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This paper describes the development and validation of an instrument for measuring work-related
learning, which can be applied in different occupational contexts. Based on a comprehensive literature
review and group discussions among the authors, the instrument was carefully constructed and examined
among a heterogeneous sample of Flemish employees (N = 3232). The dataset was randomly divided into
two subsets. An exploratory factor analysis was conducted on the first dataset (n = 1616) to provide
insight into the underlying structure of the instrument. The second subset of the data (n = 1616) was
used to validate the retrieved structure by means of a confirmatory factor analysis and to investigate
the internal consistencies, convergent and discriminant validity, and the measurement invariance across
different groups. After six months, the instrument was retested among the same respondents to examine
longitudinal measurement invariance and predictive validity. The results showed that three factors could
be distinguished and confirmed, namely informal learning activities using personal sources, informal
learning activities using environmental sources, and formal learning activities. The results regarding the
reliability and validity of the instrument were satisfactory.
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Introduction

Work-related learning is advanced as a double win: It
enhances organizations’ adaptability and competitiveness
and it contributes to individuals’ employability and career
development (Rowold and Shilling, 2006; Schulz and
Rofnagel, 2010; Slotte, Tynjald, and Hytonen, 2004). This
has raised scholarly interest in work-related learning and
how it may be fostered (Taris and Kompier, 2005). Research
in this area is however conditional upon a reliable and
valid measure, which is quite challenging for a number of
reasons (Manuti et al., 2015).

First, learning is often considered as the latent
development of competences, which is elusive and difficult
to measure. Hence, instruments measuring learning try
to grasp this by focusing on observable aspects. The most
proximal way to measure work-related learning is to
investigate the learning activities that are undertaken in
relation to the development of work-related competences
(Raemdonck, Gijbels, and van Groen, 2014). This way of
measuring work-related learning gets to the core of learning,
as it focuses on employees' actual behaviour. However, such
instruments are scarce (Taris and Kompier, 2005).

Second, and related to the previous point, instruments
that encompass formal and informal learning are rarer
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still: Research tends to focus on one of both dimensions of
work-related learning (Choi and Jacobs, 2011). This has the
advantage of conceptual depth, with instruments that are
often tailored at specific samples (Nikolova et al., 2014),
yet at the expense of conceptual breadth and possibilities
for generalisation (Slotte et al., 2004), comparability
across occupations, and follow-up after job transitions
(Kyndt and Beausaert, 2017).

Hence, this study aims to provide (i.e., develop and
validate) a measurement instrument for work-related
learning that (1) captures participation in learning
activities that resulted in the development of competences
related to employees’ work, (2) focuses on both formal
and informal learning, and (3) that is independent of
context. We first define work-related learning, then
describe the development and test of the instrument, and
finally discuss strengths, limitations, and opportunities
for research and practice.

Defining Work-Related Learning

Many studies have investigated work-related learning, and
this has led to a plethora of definitions (Streumer and Kho,
2006). The review studies from Kyndt and Baert (2013),
Manuti et al. (2015), and Tynjdla (2008) have attempted to
bring the common features in those definitions together.
First, work-related learning comprises the process that
engages employees in learning activities (Kyndt and Baert,
2013; Manuti et al., 2015; Tynjal4, 2008). Second, learning
activities include both formal and informal learning
activities (Kyndt and Baert, 2013; Manuti et al., 2015;
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Tynjéld, 2008). Third, learning has to be work-related,
implying that participation in learning activities leads
to the development or the acquirement of competences
that are related to employees' current and/or future
job (Kyndt and Baert, 2013; Manuti et al., 2015; Tynjal4,
2008). In concert, this leads to the following definition:
work-related learning is the engagement in formal and
informal learning activities whereby employees develop
and/or improve competences that are related to their
current and/or future job (Kyndt and Baert, 2013). In the
following sections, we will elaborate on the determining
aspects that define work-related learning.

Focus on participation in learning activities
Work-related learning is often considered to be an elusive
concept which is difficult to measure, as it entails the latent
process of developing and/or acquiring competences.
Due to its latent nature, studies used observable factors
to measure learning. However, most of these studies use
rather distant measures of learning (e.g., motivation,
job challenge, job satisfaction, organizational/work
commitment; Raemdonck et al., 2014; Taris and Kompier,
2005): Those aspects are drivers or outcomes of learning
rather than actual engagement in learning (Wielenga-
Meijer et al., 2010), which implies risks of conceptual
confusion (Taris and Kompier, 2005). In addition to those
distal measures of work-related learning, prior research
also focused on intentionality for measuring learning. This
stream of research considers whether employees engage
in learning with or without the goal/intention to learn
(Doornbos, Bolhuis, and Denessen, 2004; Marsick and
Watkins, 2001). Despite its value, it has to be acknowledged
that work-related learning in essence concerns the
engagement in activities that lead to the development
of competences, which includes both intentional and
non-intentional or incidental learning (e.g., Manuti et al.,
2015). The implication is that actual learning behaviour
in the form of participation in learning activities is at the
core of work-related learning, irrespectively of its drivers,
outcomes, or intentionality (Raemdonck, Gijbels, and van
Groen, 2014).

Encompassing formal and informal learning
Both formal and informal learning activities feature
prominently in the literature of work-related learning
(Streumer, 2006). Formal learning refers to learning
activities that are structured in terms of learning support,
learning context, learning time, and learning objectives
(Kyndt and Baert, 2013). More specifically, it is typically
organized by an external instructor in an educational or
training environment explicitly designed for learning
(Jacobs and Park, 2009). In addition, it is planned within
a prescribed learning framework with a fixed and limited
time frame (Eraut, 2000). The desired learning objectives
are predetermined, and the learning activity can lead to
a certain certificate or diploma reflecting the learning
objectives. Examples of formal learning activities
are participation in formal programs, seminars, and
workshops.

Informal learning is often discussed in contrast to
formal learning (Marsick and Watkins, 2001): It can be
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described as less restricted in terms of learning support,
learning context, learning time, and learning objectives
(Kyndt and Baert, 2013). Informal learning is embedded
in daily work-related activities and is learner-initiated,
without an intervention of an instructor (Livingstone,
2001; Noe, Tews, and Marand, 2013; Wolfson et al., 2017).
Different types fall under the heading of informal work-
related learning: interpersonal learning, intrapersonal
learning, and learning from non-interpersonal sources
(Choi and Jacobs, 2011; Lohman and Woolf, 2001,
Noe et al, 2013). Interpersonal learning relates to
learning from and through social contact. Synonyms are
social/collaborative/interactional learning, knowledge
exchange, or learning from/with others (Choi and
Jacobs, 2011; Lohman and Woolf, 2001; Noe et al., 2013).
Examples of interpersonal learning activities that typically
lead to the development of work-related competences
are asking for feedback, discussing, and observing others.
Both intrapersonal learning and learning from non-
interpersonal sources refer to learning without direct
social interaction (Doornbos, Simons, and Denessen,
2008). Intrapersonal learning includes reflecting upon
one's behaviour and exploring new ways of working.
Synonyms are individual learning, experimenting, or
learning from oneself (Choi and Jacobs, 2011; Lohman
and Woolf, 2001; Noe et al., 2013, Wolfson et al., 2017).
Learning from non-interpersonal sources implies that
one develops competences through scanning external
sources, such as the Internet, books, and pictorial
material (Lohman and Woolf, 2001). This is also known as
environmental/external scanning.

Formal and informal learning are acknowledged as
equally important aspects of work-related learning (Tynjal4,
2008), though with potentially differential outcomes
(Colley, Hodkinson, and Malcolm, 2002). To date, they are
often investigated separately, limiting the possibilities to
fully capture the concept of work-related learning.

Not tied to one specific job

It is often argued that employees need to continuously
update their competences in order to successfully
navigate on the (internal and external) labour market.
As a result, the third aspect in the definition emphasizes
that work-related learning is undertaken in relation to
both employees’ current and future job. Existing research
is, however, very context-specific (Nikolova et al., 2014).
Numerous studies focused on a specific occupation,
such as police officers (Doornbos et al., 2008), secondary
school teachers (Kwakman, 2003), or nurses (Berings,
Poell, and Gelissen, 2008), emphasizing the uniqueness of
every specific context. While this has certainly added to
the body of knowledge, it has to be acknowledged that
focusing on one context hampers the generalizability and
comparability within persons when changing jobs. On
top of the need to make comparisons across time, prior
research called for more comparisons across occupations
(Kyndt and Beausaert, 2017), also demonstrating the need
for instruments that are not tied to specific contexts.
Hence, this aspect of the definition directly implies that
an instrument that captures work-related learning needs
to be broadly applicable and used irrespective of one’s job.
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The third aspect of the definition also indirectly implies
that work-related learning contributes to individuals
current job and/or their future jobs (Mallon and Walton,
2005). Related to employees’ current job, research
has demonstrated that participation in work-related
learning enhances job satisfaction, both because they
are developing competences that potentially make their
job easier and because employees get the opportunity to
learn (Baert, 2018; Rowden and Conine, 2005; Sahinidis
and Bouris, 2008). In relation to future jobs, work-related
learning is considered to contribute to one's perceived
employability, being an individual’s estimation of his/her
chance of finding new employment elsewhere (De Cuyper
and De Witte, 2011). Theoretically, human capital
theory states that learning is key to feed an individual's
employability (Berntson, Sverke, and Marklund, 2006),
which has been established in empirical studies (e.g.,
Berntson et al., 2006; Nelissen, Forrier, and Verbruggen,
2017). As such, it is argued that work-related learning,
over time, contributes to employees’ career, in terms of
satisfaction with their current job and/or in terms of their
perceived chance of finding a future job.

Towards an Instrument to Measure Work-
Related Learning

Ideally, measurement instruments match their definition.
In what follows, we elaborate on existing instruments and
how they match each of the core aspects in the definition.

A first aspect concerns the engagement in work-related
learning activities that have led to the development of
competences. As a result, the newly developed instrument
needs to focus on the participation in learning activities.
Hence, instruments that focus on related aspects, such
as learning styles (e.g., Berings et al., 2007) or self-
directedness in learning (Raemdonck et al., 2014), are not
discussed here.

A second aspect concerns the focus upon both formal
and informal learning as opposed to a focus upon formal
or informal work-related learning that is still dominant,
the calls from Kyndt and Baert (2013), Manuti et al.
(2015), and Tynjdla (2008) notwithstanding. Originally,
instruments for formal learning were dominant, probably
because it is easier to measure (Hurtz and Williams, 2009):
Participation in formal learning is dichotomous, with a
predetermined beginning and ending, and HR metrics
on number and hours of training are easily collected
(Brown, 1989). Accordingly, instruments are measuring
participation in formal learning activities (e.g., in-company
trainings, workshops, seminars) within a certain time
span, mostly one year. Examples of measurements are
participation during the past year (polar question, yes or
no; Nelissen et al., 2017), participation based on frequency
(number of training events; Maurer and Tarulli, 1994;
Pierce and Maurer, 2009; Tharenou and Conroy, 1994)
and/or duration (hours spent in training; Chan and Auster,
2003; Froehlich et al., 2014; Tharenou and Conroy, 1994).

In the past decade, studies have brought informal
forms of learning to the fore (Marsick and Watkins, 2001;
Watkins and Marsick, 1992). Qualitative designs (Kyndt et
al,, 2016) are most common probably because informal
learning is more elusive and difficult to measure (Brown,
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1989). The few quantitative instruments that exist mostly
assess participation with frequency and a corresponding
Likert scale (e.g., varying from never to always; Kwakman,
2003; Lohman, 2006; Noe et al., 2013). In contrast to
instruments for formal learning, the scales used to
measure informal learning are generally broader scales
without defining a time span or clearly defined points
in time. Studies that simultaneously include formal and
informal work-related learning are scarce: Some scholars
try to approach work-related learning in a more integrative
way by incorporating formal learning into an instrument
measuring informal learning (e.g., Berg and Chyung,
2008). Still, these instruments reduce formal learning
to participation in one specific activity (formal training),
neglecting the variety that exists in formal learning.

The third aspect relates to the broad applicability of the
instrument to measure work-related learning. Research
on formal learning tended to make it possible to compare
findings of different contexts. These instruments are
commonly detached from the specific context, as they
usually measure participation in trainings independent of
the specificities of the training (e.g., Nelissen et al., 2017).
However, instruments measuring informal learning are
commonly measured with a focus on one specific context,
taking the specificities of the learning activities into
account (e.g., Kwakman, 2003). Although this approach
certainly has its value, it limits the opportunity to make
comparisons between other contexts. The limited empirical
studies that combine formal and informal learning
activities in one instrument are designed specifically for
one occupation and cannot be used in other contexts (e.g.,
Lauber, Taylor, Decker, and Knuth, 2010).

In conclusion, to the best of our knowledge no
instrument is available that focuses on participation in
learning activities (i.e., measuring true learning behaviour),
that encompasses formal and informal learning activities
simultaneously, and that are not tied to a specific context.
Therefore, the aim of this study is to develop and validate
an instrument that addresses these three aspects. In doing
so, this study will make it possible to reduce the currently
existing conceptual gap between what is measured and
what should be measured concerning work-related learning
(e.g., Raemdonck et al., 2014; Taris and Kompier, 2005).

Developing and Validating the Instrument

The six steps as described by Hinkin (1998) to develop
and validate instruments served as a guide through the
process. In a first step, the items were constructed in line
with how work-related learning is defined in the present
study. This is a crucial step when developing a reflective
measurement instrument: The items need to reflect the
nature of the existing latent construct, as a change in
work-related learning should result in a change in the
indicators (Coltman et al., 2008). In a second step, the
instrument was administered to the participants. The
number of items was reduced by means of an exploratory
factor analysis in the third step. The fourth step comprised
the confirmation of the structure of the instrument and in
the fifth step, the validity (i.e., convergent and divergent;
Hinkin, 1998) of the instrument was assessed. The final
step entails retesting the structure and assessing test-
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retest reliability, predictive validity, and longitudinal
measurement invariance (Hinkin, 1998).

Step 1. Item generation

Item generation included the development of items, item
scaling, formulating the introduction, and qualitative
assessment of the construct validity of the developed
instrument.

Developing the items

To generate items, we started with deductive scale
development, which was followed by inductive scale
development (Hinkin, 1998). Deductive scale development
entails that ‘the definition is used as a guide for the
development of items’ (Hinkin, 1998, p. 107). We chose
to start from learning activities that were used in existing
instruments to measure work-related learning. In line
with how work-related learning was defined, we included
instruments with a focus on participation in learning
activities (i.e., learning behaviour) and accounting for a
broad variety of formal and/or informal learning activities.
This resulted in the selection of six instruments, focusing
on formal learning (Blau et al., 2008), informal learning
(Kwakman, 2003; Lohman, 2006; Noe et al., 2013), or a
combination (Berg and Chyung, 2008; Lauber et al., 2010).
Next, the concrete learning activities in those instruments
were inventoried. Multiple group discussions among
the authors were organized to categorize the learning
activities. Many of these activities were occupation-specific
and were therefore placed under broader categories
(see the list below): The item ‘classroom observation’ of
Kwakman (2003), for example, was specifically constructed
for teachers. As our goal was to develop a widely applicable
instrument, this activity was placed under the category
observing others. Three inventoried activities were not
retained, due to their overlap with multiple other activities.
In that case, the activity that was most encompassing was
retained: collaborating with others was captured under
learn by interacting with others and asking for information;
accessing journals and books over the Internet or through
libraries was captured by reading and searching for
information; and applying past experiences was captured by
reflection and experimenting. Hence, the deductive scale
development stage led to 11 general learning activities:

)
)
)
8) interacting with others;

)  attending conferences/seminars;
0) attending training programs; and
1

) attending workshops.

(1)  searching for information;
(2)  reading magazines, journals, books, etc.;
(3)  experimenting;

(4)  asking information;

(5) feedback-seeking;

(6)  reflecting;

(7)  observing others;

(

(

(

(

9
1
1

In inductive scale development, researchers start from
the interpretation of the construct (Hinkin, 1998). As
some existing instruments on work-related learning have
substantial shortcomings regarding construct validity, as
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discussed earlier, the authors inspected whether the list of
11 activities was exhaustive. After an in-depth discussion
among the authors, the list of learning activities was
extended from 11 to 15 learningactivities. A first additional
learning activity referred to watching visual material in
order to include the digital information that is increasingly
available: This learning activity complements the learning
activity on reading written materials. A second activity
related to taking an e-learning course was added based on
similar arguments. Third, as a counterpart for the learning
activity reflection, we added a learning activity referring
to thinking beforehand about how employees will manage
things. Lastly, attending presentations was added, as a
less active alternative to attending workshops. The list of
learning activities was completed as follows:

) watching visual materials;

) thinking about how to manage (future) tasks;
4) attending presentations; and

) taking e-learning courses.

Each learning activity was formulated in a way in which
all employees could understand them, regardless of their
prior educational background (i.e., avoiding difficult
words and adding examples) and regardless of their
occupational position (i.e., avoiding occupation-specific
words; Spector, 1992).

Item scaling

Concerning the selection of the scale, we opted for a
scale measuring the frequency of participation (e.g.,
Blau et al., 2008; Lauber et al. 2010). Learning activities
(especially related to informal learning) are generally
measured without using a predefined time span (e.g,
Lohman, 2006), although specifying the time span limits
own interpretations and avoids bias in scale development
(Spector, 1992). Pursuant thereto, we opted for a time
span of six months to make sure that participants had
enough opportunities to learn during the proposed time
span, and that they could still recall their participation
in activities. We chose a 7-point frequency scale, which
included an acceptable number of time points to capture
differences between respondents’ participation (Miller,
1994). Each time point, with the exception of 1 and 7,
was supplemented with a clear frequency description.
The item scaling reads as follows: 1 ‘Never’, 2 ‘Rarely —
Once or twice in the previous six months’, 3 ‘Occasionally
— Monthly’, 4 ‘Often — A few times each month’, 5 ‘Very
often — Weekly’, 6 ‘Very often — A few times each week’,
and 7 ‘On a daily basis'.

Introduction of the instrument

Specific attention was given to the introduction of the
scale to enhance the construct validity of the instrument.
The introduction emphasized that the instrument
focused on work-related learning activities. Therefore,
the introduction stressed that only those activities that
contributed to employees’ learning and were related to
their (future) work should be considered when rating the
statements. As such, the instrument focused only on those
activities that actually led to learning, acknowledging that
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participation in learning activities does not necessarily
equate the process of acquiring competences (Kyndt and
Baert, 2013).

Construct validity assessment

After the construction of the instrument itself, Hinkin
(1998) stresses the necessity of a qualitative pilot study
to warrant construct validity. Hence, a pilot study was
conducted with the aim to check whether the instrument
in general was clear and easily understood. We selected 20
participants with varying educational backgrounds (i.e.,
participants with secondary education as highest degree
[n = 12, participants with a higher education degree
[n = 8]). We further also took their work experience into
account to ensure that the instrument was suitable for
people embarking on their career (i.e., participants with
a total work experience of less than five years [n = 10],
participants with more than five years of work experience
[n=10]). No other selection criteria were used to compose
the sample.

In this pilot study, participants were asked to fill
out the instrument, followed by an interview about
their interpretation of the items. In this interview, the
participants were asked to rephrase the introduction in
their own words to assess whether it was understood
in a correct way. Furthermore, each item was discussed
separately. For each item, participants were asked (1) how
they interpreted each item; (2) to give an example of
the learning activity related to their work, (3) to provide
suggestions for a better understanding of the item,
whenever needed. Afterwards, an inventory was made of
all issues that arose regarding the phrasing of the items
and introduction which were used as input for discussion
among the authors. Consequently, the phrasing of the
introduction and some items were further adapted. The
instrument, including references to the original scales,
can be found in the appendix.

Step 2. Questionnaire administration

The survey consisted of the work-related learning
instrument containing 15 items. As data were collected
in Flanders (the Dutch-speaking part of Belgium), the
instrument was presented to the participants in Dutch.
Questions about background characteristics of the
participants (i.e., gender, age, highest degree of education,
years of work experience [independent of current
function], sector, occupational position, working hours,
type of contract, and number of employees within the
organization) were also included.

Sample

The survey was distributed as part of different on-going
research projects focusing on work-related learning in
Flanders, Belgium, approved by the Social and Societal
Ethics Committee of KU Leuven (G-2016 06 580; G-2015
08 303; G-2015 07 284). The instrument was included
in three research projects in order to capture a variety of
participants. Afirst project focused on the non-profitsector,
in which the HR representative of the Flemish Government
distributed the instrument to a representative sample of
employees concerning job level, gender, and age. A second
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project focused upon recent graduates in the first year at
the labour market as part of a longitudinal project in which
six Flemish higher educational institutions participated.
The final project added to the previous projects by taking
multiple sectors and educational levels into account. The
data were collected by a panel provider and was targeted
at an equal distribution of different educational levels.
Total sample included 3232 participants who were in
paid employment at the time of data collection (T1).
Most participants were female (58.0%). Furthermore,
a large number of participants obtained a degree in
higher education (64.3%). Most participants had a
permanent contract (81.3%) and the non-profit sector
was represented to a larger extent in the sample (68.3%)
than the profit sector. Most participants were white-collar
workers (64.2%), followed by blue-collar workers (8.2%)
and management functions (3.1%). Almost a quarter
of participants did not provide information on their
occupational position (24.5%). Detailed characteristics of
the sample are presented in Table 1. In conclusion, the used
sample represents a heterogeneous group of employees,
including all levels of education, occupational positions,
and sectors. As such, the instrument can be tested in a
diverse group of employees, in contrast to prior research
that often focused on specific groups of employees (e.g.,
higher-educated employees or specific occupations; Kyndt
and Beausaert, 2017). However, it should be noted that the
sample is not entirely representative of the Flemish work
population: For example, the share of employees with a
background in higher education is larger in our sample
than in the population (i.e., 64.3% in our sample versus
45.5% in the Flemish work population; Statbel, 2019). The
data are available upon request from the authors.

Table 1: Sample Characteristics.

T1 T2
(N=3232) (N=1878)

Gender

Male 1292 (40.0%) 781 (41.6%)

Female 1875 (58.0%) 1085 (57.8%)

No information 65 (2.0%) 12 (0.6%)
Age

Mean 37.54 3777

Standard Deviation 12.97 13.19

Minimum-Maximum 18-67 20-66
Highest obtained degree in education

Higher education 2077 (64.3%) 1210 (64.6%)

Secondary education 1032 (31.9%) 622 (33.1%)

Primary education 49 (1.5%) 30 (1.6%)

No information 74 (2.3%) 16 (0.9%)
Type of contract

Permanent 2627 (81.3%) 1531 (81.5%)

Temporary 600 (16.3%) 343 (18.3%)

No information 5(0.1%) 4(0.2%)

(Contd.)
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No information

T1 T2
(N=3232) (N=1878)

Working hours

Full time 2471(76.5%) 1443 (76.8%)

Part time 761(23.5%) 435 (23.2%)

No information 0(0.0%) 0(0.0%)
Sector

Profit 1024 (31.7%) 561 (29.9%)

Non-profit 2208 (68.3%) 1316 (70.0%)

No information 0(0.0%) 1(0.1%)
Occupational position

Blue-collar workers 265 (8.2%) 154 (8.2%)

White-collar workers 2076 (64.2%) 1184 (63.0%)

Management 100 (3.1%) 49 (2.6%)

) )

791 (24.5%
Number of employees within organization

491 (26.1%

0-49 employees 557 (17.9%) 329 (17.5%)
50-249 employees 545(16.9%) 286 (15.2%)
250-999 employees 389 (12.0%) 220 (11.7%)
1000 employees or more 1721 (53.2%) 1043 (55.5%)
No information 0(0.0%) 0(0.0%)

Years of total work experience

Mean 14.55 14.68
Standard Deviation 13.15 13.35
Minimum-Maximum 0-47 0-46

Note: This table demonstrates sample characteristics of the
samples described in step 2 (questionnaire administration) and
step 6 (retesting the structure and assessing the instrument
over time).

Step 3. Exploring the structure of the developed
instrument to measure work-related learning

In order to establish the structure of the instrument,
the sample was randomly split in two equally large
subsamples. The first subsample (n = 1616) was used to
explore the structure of the instrument by means of an
exploratory factor analysis (EFA; maximum likelihood)
with an oblique rotation (direct oblimin) which eventually
lead to item reduction (Hinkin, 1998). We used oblique
rotation to account for the expected relationship between
the different factors, much in line with the integrated
approach of work-related learning (Reio and Shuck, 2015).
The EFA was performed using SPSS (version 24).

First, we checked whether the data were appropriate for
conducting EFA. The sample size (n= 1616) was sufficiently
high in relation to the number of parameters (Hair et al.,
2009). The determinant of the correlation matrix that
equalled 0.001 demonstrated that the matrix did not
contain extreme correlations. Furthermore, conducting
an EFA was appropriate based on the Kaiser-Meyer-Olkin
measure that equalled.90 and the Barlett's test of sphericity
that was significant (x%(105) = 12114.73; p < 0.001).

Afterwards, the number of factors was determined based
on the scree plot and the eigenvalues. Using the scree plot,
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factors before the first point of inflexion were retained.
The eigenvalues of each factor needed to be larger than 1,
and explained variance per factor needed to be sufficiently
high (i.e., >5% of the variance). The analysis resulted in a
three-factor solution. Two items were omitted because of
small loadings (<0.45) on the factors (Q2 ‘tried something
new [technique, method, behaviour, etc.]' and Q13 ‘took
an e-learning course [online training]’). The first factor
consisted of six items that refer to informal learning
activities with regard to both inter- and intrapersonal
resources and explained 39.35% of the variance. This
factor will be labelled informal learning activities using
personal sources. The second factor comprised three items
that concern non-interpersonal informal learning activities
and explained 8.57% of the variance and will be referred to
as informal learning activities using environmental sources.
The four items in the third factor explained 10.84% of
the variance and refer to formal learning activities. The
items and subsequent factor loadings can be found in
Table 2. Note that the items in Table 2 are translated for
publication purposes and that the original and validated
instrument was administered in Dutch.

Table 2: Results Exploratory Factor Analysis.

Item Item F1 F2 F3

code

Q7  Observed how others 0.86 006 003
managed things.

Q10  Asked the opinion of others ~ 0.80 0,09  0.03
on what I did.

Q11  Talked about work 0.79 001 001
experiences with others.

Q6  Thought about how I 0.71 0,09 -0.04
handled things.

Q12 Thought about how I 0.70 -0.07 -0.04
would handle things on
beforehand.

Q3  Asked others for 0.62 _0.17 0.08
information.

Q14 Read magazines, websites, -0.06 —0.97 _0.04
books, etc.

Q15  Watched visual material 0.00 —0.70 0.09
(documentary films,
instruction videos, etc.).

Q1  Searched for information 014 —0.63 001
(websites, magazines, videos,
books, etc.).

Q8  Took part in a workshop. -0.10 -0.02 0.81

Q4  Tookpartina 004 -003 0.74
seminar/conference.

Q9  Attended a presentation. 0.06 -0.05 0.69

Q5  Attended a training/ 003 005 0.62

(additional) course.

Note: The second construct correlated negatively with the first
and third construct. These negative loadings are due to the
choice for oblique rotation and have no further implications
(e.g., Bandalos, 2018).
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Step 4. Confirmation of the structure
Confirmatory factor analysis
The data of the second subsample (n = 1616) was used to
confirm the structure identified with the exploratory factor
analysis through confirmatory factor analysis (CFA; Hinkin,
1998). The CFA and subsequent analyses are performed in
R (version 3.1.2), using the lavaan package (Rosseel, 2012),
the Hmisc package (Harrell, 2016), and the psych package
(Revelle, 2015). The data were appropriate for conducting
CFA, as the sample size of the second subsample (n = 1616)
exceeded the 10:1 ratio described by Hair et al. (2009).
Three CFA models were estimated: a model in which
all items load on one factor; a two-factor model which
distinguishes between formal and informal learning, and
a three-factor model based on the solution suggested by
the EFA. The CFA indicated a non-acceptable fit for the one-
factor solution: x*(65) = 2227.38**; CFI = 0.60; TLI = 0.52;
RMSEA =0.20; SRMR = 0.14. The fit indices of the two-factor
solution were x*64) = 1270.10**; CFI = 0.80; TLI = 0.75;
RMSEA = 0.14; SRMR = 0.10. Finally, the CFA indicated that
the model based on the identified three factors fitted the
data best in the second subsample (y*62) = 712.01%*
CFI = 0.94; TLI = 0.92; RMSEA = 0.08; SRMR = 0.05). The
fit was considered acceptable despite that the chi-square
test was significant. This test is sensitive to a large sample
size, which is the case here (Kyndt and Onghena, 2013). An
overview of the final factor solution is presented in Table 3.
Subsequently, the internal consistency of the three
factors was calculated based on the second subsample.

Table 3: Confirmatory Factor Analysis.

Item Regression Standard Standardized Critical

weight error regression ratio®
weight

Informal learning activities using personal sources
Q7 1.00 b 0.82 b
Q10 0.93 0.03 0.76 32.95
Q11 0.95 0.03 0.79 34.88
Q6 0.96 0.03 0.75 32.48
Q12 0.91 0.03 0.70 29.89
Q3 0.86 0.03 0.71 30.19
Informal learning activities using environmental sources
Q14 1.00 b 0.87 b
Q15 0.85 0.03 0.79 32.58
Q1 0.78 0.03 0.71 29.17
Formal learning activities
Q8 1.00 b 0.81 b
Q4 1.01 0.03 0.77 30.81
Q9 1.04 0.03 0.77 30.93
Q5 0.89 0.04 0.65 2545

Note: Estimation method: maximum likelihood.

 All critical ratios: p < 0.001.

b Value fixed at 1.00 for model identification purpose, hence no
standard error was computed.
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The values of the standardized Cronbach’s alpha were
satisfactory for all three factors. Cronbach’s alpha
equalled 0.89 for the factor referring to informal learning
activities using personal sources; 0.83 for the second
factor concerning informal learning activities using
environmental sources; and finally 0.84 for the factor
referring to formal learning activities.

Measurement invariance

The stability of the model across groups was assessed by
checking the measurement invariance of the instrument,
which determines whether the items and constructs are
interpreted similarly by different groups of participants.
Different levels of measurement invariance are considered,
as described by Kyndt and Onghena (2013). The first level,
configural invariance, indicates whether the structure of
the instrument is invariant across groups. In the second
level, metric invariance, it is tested whether different groups
interpret the items in the same way. Finally, the third level of
invariance, scalar invariance, assesses whether differences
in means of the items can be ascribed to differences in
the means of the constructs. Measurement invariance is
achieved if the fit of the constrained model (i.e., model with
higher level of invariance) is not significantly worse than
the less restricted model (i.e., model with lower level of
invariance). In this study, the model was considered worse
than the previous model if the difference between the
CFI values of both models exceeded 0.01. The difference
in the chi-square test was not considered when making
the decision, as this is highly sensitive to sample size
(lacobucci, 2009). We examined measurement invariance
for participants with different levels of education, in
response to the observation and criticism that most studies
focus on one specific level of education, mostly higher
education (e.g., Kwakman, 2003). Therefore, measurement
invariance was assessed for participants with, respectively,
primary education (1), secondary education (2), or higher
education (3) as their highest level of education. Similarly,
prior research on work-related learning has mainly been
conducted in profit sector organizations, assuming that
the results would also apply to the public sector. This
assumption is highly tentative as these organizations
pursue a fundamentally different purpose (Birdi, Patterson,
and Wood, 2007). Birdi and colleagues (2007) however
found differences in employees’ learning across sectors.
As this instrument is intended for use across sectors,
we probed measurement invariance across participants
working in the profit and non-profit sector.

Educational background

The results showed that configural, metric, and scalar
invariance were achieved (see Table 4), indicating that the
instrument is invariant across participants whose highest
obtained degree was primary, secondary education, or
higher education.

Sector

Configural, metric, and scalar invariance was achieved
(see Table 4), indicating that the instrument is invariant
across respondents working in the profit and respondents
working in the non-profit sector.
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Table 4: Measurement Invariance across Groups.
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Groups Model %2 (df) CFl RMSEA BIC Model comparison Ay?(Adf) p ACH
Educational Model 1 (configural ~ 791.10(186) 0.936  0.079 65255
background invariance)
Model 2 (equal 860.97 (206) 0.931 0.078 65178 Model 1vs. Model 2 69.86 (20) <0.001 0.005
loadings) (metric invariance)
Model 3 (+equal 936.16 (226) 0.925  0.077 65106 Model 2 vs. Model 3 75.20 (20) <0.001 0.006
intercepts (scalar invariance)
Sector Model 1 (configural 766.52(124) 0.938  0.080 67141
invariance)
Model 2 (equal 783.00(134) 0.938 0.077 67084 Model 1vs. Model 2 16.49 (10) 0.09 0.001
loadings) (metric invariance)
Model 3 (+equal 860.32(144) 0.931 0.078 67087 Model 2vs. Model 3 77.32(10) <0.001 0.006

intercepts

Step 5. Convergent and discriminant validity
In order to assess convergent and discriminant validity as
a fifth step, the criteria of Fornell and Larcker (1981) were
used. Whereas convergent validity is generally assessed
by including a comparable instrument and assessing
their correlations (Hinkin, 1998), no instruments similar
to the investigated construct are currently available. In
this case, these criteria provide a valuable alternative
for assessing convergent and discriminant validity for
constructs with multiple factors. Fornell and Larcker
(1981) stated that in order to establish convergent
validity, the average variance extracted (AVE) should be
sufficiently high. As such, this criterion uses information
present in the factor analyses by assessing the share of
variance explained by the items. The squared multiple
correlations (R?) of the items for the informal learning
activities using personal sources ranged from 0.49 to
0.66 with an AVE of 0.56, indicating that 56% of the
variance in the factor on informal learning activities
using personal sources was explained by the six items.
For the informal learning activities using environmental
sources, the squared multiple correlation ranged from
0.50 to 0.76. The AVE equalled 0.63, indicating that
63% of the variance was explained by the three items.
The range of squared multiple correlations of the formal
learning activities factor varied between 0.42 and 0.65.
In this last factor, 56% of the variance was accounted for
by the four items. The AVE of each factor was shown to
be sufficiently high, as values higher than 0.50 can be
considered acceptable (Fornell and Larcker, 1981; Hair
et al., 2009). Therefore, it can be concluded that the
evidence for convergent validity was satisfactory.
Following the criteria of Fornell and Larcker (1981)
discriminant validity is satisfactory when the AVE of each
factor is larger than the variance it shares with another
factor. In order to assess this, the square root of the AVE was
calculated and this square root should exceed the value of the
correlation with other factors. In line with the assessment of
convergent validity, this criterion starts from the information
present in the factor analyses to calculate the shared variance.
The square root of the AVE per factor is displayed in Table 5,
as well as the correlations of the subdimensions and the
demographic variables. As shown, the square root AVE was

(scalar invariance)

larger than the correlations with the other factors of work-
related learning, providing evidence for discriminant validity.

Step 6. Retesting the structure and assessing the
instrument over time

The results were replicated in this final step by retesting
the instrument after six months (in line with the scaling
of the instrument) among the same respondents. This
step had two goals: (1) to find additional support for
the structure by confirmatory factor analyses and (2) to
assess the structure, the reliability and the validity over
time. This second goal was achieved in three steps. First,
longitudinal measurement invariance was examined
in order to investigate comparisons over time. Second,
the test-retest reliability was assessed. Lastly, predictive
validity was investigated. When assessing predictive
validity, the scale of interest is correlated with a construct
of which significant relationships are expected (Hinkin,
1998). As the definition of work-related learning
emphasizes the development of competences related to
employees’ career, in terms of both current and future
work, work-related learning needs to be correlated to
these outcomes, which are operationalized in the present
study as job satisfaction and perceived employability.
Hence, a significant relationship is expected between
these variables and work-related learning. Prior research
demonstrated moderate correlations between these
variables and work-related learning. For example,
Nelissen et al. (2017) found a correlation between formal
learning and perceived employability of 0.01 and 0.28,
depending on whether the training was off-the-job or
on-the-job and the type of employability. Similarly, Blau
et al. (2008) found a correlation of 0.10 between job
satisfaction and work-related learning. Based on these
findings, the hypothesized relationship between work-
related learning and these variables is significant, though
moderate. Hence, a moderate correlation would be in
line with the expectations and thus give an indication
of predictive validity of the instrument (Hinkin, 1998).

Survey
The instrument of work-related learning, including 15
items, was administered again. Furthermore, perceived
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Table 5: Correlation Coefficient Estimates for Relationships between Demographic Variables and Work-Related

Learning (T1-T2).
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M SD Square 17. 18. 19. 20. 21. 22.
Root
AVE
1. Female 059 049 - 0.14** -0.04* 0.01 0.18** -0.06*  —0.00
2. Age 3754 12.97 - 0427 -0.14" -0.15"*" -0.44"* -0.15"* -0.13*"*
3. Higher education 0.66 0.47 - 036" 025" 0.20%*  0.36™* 0.24**  0.18™
4. Secondary education 0.33 047 - 034" -0.23** -0.18"* -0.34** -0.22"** -0.15"*
5. Primary education 0.02 0.12 - —0.08** -0.08"* -0.09** -0.09"* -0.10** -0.03
6. Permanent contract 0.81 0.39 - 027" -0.15** -0.02 -0.29"*  -0.13**  0.01
7. Full time employment 0.76  0.42 - 012¢*  0.J2®*  0.13** 010"  0.15%*  0.14**
8. Profit sector 032 047 - -0.01 -0.08"* —0.07** -0.04 -0.04 —-0.05*
9. Blue-collar workers 0.11 0.31 - —0.19%* -0.22** -0.18"* -0.19"* -0.18"* -0.17**
10. White-collar worker 0.83 0.37 - 011 012  0.08**  0.12*  0.10**  0.10™*
11. Management 0.04 0.20 - 009" 013"  0.14"*  0.08"* 0.1  0.12%*
12. Size: 0-49 employees 026 044 - 0.06*  0.04 -0.09**  0.11**  0.09* -0.06
13. Size: 50-249 employees 025 043 - -0.02 -0.00 -0.02 -0.02 -0.05 -0.00
14. Size: 250-999 employees 0.18 0.38 - —-0.03 -0.03 -0.01 -0.07*  -0.08** -0.02
15. Size: 1000 employees or 032 0.46 - -0.01 -0.02 0.117%*  -0.03 0.02 0.08*
more
16. Work experience 14.55 13.15 - —044** -017"* -0.16"* -045"* -0.17** -0.14™*
17. Informal learning personal 414 131 0.75 . 0.48™*  0.38**  0.72* 036"  0.25"*
sources —T1
18. Informal learning 364 154 0.79 - 0.41**  0.38**  0.60™*  0.29**
environmental sources — T1
19. Formal learning — T1 223 094 0.75 - 025  0.31%*  0.56™*
20. Informal learning personal 419 126 0.75 - 047 0.34*=
sources — T2
21. Informal learning 369 149 0.78 - 0.38***
environmental sources — T2
22. Formal learning — T2 224 088 0.74 -

Note:* p < 0.05;** p<0.01; ** p < 0.001; AVE = Average Variance Extracted.

employability was measured with the scale developed by
De Cuyper and De Witte (2011). A sample item is ‘I could
easily switch to another job elsewhere, if [ wanted to'. Job
satisfaction was assessed by using a single-item measure
questioning the overall satisfaction with the current job
(Price, 1997).

Sample

The survey was presented to all participants six months
after their first participation (T2). In total, 1878 employees
completed this survey (58.1% of the participants at the
first wave of data collection). Detailed characteristics of
the sample at T2 are also presented in Table 1.

Dropout analysis
The analyses started with a dropout analysis in view of
identifying potential bias in the remaining sample at T2. For

each of the three factors, we checked whether the means
of employees who participated at T2 differed significantly
from the means of employees who did not participate at T2.
The results of the independent sample t-test showed that no
significant differences were found between the two groups
concerning their participation in formal learning activities
(#(2842.12.) = —0.185; p = 0.85), informal learning activities
using personal sources (#2862.86) = —1.75; p = 0.08), nor
informal learning activities using environmental sources
(t2902.51) =—1.11; p= 0.27).

Confirmation of the structure

A CFA was conducted at T2, in which the structure of the
instrument was confirmed: The CFA showed an acceptable
fit with the data (x%(62) = 1011.19%*; CFI = .92; TLI = 0.90;
RMSEA = 0.09; SRMR = 0.05). These results can be found
in Table 6.
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The internal consistency proved to be sufficient, as the
Cronbach’s alpha of the factor with informal learning
activities using personal sources equalled 0.89. For the
factor informal learning activities using environmental
sources, Cronbach’s alpha was 0.81. Finally, Cronbach’s
alpha equalled 0.83 for the factor with formal learning
activities.

Table 6: Confirmatory Factor Analysis of the Second
Measurement Moment.

Item Regression Standard Standardized  Critical
weight error  regression weight ratio?
Informal learning activities using personal sources
Q7 1.00 b 0.82 b
Q10 0.92 0.03 0.76 35.85
Q1 0.95 0.03 0.79 37.80
Q6 0.96 0.03 0.75 35.33
Q12 0.88 0.03 0.70 32.29
Q3 0.84 0.03 0.69 31.91
Informal learning activities using environmental sources
Q14 1.00 b 0.86 b
Q15 0.81 0.03 0.77 31.97
Q1 0.78 0.03 0.69 29.27
Formal learning activities
Q8 1.00 b 0.79 b
Q4 1.00 0.03 0.74 30.27
Q9 1.12 0.04 0.78 31.65
Q5 0.91 0.04 0.64 26.38

Note: Estimation method: maximum likelihood.

2 All critical ratios: p < 0.001.

b Value fixed at 1.00 for model identification purpose, hence no
standard error was computed.

Table 7: Longitudinal Measurement Invariance.
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Measurement invariance over time

In contrast to testing measurement invariance across groups,
longitudinal measurement invariance was performed
for each factor separately by using Mplus (version 8.1.5;
Coertjens et al., 2012). We estimated three models for each
factor (see Table 7). In the first model, all parameters are
freely estimated, without further restrictions. The CFI values
for this first model (CFI > .95; Hair et al., 2009) show that
the model fits the data well for each of the factors: This
demonstrated configural invariance. Second, the factor
loadings were constrained over time to investigate whether
theitemsare interpreted similarly across time. The difference
in CFI values was smaller than 0.01 for all factors, and hence
metric invariance is achieved. Third, scalar invariance was
investigated by constraining the intercepts (on top of the
factor loadings). As model fit did not deteriorate due to these
constraints, it was concluded that changes in the items over
time can be attributed to changes in the latent constructs.

Test-retest reliability

The test-retest reliability was calculated to examine
the stability of the instrument over time. Significant
correlations were found between T1 and T2 for informal
learning activities using personal sources (r = 0.72;
p<0.001),informal learningactivities using environmental
sources (r= 0.60; p< 0.001), and formal learning activities
(r=0.56; p < 0.001), providing support for the reliability
of the instrument over time.

Predictive validity

Predictive validity of the three factors was assessed
in relationship with perceived employability and job
satisfaction. First, the structure of the scale of perceived
employability was tested. The results of the CFA showed a
very good fit with the data (y*2) = 4.00; CFI= 1.00; TLI = 1.00;
RMSEA = 0.02; SRMR < 0.001). To test the predictive
validity, the correlation of the factors at T1 with perceived
employability and job satisfaction at T2 was investigated.
For perceived employability, the correlations equalled

Scale Model 22 (df) CFl RMSEA BIC Model comparison Ay?(Adf) p  ACH
Informal learning  Model 1 558.53(47) 0963 0.076 7207624
actVIUes UsINg 461 9 (equal  559.92(52) 0.963 0.072 72039.95 Model 1vs.Model2 ~ 139(5) 093 0.000
personal sources loadings)
Model 3 (+equal 575.22(57) 0.963 0.070 7201755 Model 2 vs. Model 3  15.30(5) 0.009 0.000
intercepts)
Informal learning Model 1 22.77(5) 0.997 0.044 39552.72
activitles Using 401 5 (equal 23.18(7) 0997 0035 3953805 Model 1vs.Model2  0.41(2) 0.81 0.000
environmental .
sources loadings)
Model 3 (+equal ~ 29.53(9) 0.996 0.035 39529.32 Model 2vs.Model 3 6.35(2) 0.04 0.001
intercepts)
Formal learning  Model 1 207.99 (15) 0.970  0.083 39930.47
activities Model 2 (equal  209.79 (18) 0.970  0.075 39909.66 Model 1vs. Model 2 180 061 0.000
loadings)
Model 3 (+equal 211.33(21) 0971 0.069 39761.22 Model 2 vs. Model 3 154 067 -0.001

intercepts)
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0.18 (p < 0.001) for the informal learning activities using
personal sources, 0.12 (p < 0.001) for the informal learning
activities using environmental sources, and 0.14 (p < 0.001)
for the formal learning activities. For job satisfaction, the
correlations equalled 0.16 (p < 0.001) for the informal
learning activities using personal sources, 0.04 (p < 0.05) for
the informal learning activities using environmental sources,
and 0.11 (p < 0.001) for the formal learning activities. These
moderate but significant correlations are in line with other
studies investigating the correlations between work-related
learning and perceived employability and job satisfaction.
As such, the results demonstrate the predictive character
of work-related learning for perceived employability and
job satisfaction, in line with presumption that work-related
learning contributes to individuals’ careers.

Discussion
Work-related learning is considered crucial for employees
to cope with the demands of their (changing) jobs and for
organizations to continue to innovate and stay competitive.
Hence, both scholars and practitioners have a growing
interest in ways to stimulate work-related learning in
employees. However, the use of different operationalizations
has led to conceptual confusion (Taris and Kompier, 2005)
and has hampered possibilities for generalization which
are crucial to move the field forward. Furthermore, existing
instruments are quite specific in terms of focus upon formal
or informal work-related learning and in terms of context.
In response, the aim of the current study was to develop
and validate an integrated instrument to measure work-
related learning that is widely applicable. In doing so, we
focused on participation in learning activities that have led
to the development of work-related competences, as this
approach is argued to be the most proximal way to measure
learning (Taris and Kompier, 2005). The development of
the instrument included an inventory of learning activities
included in existing instruments (deductive) along with
extra items for neglected learning activities (inductive).
Validation included exploratory and confirmatory factor
analyses to provide insight in the dimensionality of the
instrument. The structure of the instrument, as detected in
the exploratory factor analyses, was confirmed for both the
second subsample and six months later. Likewise, the test-
retest reliability was satisfactory. We assessed predictive
validity, which demonstrated moderate correlations in
line with the expectations. In addition, applicability was
tested in relation to context (here: sector) and individual
background (here: educational level), demonstrating that
the instrument is suitable for use to compare these groups.
Moreover, longitudinal measurement was achieved,
implying that the instrument can be used to assess change
over time. In conclusion, the instrument consisted of
13 items and we consider the abovementioned steps as
strengths in the validation process of this instrument to
measure participation in work-related learning. In the
following sections, the contributions of this instrument
will be further discussed, as well as the limitations and
directions for further research.

A first contribution is that the instrument can bring
conceptual clarity by including it in future studies. Taris
and Kompier (2005), for example, demonstrated the
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conceptual confusion of work-related learning as used
in the context of the Job Demands-Control model. More
specifically, it has been argued that the results on the
learning hypothesis could be distorted as it has earlier
been investigated using distant measures of work-related
learning. As such, it would be interesting to see how
the results, using this new instrument for work-related
learning, would relate to the earlier findings where those
distant measures of work-related learning were used. As
the developed instrument focuses on actual learning
behaviour, it makes it possible to better understand
individual's work-related learning in organizations.
Additionally, it has the potential to contribute to existing
theoretical frameworks using work-related learning.

Another contribution is that our instrument integrates
a wide range of learning activities while capturing the
different dimensions at the same time. This contrasts with
the tradition of focusing on either formal or informal
learning activities. Three factors were found in the analyses.
A first factor clustered all activities that are traditionally
more organized and structured, such as workshops and
conferences. These activities have a formal nature. The other
two factors clustered informal activities, which do not have
a preset structure and are not part of a curriculum, such as
observing others or talking about work experiences (Eraut,
2004). The aspect that distinguishes those factors lies in
the source used in the learning activity. One factor included
learning activities that have an intrapersonal character (e.g.,
reflection and looking ahead), as well as activities with
an interpersonal character (e.g., asking feedback, asking
for information). As such, this factor clustered informal
learning activities that arise from the use of personal sources
(both interpersonal and intrapersonal). The other factor of
informal learning activities encompassed three activities
which share the characteristic to use non-interpersonal
or environmental sources (i.e., reading, searching for
information, watching videos). These results demonstrate
that the source of the learning activity does matter and that
adistinction can be made between learning activities using
environmental sources (such as books, videos, internet)
and personal sources (both intra- and interpersonal): This
aligns with prior research that frequently distinguishes
different types of informal learning (e.g., Noe et al., 2013).
In conclusion, a wide range of learning activities is included
in the instrument, demonstrating the multidimensionality
of work-related learning. While prior research mainly
focused on one specific dimension (e.g., either formal or
informal learning activities; Hurtz and Williams, 2009),
this instrument takes the existing categorizations and
measurement instruments for work-related learning one
step further by making it possible to measure all activities
simultaneously in one instrument.

Inaddition toincludingawide range of learning activities,
this instrument has the potential to contribute to future
research on work-related learning because it is applicable
to all employees, with varying educational backgrounds
working in different sectors. Most instruments to measure
work-related learning to date are highly context-specific
(e.g., teachers, managers; e.g., Kwakman, 2003, Noe et al.,
2013). With a career development perspective in mind, this
specificity might be problematic: When instruments are
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tied to one specific job, job mobility is neglected. Hence,
context-specific instruments to measure learning limit the
possibility of taking a longitudinal perspective and hinder
comparison of results across settings, for which there is
a growing need (Kyndt and Beausaert, 2017). In order to
make these comparisons, it is particularly important to
have one instrument that can be used among different
individuals working in different contexts. In response, this
study demonstrated that the instrument we developed is
widely applicable. As such, the instrument adds to theory-
development, as the wide applicability could enhance
further advancements in theoretical models of work-related
learning by comparing different sectors or occupational
fields. The applicability also contributes to practice, as the
instrument is suitable to map the learning behaviours of
all employees, which allows organizations to get a better
understanding of work-related learning in general.

Despite the value of the developed instrument, the
current study comes with certain limitations, providing
directions for further validation of the instrument. A first
limitation is that the instrument is validated in a sample
of Flemish employees. The validation of the instrument in
other languages, ideally using translation-back translation
(van de Vijver and Leung, 1997), and labour markets
is an important route for future research. Second, and
along similar lines, the instrument was validated among
employees. However, as work-related learning might
also relate to future employment, the instrument was
developed in such a manner that it could also be applied
among the unemployed, self-employed, and students. The
validation of the instrument among these groups serves
as another route for future research. Consequently, future
research could probe measurement invariance across
these groups to assess whether the instrument is suitable
to make comparison across these groups.

A third limitation is that the heterogeneity of the
sample, which was necessary for a thorough validation of
the instrument, did allow for a comparison at the level
of sectors but not on the level of occupations, due to
the large number of occupations the participants held.
A suggestion for future research is to get a more fine-
grained insight in the possibilities to make comparisons
across occupations. As argued, prior research mainly used
occupation-specific measures for work-related learning,
for example in the case of teachers or nurses (Berings et al.,
2008; Kwakman, 2003). It would be an interesting avenue
for future research to investigate true differences between
these groups for the different identified dimensions of
work-related learning (Kyndt and Beausaert, 2017).

Fourth, although we aimed to thoroughly probe the
validity of the instrument, additional research related to
the convergent and predictive validity of the instrument
is crucial. Convergent validity is commonly assessed by
correlating the developed scale with other (established)
scales measuring the construct (Hinkin, 1998). To the best
of our knowledge, no instrument was available measuring
formal and informal aspects of learning that was suitable for
a diverse sample. When no other comparable measures are
available, the criteria of Fornell and Larcker (1981) provide
an appropriate alternative for the correlation between the
different scales. However, in future research, it would be
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an added value to investigate the correlations between
this instrument and other measures, particularly when
investigating specific occupations. It would, for example,
be valuable to compare the instrument with the specific
scale of Doornbos et al. (2008) in the case of police officers,
or with the scale of Kwakman (2003) in the case of teachers.
To assess predictive validity, we now focused on perceived
employability and job satisfaction to capture the career
perspective which is inherent to the definition of work-
related learning. Despite their value, other variables should
be related to work-related learning to increase insight in
the predictive validity of the instrument. An example
concerns enhanced feelings of competence that follow
from the participation in work-related learning activities.
As the instrument probes participation in activities that
led to actual learning, it can be expected that this scale
will predict enhanced feelings of competence as well.
Another example is work performance: The acquisition and
development of knowledge and skills is often advanced as a
double win, enhancing both individuals’ and organisational
work performance (Crouse, Doyle, and Young, 2011; Park
and Choi, 2016). Hence, future research could investigate
the correlations between participation in work-related
learning (as measured by this instrument) and change in
feelings of competence and/or work performance.

A final limitation is that the instrument relies on self-
reports. By collecting data in a heterogeneous and large
sample, we intended to limit sample-specific bias. However,
to get a complete understanding of the participation
in learning activities, it would be interesting for future
research to triangulate the data and complement the
self-report data with data of other stakeholders, such
as colleagues or supervisors (Simmering et al., 2003).
When aiming to map participation in learning activities
within an organization, these stakeholders could provide
information on specific aspects of work-related learning
in order to limit systematic over- or underestimation
(Podsakoff et al., 2003). Both colleagues and supervisors
might be a good point of reference regarding informal
learning using personal sources. They are the main persons
to contact in the context of work, regarding asking for
information or feedback, discussing work-related issues,
and observing others (e.g., Doornbos et al., 2008).

In conclusion, we developed and validated an
instrument measuring work-related learning with specific
attention towards both formal and informal learning
and generalizability across educational backgrounds and
occupational sectors. This instrument sheds light on the
multidimensional structure of work-related learning
which contributes to research and practice in improving
understanding of its complex nature.

Appendix

Overview Learning Activities Included in the Instrument

In the following statements, you are asked how you

developed competences related to your (future) work.

Several activities can be undertaken to learn in relation

to your (future) work. We want to know how often you

participated during the last six months in these activities,

which have led to learning related to your (future) work.
In the previous six months, I ..
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Item in Instrument Reference(s) Exemplary original item
Q1  Searched for information (websites, Berg and Chyung (2008) Search the web (including intranet).
magazines, videos, books, etc.). Lohman (2006)
Noe et al. (2013)
Q2  Tried something new (technique, method, Berg and Chyung (2008) Experimenting with new ways of
behaviour, etc.). Lohman (2006) performing my work.

Q3

Q4

Q5

Q6

Q7

Q8

Q9
Q10
Ql1

Asked others for information.
Took part in a seminar/conference.

Attended a training/(additional) course.

Thought about how I handled things.

Observed how others managed things.

Took part in a workshop.

Attended a presentation.
Asked the opinion of others on what I did.

Talked about work experiences with others.

Kwakman (2003)
Noe et al. (2013)

Berg and Chyung (2008)

Blau et al. (2008)
Lauber et al. (2010)

Berg and Chyung (2008)
Blau et al. (2008)
Lauber et al. (2010)

Berg and Chyung (2008)
Kwakman (2003)
Lohman (2006)

Noe et al. (2013)

Berg and Chyung (2008)
Kwakman (2003)
Lohman (2006)

Blau et al. (2008)

New item

Kwakman (2003)

Berg and Chyung (2008)
Kwakman (2003)
Lauber et al. (2010)

Lohman (2006)
Noe et al. (2013)
Q12 Thought about how I would handle things on ~ New item
beforehand.
Q13 Took an e-learning course (online training). New item

Q14

Q15

Read magazines, websites, books, etc.

Watched visual material (documentary films,
instruction videos, etc.).

Berg and Chyung (2008)
Kwakman (2003)
Lauber et al. (2010)
Lohman (2006)

Noe et al. (2013)

New item

Ask questions in professional listservs.
Attending conferences and symposia.

Attend a training program.

Reflect on your actions.

Observe others.

Workshops (e.g., customer service,
laboratory testing).

Ask pupils’ feedback.

Talk with other people at work face to face.

Reading professional magazines or vendor
publications.

Note: The items were measured on a 7-point Likert scale, ranging from: 1 ‘Never’, 2 ‘Rarely — Once or twice in the previous six
months’, 3 ‘Occasionally — Monthly’, 4 ‘Often — A few times each month’, 5 ‘Very often — Weekly’, 6 ‘Very often — A few times each
week’, to 7 ‘On a daily basis'.
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