model misspecification than to sample size or violations 
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of distributional assumptions” (Iacobucci 2010, p. 96). In addition, the different fit 
indices should be interpreted together, as each has its own strengths and weaknesses 
(Kline 2016), and the rules of thumb for the model fit should not be interpreted over-
critically (Iacobucci 2010; Marsh et al. 2004).

The three constructs of personal antecedents have showed high manifest correla-
tions with each other (.53, .63, .67; cf. Table 2). This raises the question of poten-
tial multicollinearity. However, these high correlations are conceptually justifiable 
because curiosity, learning goal orientation, and self-directed learning orientation 
are concepts that are strongly based on the learner’s own initiative and responsibil-
ity and have a common conceptual core. Yet, the constructs are—as explained in 
the theory section above—theoretically distinct, internally consistent (Cronbach’s 
Alpha is .77, .79, .89; cf. Table 2) and, for the most part, empirically distinguishable 
regarding the calculations of discriminant validity.

Nevertheless, we collected all data using self-reports in a single questionnaire. 
Although the Harman’s single factor test and the antecedents’ model comparison 
with and without higher-order factor have showed that common method variance 
is not a major problem, this cannot be ruled out with certainty. In an ideal scenario, 
researchers in future studies could reduce the probability of common method biases 
a priori by choosing a multimethod approach and by using several measurement 
points (Podsakoff et al. 2003). Further research could include objective performance 
indicators as outcomes, e.g., production quantities or customer reclamations, or at 
least performance ratings by others (e.g., supervisors, co-workers).

We also used adaptations of established scales in the questionnaire, which we had 
modified for the target group of blue-collar workers. Such a procedure is common 
in psychological and social research, but not without problems regarding validity 
(Heggestad et al. 2019). To ensure transparency we described the modifications in 
detail in the measures section. Due to the difficulty of recruiting blue-collar work-
ers for written surveys, we decided against a broad quantitative pretest of the scales. 
However, before using the modified questionnaire, we piloted the items with inter-
views among blue-collar workers using thinking aloud technique.

As we mentioned at the beginning, the meta-analysis of Cerasoli et  al. (2018) 
is based on initial studies of varying quality, in which IWL was operationalized in 
very different ways. This represents a flaw of the otherwise conceptually and theo-
retically well done and important review study by Cerasoli et al. Since we primarily 
rely on the Cerasoli-framework for the development of the APO framework, this 
general critique indirectly applies to our study, too. Developing the APO framework, 
it also seemed appropriate not to consider all the constructs mentioned as examples 
in Cerasoli et  al.’s study. For the sake of parsimony and complexity reduction of 
the model, our aim was to cover every domain at specificity level 3 with only one 
construct, if possible. Nevertheless, we first considered all the constructs mentioned 
in the Cerasoli-framework, and then decided based on conceptual considerations 
and empirical evidence which of the constructs might have the greatest relevance 
for IWL in blue-collar workers. We have provided arguments for our selection of 
constructs in the theory section, but without claiming completeness. However, the 
selection can be discussed controversially. An example would be the variable auton-
omy/job control, which plays a minor role in the work of blue-collar workers (Huang 
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2011); in some production contexts, though, employees also work in self-directed 
teams within production lines.

IWL represents the process component in the IPO model. In the octagon model, 
six of the eight components cover the learning behavior (all except the two inten-
tion components). In this way, we tried to operationalize the learning process in the 
best possible way. However, in cross-sectional study designs the operationalization 
of a process is only approximately possible. Future studies could, for instance, use 
a longitudinal diary design to capture the learning process more robustly and more 
closely to reality.

Future Conceptual Directions

Future studies on IWL of blue-collar workers can build on the APO framework and 
examine IWL over time, for example, how organizational change may affect the 
entire I-P-O sequence. In the present study, we have used a short scale to measure 
IWL that covers the entire scope of informal learning. However, the various ante-
cedents may be differently related to the diverse components of IWL, and the com-
ponents may be differently related to the learning outcomes. Thus, researchers could 
use the extended eight component IWL scale, which reflects the octagon model of 
IWL in a more differentiated way (Decius et al. 2019).

The best predictor for IWL, self-directed learning orientation, was considered 
in our study to be a trait-like variable. Nevertheless, further studies could examine 
whether this orientation can be enhanced over time, for example, by special forms 
of training—sensitizing employees to recognize and grasp learning opportunities 
directly, while also overcoming obstacles to learning. Previous research has shown 
that self-regulation among unemployed job seekers can be improved by training in 
learning goal orientation (Noordzij et al. 2013); perhaps improvement is also pos-
sible in the context of self-directed learning orientation.

It would be desirable if future research analyzes the learning of blue-collar work-
ers in more depth to determine whether a separate learning theory is needed for 
this target group. One starting point could be why many blue-collar workers want 
to learn only those skills and knowledge sets that will enable them to work almost 
trouble-free—while others, few workers, may want to learn more intensively beyond 
this “default line”, even though this may not result in direct monetary benefits or 
promotion opportunities. But comparative studies between different groups of work-
ers are also scarce. In the introduction we have presented our assumption that the 
constructs relevant for IWL are basically similar in different target groups, but with 
varying weighting and prioritization of the factors. Because of the lack of empiri-
cal evidence, future research should specifically compare blue-collar workers and 
white-collar workers regarding the learning conditions for IWL—such as in stress 
research, where no differences between the two groups of workers could be found 
concerning burnout mechanisms (Toppinen-Tanner et al. 2002).

Furthermore, future studies could consider the size of company site or the size 
of business units (where learning actually takes place) as moderator variables. 
Researchers should ensure that they receive enough employee data per unit in the 
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sample to meet the requirements for the calculation of multi-level analyses, in con-
trast to the present study. Indeed, working conditions in smaller and larger produc-
tion companies differ only slightly, because even in larger production halls employ-
ees work and learn informally mainly in segregated areas and smaller groups. 
However, there are hints from interview case studies that the type and extent of IWL 
and knowledge management may be influenced by company size (Coetzer et  al. 
2017; Wong and Aspinwall 2004).

Practical Implications

Managers would like to know how they can promote IWL among their blue-collar 
workers. Because IWL cannot be regulated directly because of the high autonomy of 
learners, managers can only design learning environment conditions (Cerasoli et al. 
2018; Ellström 2011; Skule 2004). The factor most directly influenced by manag-
ers is social support. Managers can try to provide resources and opportunities for 
blue-collar workers to exchange experiences and support each other, and to facilitate 
and exemplify a positive error culture in which failures are seen primarily as learn-
ing opportunities. Enterprises may also offer informal support to their managers and 
encourage them to recognize, model and promote the informal learning behavior of 
their employees (Cerasoli et al. 2018). Although we have found a weak positive con-
nection between time pressure and IWL, we advise against increasing time pressure, 
as the workers might learn slightly more informally, but other negative effects, e.g., 
on job satisfaction, could occur.

Based on the results of personal antecedents, another leverage could be the man-
agers’ attention to hiring interested, curious, and learning-motivated employees 
during the selection process—assuming this luxury is possible in times of skills 
shortages, especially in rural areas. Enterprises may have to adapt their recruitment 
strategies. If managers also want to send their workers to formal training courses to 
supplement IWL, it would be worth considering investing not only in professional 
and technical content but also in communication and cooperation courses as well 
as goal setting training. This might have a positive effect on social support behavior 
and learning goal orientation as relevant IWL antecedents. Through coaching or for-
mal training, employees’ general informal learning skills could be improved (Cera-
soli et al. 2018). Richter et al. (2020) found a spillover effect from formal to informal 
learning in a longitudinal study: If employees assess formal training as satisfactory 
when they reflect on it, they use more informal learning strategies afterwards.

Regarding learning outcomes, managers can expect that an increase in IWL will 
probably lead to positive behavioral effects (organizational citizenship behavior) 
as well as to an increased acquisition of competency among employees and higher 
job involvement. Although much of the learning in the workplace takes place infor-
mally, the expenses spent by enterprises to promote IWL have so far been rather 
modest (Berg and Chyung 2008). The findings presented on the outcomes of IWL 
give the organizations more certainty that investing in learning conditions to support 
IWL pays off for them and their workers.
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Conclusion

Our study on antecedents and learning outcomes of informal learning at the work-
place has responded to the claim of Cerasoli et al. (2018) and Jeong et al. (2018a) 
for a clear, differentiated and target group-specific set of IWL’s framework condi-
tions and consequences. With the development of the APO framework for blue-
collar workers we have presented a basis for future research, having identified 
important personal and organizational antecedents of IWL. Following the I-P-O 
model, we also have integrated learning outcomes—which are particularly relevant 
for practitioners—into the APO framework. In contrast to earlier studies, we have 
operationalized IWL based on a theoretically sound IWL model (cf. Decius et  al. 
2019). Using a cross-sectional structural equation approach, we have established the 
basis for the correlational part of the observational-correlational-experimental loop 
(Rosenshine and Furst 1973), on which future longitudinal and theory-developing 
studies can build.
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