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1. Introduction

The importance of informal learning (processes) for teachers' professional development is more and more acknowledged (Jacobs
& Park, 2009). As the objective of educational institutions around the globe is to sustain in providing high quality and relevant
education, they have to ensure that their staff is up-to-date on the latest developments regarding technology and emerging knowl-
edge. Akin to other occupations, teachers are also affected by the continuous and fast-paced developments within the educational
field (Kyndt, Gijbels, Grosemans, & Donche, 2016). In the past, the time it took for newly gained knowledge and skills to become
obsolete for teachers who had completed initial teacher education would be lengthy, however this is no longer the case (De Grip,
2015; Kyndt et al., 2016). The professional development of teachers, and the way they learn, has seen a growth in the body of
literature over the past few years. Schugurensky (2015) explains that informal learning has been made widely popular only since the
late 20th century. In the existing literature on informal learning, a multitude of informal learning definitions have been used in-
terchangeably, thereby somewhat overlapping each other (Meijiuni, Cranton & Taiwo, 2015). Scholars differ in their definitional
approach with regard to the features (e.g. accidental, spontaneous, implicit, self-directed) and the learning activities (e.g. reflection,
trial-and-error, feedback seeking). In addition to the fact that teachers' informal learning features and learning activities differ across
papers, approaches can also be different. Some scholars prefer to define teachers' informal learning based on the stimulus (e.g. Eraut,
2000, 2004), while others focus more on the type of activity (e.g. Noe, Tews, & Marand, 2013). Scholars have called for a common
and exhaustive definition of informal learning (e.g. Cerasoli et al., 2018; Hoekstra, Brekelmans, Beijaard & Korthagen, 2009b;
Marsick, Volpe, & Watkins, 1999). Callanan, Cervantes, and Loomis (2011) corroborate that the definition of teachers' informal
learning is dependent on the authors' interpretation of what it exactly comprises. Thus, as literature is not in unison on the definition
of teachers' informal learning, a myriad of partially overlapping definitions is used (Clarke, 2005). Accordingly, a critical look at
conceptualizations of informal learning is needed in order to realize an integration of the research on teachers' informal learning,
allowing the distillation and unification of several definitions into one coherent understanding of teachers’ informal learning. Even
though informal learning might be an unconscious process and, therefore, hard to capture and measure, not having a common
definition makes measuring informal learning problematic. Not to mention, it adds to the irregularity and, consequently, mis-
alignment in the existing educational literature (e.g. Cerasoli et al., 2018).

Therefore, the purpose of this literature review is to synthesize existing literature and to give an overview of the different
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approaches of teachers' informal learning and streamline this into one unified definition. Research on teachers from all educational
levels (primary, secondary and higher education) is included as a broad general definition and measurement will serve as a foun-
dation for further research. In order to develop a teachers' informal learning definition, its features must also be inventoried. Finally,
this study adds to the existing literature by bringing alignment to the educational literature with regard to the definition of teachers’
informal learning.

Research question 1: How can the informal learning of teachers be defined?

Furthermore, by giving an overview of the ways teachers' informal learning has been measured, a starting point for examining and
developing an advice of practice and instruments for measuring informal learning is offered. As a multitude of measurement in-
struments for teachers’ informal learning coexists, a first necessary step is to map the different ways it is measured.

Research question 2: How was informal learning measured in prior research studies?

2. Method

In order to find relevant studies and information (teachers' informal learning definitions, features and instruments), a primary
search, a literature selection and analysis were completed through different phases. First, a literature search was performed within
scientific databases and irrelevant literature was excluded based on several criteria. Secondly, the selected literature was critically
appraised to exclude low quality studies. Thirdly, the selected studies were analyzed following Aveyard's guidelines (2014).

2.1. Literature search

The literature search should be as transparent as possible (Kyndt & Baert, 2013; Pati & Lorusso, 2018). As this review study looks
into teachers' informal learning, nine scientific databases from the education field were consulted: PsycINFO, PsycARTICLES, SAGE,
ERIC, JSTOR, CAIRN, SpringerLink, Taylor & Francis and Wiley Online Library (through EBSCO and LibSearch). These databases
were selected on the premise that they are widely-used and internationally acknowledged. Across all of the databases, the main
search term used was “informal learning”. Given the study's focus, this term was combined with either the terms “teach*”, “professor”
or “tutor”. The literature search was conducted in July 2018 and resulted in 4029 search hits, presented in Table 1.

2.2. Literature selection

Articles from the literature search were then subject to exclusion criteria. In order to screen and exclude irrelevant articles, the
selection process was followed step by step using the below five exclusion criteria.

(1) Articles published before 2000 were excluded as informal learning only became increasingly popular in the late 20th century
(Schugurensky, 2015). From the year 2000 onwards, studies have increasingly focused beyond the boundaries of formal learning
(Bell, Tannenbaum, Ford, Noe, & Kraiger, 2017). The total articles that remained to be reviewed decreased to 3652.

(2) In order to ensure the articles were of a certain quality, studies not published in peer-reviewed journals were excluded. This step
reduced the total number of articles to 1858.

(3) As it was essential to ensure the authors had a good understanding of the literature in order to correctly analyze the studies,
papers published in languages other than English were excluded. Furthermore, double records from different databases were also
deleted. This brought the total articles to 1467.

(4) In a next step, the reading of the titles and abstracts, led to a substantial decrease in selected articles, namely 188. This selection
had two main reasons: First, articles that focused on formal learning as object of study and only mentioned informal learning in
the margin of the study, were deleted. Second, articles that focused on other stakeholders' informal learning, such as students and
not teachers, were also deleted.

Table 1

Overview of literature search (July 2018).
Search Terms ERIC JSTOR Taylor & Francis SAGE Wiley Online Springer Link Psych INFO Psych ARTICLES
Teach* x Informal Learning 626 146 134 44 668 1134 89 1
Year Limit 513 38 132 41 605 1127 86 1
Faculty* x Informal Learning 86 2 13 8 184 449 2 0
Year Limit 66 1 13 8 177 445 2 0
Professor x Informal Learning 17 1 2 16 117 87 1 0
Year Limit 12 1 2 16 102 83 1 0
Tutor x Informal Learning 23 3 9 3 61 103 0 0
Year Limit 23 2 9 3 40 103 0 0
Total 752 152 158 71 1030 1773 92 1
+ Year Limit 614 42 156 68 924 1758 89 1
Overall Total 4029
+ Year Limit 3652
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(5) Studies that focused on teachers in alternative education programs or on pre-service teachers were also eliminated. Only studies
on in-service teachers were kept. Therefore, the number of articles to be assessed was brought down to a total of 43 articles.

Forty of these forty-three articles were retrieved and downloaded. Three articles were not directly accessible and, therefore, the
authors of the studies were contacted through ResearchGate for a request of the full text. Since the authors did not respond, the
articles could not be included in the analysis.

This review study also made use of the snowball method by scanning the reference lists of the studies by which five additional
articles were identified: Grosemans, Boon, Verclairen, Dochy, and Kyndt (2015); Hoekstra et al. (2007); Hoekstra, Korthagen,
Brekelmans, Beijaard & Imants (2009a); Henze, van Driel, and Verloop (2009); Lohman (2006). The additional articles were fully
scanned and, consequently, included for the final step. The initial search was conducted in July 2018 and a number of months passed
before a first draft of the manuscript was completed. At that time, the authors searched the literature again, using the same pro-
cedure, to see if any articles published during those months fit the criteria. Two more articles were added: Lecat, Beausaert, and
Raemdonck (2018) and Zhao and Ko (2018).

This final step included scrutinizing the full texts. As a result, five articles were deleted during this phase. The first study was
eliminated as it was a literature review that did not measure teachers' informal learning and used the same definition from another
article in the sample. The second excluded study was focused more on the importance of teachers' informal learning rather than
examining it and as such did not provide relevant information for answering the research questions of this study. The third deleted
article did not make enough of a distinction between formal and informal learning as it blended it into the term professional
development. The two last articles focused solely on the context in which teachers learn and work instead of studying informal
learning. Ultimately, 42 articles served as a foundation for the synthetization of teachers’ informal learning.

2.3. Critical appraisal

The quality of the 42 selected studies was evaluated using widely-used critical appraisal tools. The qualitative studies (n = 26)
and the mixed-methods studies (n = 5) were scanned using the guidelines from the Critical Appraisal Skills Programme (CASP; Singh,
2013). The quantitative studies (n = 11) were assessed based on the CASP guidelines, with the questions used by Pluye, Gagnon,
Griffiths, and Johnson-Lafleur (2009).

The general criteria that the articles had to fulfil were (1) a clear purpose of the study was mentioned; (2) an appropriate
methodology, research design, and recruitment strategy, data collection was chosen to conduct the study; and (3) the results were
clearly stated and rigorous. The articles were assessed and given a rating of high (more than 70% of answers are “Yes”), medium
(between 40% and 70% of “Yes”), or low (less than 40% of “Yes”). Low-quality studies were excluded from the analysis.

A critical appraisal rating of low-quality means that not enough information was provided in the article to fulfill the quality
criteria, not that the actual execution of the study was poor. For example, it appeared that none of the qualitative studies (n = 26)
explicitly discussed taking into account the relationship of researcher-participant and/or potential ethical issues. Considering the
relationship between researcher and participant means that the author(s) explicitly examined the effect and potential bias they might
have on the study in the formulation of the research question(s) and the collection of data, recruitment of participants, and choice of
location where the study took place (CASP, 2013). This was not present in most of the qualitative studies (n = 20). The consideration
of ethical issues, referring to whether the study was clearly explained to the participants, whether confidentiality and consent were
guaranteed by the author(s), or whether approval of the ethics committee were sought (CASP, 2013), was also not discussed by most
of the qualitative studies (n = 21). This could be explained by the fact that research about teachers’ informal learning does not
require participant deception, hazards of confidential patient information and thus does not need ethics committee approval. After
critically evaluating all qualitative studies, one study received a low-quality score. Concerning mixed-method and quantitative
studies, no article received a low score. A small part (n = 3) of the quantitative studies and the majority (n = 4) of the mixed-method
studies received a medium score. In the end, 41 articles remained after only including medium to high quality studies for this
systematic literature review (see Appendix A, Appendix B and Appendix C).

2.4. Data analysis

For the analysis, the studies were fully read again and the features of each study were noted down. As with the literature selection
and appraisal, the analysis followed a specific procedure.

The first research question of this review study is concerned with analyzing definitions of teachers' informal learning. This will
then make it possible to generate a general definition of teachers' informal learning. In order to know what encompasses a teachers'
informal learning definition, its features and the learning activities from which they informally learn have to be inventoried.
Therefore, a (summative) content analysis was used for the coding and mapping. This way, the underlying context could be inter-
preted by comparing keywords and content of the studies (Torraco, 2005). Furthermore, an inductive analysis was performed to make
inferences about forming a definition on teachers’ informal learning.

The second research question is concerned with the measurement of informal learning. This study started by reading all the
selected methods while noting down how each study set up their methodology for measuring teachers’ informal learning. The various
measurements were also coded and analyzed by means of a (summative) content analysis. This allowed for better insight into the
variety and concurrence between the reviewed studies on which measurement method is most often used.
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3. Results

This section will first give the reader an overview of all the studies selected and their characteristics. Then the first research
question will be addressed by comparing definitions reported in the studies and then inventorying features of teachers' informal
learning. Finally, this results section will end by looking at how teachers’ informal learning has been measured in the selected studies.

3.1. Characteristics of the selected studies

There were differences among the studies with regard to the educational level where the sample of teachers taught. The majority
(n = 16) of the reviewed studies looked solely at teachers who taught at secondary level or high school level (e.g., Aown, 2011;
Bakkenes, Vermunt, & Wubbels, 2010; Henze et al., 2009; Hoekstra et al., 2007; Kang & Cheng, 2014) and 11 solely looked at
teachers at tertiary level or university/college level (e.g., Gerken, Beausaert, & Segers, 2016; Harrison & McKeon, 2008; Van der
Klink, Van der Heijden, Boon, & Williams van Rooij, 2014; Van Eekelen, Boshuizen, & Vermunt, 2005; Viskovic, 2005). Only one of
the selected studies, Schei and Nerbg (2015), looked at teachers at kindergarten and only two of the selected studies focused solely on
elementary teachers (Grosemans et al., 2015; Jurasaite-Harbison, 2009). Ten looked at multiple educational levels such as ele-
mentary and secondary combined (n = 7) (e.g., Flores, 2005; Lecat et al., 2018; Tarc, 2007), secondary and tertiary combined
(n = 1) (e.g., Springer, 2016) or even all educational levels except kindergarten (n = 2) (e.g., Hanraets, Hulsebosch, & de Laat, 2011;
Lohman, 2005). Finally, two studies did not specify explicitly the educational level in which their study was set up (Krauss & Guat,
2008; Rehm & Notten, 2016).

The majority (twenty-two) of the studies originated from a country in Europe, mainly The Netherlands (thirteen studies; e.g.
Bakkenes et al., 2010; Hoekstra & Korthagen, 2011; Van Eekelen et al., 2005), two in Belgium (Grosemans et al., 2015; Lecat et al.,
2018), two in Germany (Rehm & Notten, 2016; Richter, Kunter, Klusmann, Liidtke, & Baumert, 2011), two in the United Kingdom
(Knight, Tait, & Yorke, 2006; Wilson & Demetriou, 2007), one in Portugal (Flores, 2005), one in Norway (Schei & Nerbg, 2015) and
one in both Sweden and Norway (Reichenberg & Andreassen, 2018). Twelve studies originated in America: eleven in the United
States (e.g. Davis, 2015; Springer, 2016; Thacker, 2017) and one in Canada (Tarc, 2007). Three studies were executed in Asia: two in
Malaysia (Krauss & Guat, 2008; Rashid, 2018) and one in China (Kang & Cheng, 2014). In Oceania, two studies originated from
Australia (Thomson, 2015; Thomson & Trigwell, 2018) and one from New Zealand (Viskovic, 2005). Finally, two studies were cross-
cultural. One done in United States and Lithuania (Jurasaite-Harbison, 2009) and the last one in various European countries, Israel
and United States (Harrison & McKeon, 2008).

The sample of teachers in the selected studies also varied with regard to their experience level. Almost half of the selected studies,
48 percent, (n = 20) focused on the experienced teacher, that is, a teacher who has two or more years of teaching experience (e.g.,
Richter et al., 2011; Schreurs, Huveneers, & Dolmans, 2016; Thacker, 2017; Thomson & Trigwell, 2018; Van der Klink et al., 2014).
The first years of the teaching career trajectory focus on getting to know the work context, forming teacher identity, and dealing with
student's behaviour (Kyndt et al., 2016). And almost a quarter, 24 percent of the studies (n = 10) focused on both inexperienced and
experienced teachers (e.g., Jones & Dexter, 2014; Thomson, 2015; Van Lankveld et al., 2016). Only 10 percent (n = 4) of the studies
focused solely on the inexperienced teacher (Hanraets et al., 2011; Kang & Cheng, 2014; Krauss & Guat, 2008; Wilson & Demetriou,
2007). The remaining 19 percent (n = 8) of the studies did not specify the experience level of their teacher sample (e.g., Jurasaite-
Harbison, 2009; Knight et al., 2006; Pifer, Baker & Lundsford, 2015). Kyndt et al. (2016) looked into the differences between
experienced and inexperienced teachers in their review study and found that in terms of informal learning activities undertaken they
do not differ much apart from experimenting and reading. Few of the selected studies (n = 2) also focused on individual dispositions
(e.g., Lohman, 2000, 2005) or contextual factors (n = 8) that influence participation of teachers in informal learning activities (e.g.,
Kang & Cheng, 2014; Lohman, 2000, 2003, 2005, 2006; Wilson & Demetriou, 2007).

Furthermore, the vast majority, approximately 81 percent, of the selected and reviewed studies (n = 34) focused on under-
standing the informal learning activities teachers learn (most) from (e.g., Grosemans et al., 2015; Henze et al., 2009; Knight et al.,
2006). Approximately 19 percent of the articles (n = 8) examined, besides examining informal learning activities, factors that
affected teachers’ engagement in informal learning activities (e.g., Lohman, 2003; Lohman, 2005; Lohman, 2006) and seven percent
of the selected articles (n = 3) that examined factors that affected teachers to disengage in informal learning activities (Collinson &
Cook, 2004; Krauss & Guat, 2008; Lohman, 2000). Moreover, 20 percent of the studies (n = 8) explicitly mentioned or looked into
the types of learning (using terms like dimensions, features or types) when teachers informally learn.

3.2. Teachers’ informal learning definitions

The problem with the construct of teachers' informal learning is that up until now no general definition has been established. As a
consequence, the selected studies differed in their idea of what teachers' informal learning encompassed. For instance, some authors
mainly identified the informal learning of teachers as the conscious or unconscious decision to engage in learning activities that
ultimately lead to a modification in either behaviour or cognition (Hoekstra et al., 2007; Hoekstra, Korthagen et al., 2009a; Hoekstra,
Brekelmans et al.,2009b). They take into account that teachers' informal learning is not merely behavioural and cognitive, but also
motivational and emotional in nature. Schei and Nerbg (2015), similar to the studies by Hoekstra et al. (2007, 2009a, 2009b), defined
informal learning as learning that is not undertaken in a systematic manner. However, they add that informal learning predominantly
takes place in everyday (work) situations. They contend that informal learning happens haphazardly and often by change rather than
planned with a predetermined agenda. Furthermore, Schei and Nerbg (2015) include in their definition that the objective of
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engagement in informal learning activities is to acquire and use new skills and knowledge. Lohman (2000, 2003, 2005, 2006) shares
the perspective of Schei and Nerbg (2015) that the end goal of informal learning is to obtain new skills and professional knowledge.
However, different from the definition by Schei and Nerbg (2015), is that Lohman (2000, 2003, 2005, 2006) defines informal
learning as a feature of workplace learning which encompasses learning activities consciously initiated by employees in the work-
place. In accordance with Hoekstra et al. (2007, 2009a, 2009b), Lohman (2005) states that learning from informal activities requires
effort by the individual in physical, cognitive, and emotional terms. Another example is that of Jurasaite-Harbison (2009): she is more
general in defining informal learning as she defines it as the unplanned or spontaneous learning that can be developed from multiple
sources and in multiple contexts. Jurasaite-Harbison (2009) emphasizes that a community of practice and the interaction between
individuals within that community of practice is a valuable working environment and motivator for engaging in informal learning.
The definition of informal learning used by Grosemans et al. (2015) has similarities and differences to the abovementioned defini-
tions. Similarities include that individuals do not systematically engage in informal learning activities and arises often from daily
work situations, activities, and routines. Furthermore, Grosemans et al. (2015) argue, as informal learning takes place spontaneously
and mostly unconsciously, it is not clear what the exact learning outcomes will be. These authors expect individuals engaging in
informal learning to develop their professional knowledge and skills. However, they differ from other authors in terms of making
explicit that informal learning occurs both on an individual and collectively level.

In sum, some of the definitions correspond to informal learning taking place in everyday work situations, consciously initiated by
teachers. Others have the outcome of spontaneously and unconsciously advancing professional knowledge and skills. Other defini-
tions highlighted the aspects of informal learning being emotional, physical, and cognitive in nature. Nevertheless, the definitions are
only partly overlapping as none of the definitions are identical in terms of features mentioned.

3.3. Features of teachers’ informal learning

The features of informal learning were also inventoried. Approximately 40 percent (n = 17) of the selected studies specifically
mentioned the features of teachers' informal learning. The results are depicted in Table 2. As can be viewed, the features of informal
learning are diverse and sometimes even opposite. For instance, the reviewed studies are not in accordance whether informal learning
of teachers is planned or unplanned. A couple of the selected studies mentioned that the informal learning of teachers is intentional,
or planned (n = 6). Features that are worded differently but could be placed in this group are: deliberate (n = 3) and situated (n =
1). These features grouped together view informal learning as being an activity that is intentionally engaged in. Some studies also
mentioned that informal learning is unintentional, or unplanned (n = 5). Features that have overlap are accidental learning (n = 1),
incidental learning (n = 1), implicit learning (n = 2) spontaneous learning (n = 2), reactive learning (n = 2), and unpredicted
learning (n = 1). These features grouped together view informal learning as happening unintentionally and rather by chance. The
individual is not consciously aware that he or she is informally learning. Moreover, some of the selected studies (n = 5), mentioned
that informal learning of teachers is self-directed, meaning that the learning is under the individual teachers' control rather than
controlled by others. Closely related to the feature ‘self-directed’, Thacker (2075) described informal learning as being ‘self-guided’.
Even though a different term is used, there is no difference between its meaning and that of ‘self-directed’. Two studies also men-
tioned that informal learning is ‘unstructured’, which means that there is no systematic support for informal learning in place.
Furthermore, Wilson and Demetriou (2007) suggest that informal learning is ‘experiential’ and should rather be viewed as learning
while doing or experiencing. The emphasis is placed on the consciousness level by focusing on the level of intention or planning or
lack thereof. In sum, a myriad of terms is used to describe the features of teachers' informal learning. When grouped together, the
most often mentioned features are self-directed learning (n = 6), unintentional learning (n = 15), or intentional learning (n = 10).

Table 2
Features of teachers’ informal learning.
Features Author(s)
Accidental (1) Schei and Nerbg (2015)
Deliberate (4) Jurasaite-Harbison (2009); Hoekstra et al. (2007); Lecat et al. (2018); Wilson and Demetriou (2007)
Experiential (1) Wilson and Demetriou (2007)
Implicit (2) Hoekstra, Brekelmans et al. (2009b); Wilson and Demetriou (2007)
Incidental (1) Viskovic (2005)
Independent (1) Jones and Dexter (2014)
Intentional (2) Knight et al. (2006); Kwakman (2003)
Non-linear (1) Van Eekelen et al. (2005)
Planned (3) Bakkenes et al., 2010; Van Eekelen et al. (2005); Wilson and Demetriou (2007)
Reactive (2) Hoekstra et al. (2007); Wilson and Demetriou (2007)
Self-directed (5) Aown (2011); Hoekstra, Brekelmans et al. (2009b); Kwakman (2003); Lohman (2003); Van Eekelen et al. (2005)
Self-guided (1) Thacker (2017)
Situated (2) Harrison and McKeon (2008); Viskovic (2005)
Spontaneous (2) Grosemans et al. (2015); Jurasaite-Harbison (2009)
Unintentional (1) Knight et al. (2006)
Unplanned (4) Lecat et al. (2018); Schei and Nerbg (2015); Van Eekelen et al. (2005); Wilson and Demetriou (2007)
Unpredicted (1) Flores (2005)
Unstructured (2) Grosemans et al. (2015); Schei and Nerbg (2015)
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4. Measurement of teachers’ informal learning
4.1. Inventory

This section looks at how the informal learning of teachers has been measured. The inventory phase identified 102 non-unique
measurements of informal learning (by counting all measurements in the studies), which resulted in 32 unique instruments (by
counting the number of different instruments). Most of the studies (n = 30) made use of a combination of measurements. Content
analysis identified six categories in which the types of measurements of teachers’ informal learning go.

The first category concerns the use of case studies, either multiple or single. A total of 11 studies used a case study research design.
The second category concerns the use of interview for measuring informal learning, which was used in the majority of the studies (n
= 37). The methods ranged from semi-structured (n = 20) for the majority to group interviews (n = 1), follow-up interviews (n =
1), electronic interviews (n = 1) and telephone interviews (n = 1). The third category concerns the use of a questionnaire or survey
(n = 23). Measurements in this category range from the use of (online) questionnaires (n = 19) to post-interview surveys (n = 1) and
COACTIV study (n = 1). The COACTIV study was a part of the German extension of the 2003 European PISA (Programme for
International Student Assessment). The fourth category concerns on site measurements. In some studies, researchers visited and
observed teachers in schools (n = 9) or took fields notes (n = 4). Recordings of lessons (n = 3), supervision meetings (n = 1) and
researchers' impression (n = 1) were also analyzed to gain information. The fifth category comprised seven studies that made use of
an approach using written reports that build on the participants' perspective. Some studies used digital logs (n = 1), written reports
via emails (n = 2), Facebook timeline (n = 1), electronic diaries (n = 1), or looked at Twitter data of participants (n = 2). Lastly, in
the sixth category, researchers reviewed schools documents (project materials or institutional policy; n = 2) or lessons preparation (n
= 1). They also used a storyline method (n = 1), pre-interview request sheet (n = 1). The storyline method is built on a teacher's
representation of a series of experiences or events (vertical axis on 5-point scale in the one from Henze et al., 2009) and plotted in
time on the horizontal axis. This method is not in the fifth category because it is not based on written reports. The results of the
content analysis are depicted in Table 3.

As mentioned before, 30 studies used a combination of measurements (e.g. Aown, 2011; Collinson & Cook, 2004; Hanraets et al.,
2011; Tarc, 2007). Often, the combination involved a case study or survey combined with semi-structured interviews (Schei & Nerbg,
2015; Rashid, 2018; Kang & Cheng, 2014; Hoekstra, Korthagen et al., 2009a). However, additional measurements were undertaken
such as on-site observations (n = 9), taking field notes (n = 4), or recordings of lessons and/or meetings (n = 5). Several studies
(n = 11) relied only on one measure, predominantly the use of surveys (e.g. Hoekstra, Korthagen et al., 2009a; Hoekstra, Brekelmans
et al.,2009b; Krauss & Guat, 2008; Richter et al., 2011; Springer, 2016; Van der Klink et al., 2014). Table 4 show a ranking of the most
used measurements.

4.2. Description

It became apparent that the most used way of measuring informal learning was through semi-structured interview as nearly half
of the studies (n = 20) made use of this measurement. Not all studies specified the guidelines for the interviews (e.g., Flores, 2005;
Grosemans et al., 2015; Schreurs et al., 2016). Furthermore, most authors did not indicate the questions they asked during semi-
structured interviews (e.g. Lohman, 2000; Wilson & Demetriou, 2007) but sometimes general information is given, such as “(in-
terviews) examine further the ways in which teachers learn in the workplace” (Flores, 2005, p. 488) or “(the interview) explored the
informal learning activities of the teacher” (Grosemans et al., 2015, p. 154). Only four articles included semi-structured interview
guide (Hanraets et al., 2011; Lohman, 2003; Schei & Nerbg, 2015; Van Lankveld et al., 2016). Given these general information and
interview guides, typical questions aim to retrieve which learning activities are done by teachers (e.g. Hanraets et al., 2011; Van
Eekelen et al., 2005), for instance “the teachers were asked to give examples of situations or activities from which they had learned
something” (Van Eekelen et al., 2005, p. 454). Others questions were about sources of learning, for instance “Primary questions
concerned sources of information for learning about technology integration” (e.g. Jones & Dexter, 2014, p. 373) or about their
professional development experiences, for instance “The interview guide covered the following areas: (1) educational background;
(2) professional development experiences; (3) reflections on teaching; (4) conceptions about EFL (English as a Foreign Language)
learning and teaching; (5) comments on the environment of teaching” (e.g. Kang & Cheng, 2014, p. 173).

Some authors elaborated their approach during interviews by also taking into account learning from critical incidents, the work
itself, or the organization of work (e.g. Lohman, 2003; Schei & Nerbg, 2015). Van Eekelen et al. (2005) not only looked into activities
or situations the teachers had informally learnt from, but also looked into how they individually defined informal learning (“the
teachers were asked how they would define learning and what learning goals (if any) they had for the following two months.”,
p-454). Harrison and McKeon (2008) specifically asked five experiences during the first year of their new work.

The second most used measurement was through (online) questionnaires or surveys (n = 19) accounting for the measurement of
46 percent of all studies included in this review. While the guidelines for the surveys were rarely discussed explicitly, most of the
studies made use of surveys where teachers indicated the learning activities they undertook and learned most from (e.g., Henze et al.,
2009; Springer, 2016; Tarc, 2007). In studies using questionnaires, the smallest number of items is 10, on a 5-point Likert scale, to
measure 4 dimensions of social informal learning (Gerken et al., 2016). These dimensions are (1) feedback seeking from supervisor,
(2) feedback seeking from colleagues, (3) external information seeking and (4) help seeking. The biggest number is 61 items, on a 4-
point Likert scale to measure 4 dimensions of teachers' professional learning (Flores, 2005). These dimensions are (1) the nature and
scope or professional learning, (2) processes and contexts of learning, (3) factors influencing teachers’ professional development and
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Table 4
Ranking of teachers’ informal learning measurement.

Type of Measurement Used Number of Studies Percentage

N
(=]

49%
46%
22%
20%
12%
10%
10%
10%
7%

7%

7%

Semi-structured Interviews
Questionnaire/survey
Observations/visits
Multiple Case Study
Open Interviews

-8 Interviews (non-specified)
Diary study
Field Notes

9-11 Single Case Study

Focus Group

Recording of lessons

AU A WN -
O

W W wahH b o 0O

(4) school culture and leadership. The study using the most dimensions is the one from Lecat et al. (2018) in which social informal
learning is assessed on basis of 6 dimensions, each with 5 items. These dimensions are (1) feedback seeking frequency, (2) help
seeking frequency, (3) information seeking frequency, (4) feedback use, (5) help use and (6) information use. Two articles did not
report the exact number of items (Grosemans et al., 2015; Springer, 2016) but refer to a validated questionnaire and indicate they
have added some items.

Not all questionnaires are based on self-reports by teachers. Hoekstra and Korthagen (2011) made use of a different information
sources, for instance teachers and students' perceptions when measuring teachers' informal learning. In this study, pupils filled out a
survey before —and after their teacher completed the questionnaire. The rationale for doing so, Hoekstra and Korthagen (2011) state,
is that research showed that the judgment of pupils demonstrated to be trustworthy when measuring teachers' behaviour. While this
does not take into account possible negative teacher-student relationships and does not capture teachers' learning as a whole, it
provides an external perspective on teachers’ progress through engagement in informal learning activities.

The third most used measurement was on site observations or visits (n = 9), that is about 22% of the selected studies. Schools
visits and observations are made to gain information about unconscious (or unremembered) informal learning activities. It also can
lead to a better understanding of participants’ workplaces and the settings for informal learning. For instance, Lohman (2003) used in
site visits to confirm findings from interviews, in order to enhance the credibility of what she found. Schei and Nerbo conducted all
interviews on site in order to have a better view of the work settings so to add information to complete their data.

4.3. Strengths and weaknesses

Currently, no best practice is established for the measurement of informal learning, the approaches as depicted in Table 4 each
have their strengths and weaknesses for measuring teachers' informal learning. Below the three most used methods for measuring
teachers’ informal learning are discussed in detail.

First of all, measuring teachers informal learning using semi-structured interviews has the advantage of both having a pre-
determined set of questions to help teacher to remember their learning activities and the flexibility of approach to questioning
teachers' informal learning to let them finely express how they learn. However, as there is more room for supplementary questions to
ask and reacting on chat teachers said, it becomes more difficult to compare the interviews with each other as answers or even
questions can diverge (Kothari, 2003). Another drawback on this approach is that it is more time consuming for teachers to answer
and for researchers in terms of conducting the interviews and transcribing the unstructured responses. As a result, studies using semi-
structured interviews have both less participants than other research designs and because of the time needed, the teachers’ parti-
cipation rate is lower than for instance a study asking them to answer online whenever they want. Despite these weaknesses, semi-
structured interviews allow researchers to go more into detail and in a more exploratory way than for instance using a structured
interviews or a survey with an imposed definition of informal learning and a limited freedom in the questions and directions (Kothari,
2003). Therefore, with regard to capturing informal learning activities or processes, some may not come directly to mind and
interviews allows to go back on questions and make it easier to explain again. Furthermore, in-depth questions can be spontaneously
generated throughout the interview.

Secondly, the approach of measuring informal learning through (online) questionnaire has been used by 44 percent (n = 18) of
the selected studies. The strength of using surveys as a measurement tool for teachers' informal learning is that it is cost-effective in
terms of time and money for the participants (Kothari, 2003). Furthermore, a higher percentage of teachers can be reached by
sending the questionnaire to the schools principals or via social media. However, teachers who learn the least informally may think
they have nothing to say and, consequently, this may cause a bias as only those participants respond who have learned informally
(Kothari, 2003). As a certain percentage and proportion has to be reached in order to be representative for the teacher population
within the respective educational levels, and then allowing generalization, this method is likely to be one of the slowest methods
(Kothari, 2003). Furthermore, another drawback of sending questionnaires to teachers is that the individual dispositions or emotions
of teachers on the spot cannot be taken into account as there is no face-to-face encounter with the researcher. Multiple researchers
have made use of (online) surveys, however, only one researcher (Collinson & Cook, 2004) has made use of both a pre-interview
survey and post-interview survey in addition to augment teachers' impressions and opinion with statistical scores. This way, the
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increase of a teacher's knowledge base on a particular subject as a result of engaging in informal learning behaviour can be measured
through the use of benchmarks and repeated questionnaires or surveys.

Thirdly, teachers case studies were also often used as a measurement for informal learning, as 27 percent (n = 11) of the selected
articles made use of a multiple case study (n = 8) or a single case study (n = 3). While case studies offer the best approach to go in-
depth on the informal learning processes of teachers, it is difficult to create a case study that suits all subjects while at the same time
be able to generalize the findings to a larger group. The abovementioned ways — interviews, surveys, and case studies, have been
frequently used to measure teachers’ informal learning. One issue of concern remains that, as informal learning is often believed to be
a highly unconscious process, informal learning for participants might be hard to pinpoint and, consequently, hard to measure. Then
participants may report the most conscious learning activities but these may not be the most frequently used.

Lastly, in 22 percent (n = 9) of the selected studies, researchers made visits or observations in schools. The strength of this
research method, is that it allows to directly check the accuracy of the data through the observed participant. Observation enhances
the reliability of the learning behaviours reported. It allows to see unconscious learning activities that teachers are not aware of and
also avoids desirability biases. These are strengths are not found in self-report measures. The main weakness is the time the ob-
servations take and the necessity of having two or more analysts in order to ensure inter-judge reliability (Stigler, Gallimore, &
Hiebert, 2000).

5. Conclusion and discussion

Even though the body of literature on teacher learning increased over the past few years, the existing research and theory on
teacher learning has been dealing with a lack of clarity surrounding the concept informal learning (Clarke, 2005; Hoekstra et al.,
2007; Schugurensky, 2015). Informal learning is still often viewed by existing literature as a global category containing what does not
refer to formal learning or is mistakenly used as a synonym for workplace learning. Consequently, literature to date has been
unsuccessful in constructing a comprehensive definition for teachers’ informal learning.

The first purpose of this study was to generate a theoretical framework and streamline this into a general definition of informal
learning of teachers.

5.1. How can the informal learning of teachers be defined?

Based on the preceding analysis and results, it became clear that teachers' informal learning takes different forms. With regard to
the features of learning it was found to be ‘self-directed’, ‘intentional’, and ‘unintentional’. As a result, after reviewing the selected
studies and considering the dimensions and features of informal learning activities, this study proposes the following definition on
teachers' informal learning as:

“The learning of teachers by intentionally or unintentionally engaging in individual or collective, interactive or non-interactive,
and instructive or self-directed activities that enhances the professional development of knowledge and skills. This learning can be
deliberate or implicit. These activities include, but are not limited to, the activities of reflecting; reading; interacting and colla-
borating with colleagues; feedback giving and receiving; and the sharing of experiences and ideas.”

The significance of the proposed definition is that it acknowledges and takes into consideration the different activities teachers
prefer to undertake and the features of informal learning, thereby accounting for a more complete picture on teachers' informal
learning. While this definition is non-conclusive, it serves as a starting point for alignment and the furthering of the educational
literature on teachers’ informal learning.

The second aim of the study was to map the ways informal learning of teachers has been measured in the past.

5.2. How was informal learning measured?

This review study mapped the measurements of the selected studies. We will give advice on measurements use and suggest some
alternative innovative methods.

It was found that most studies make use of qualitative approach when researching teachers' informal learning. Furthermore, in
qualitative approach, semi-structured interviews with teachers were the most used. This technique has strength and weakness. First of
all, according to Diefenbach (2009), it allows more methodological freedom and creativity, especially when the concept, like informal
learning, can be vague or can be interpreted by teachers. In this sense, face-to-face interviews allows the researchers to reformulate
the research question, specify what the concepts really mean and what it encompasses. In this study, we suggest that, given the
complex nature of informal learning, a combination of semi-structured interviews, questionnaires and observations are a good way to
capture teachers’ informal learning, but it can be completed with other more innovative methods.

Since semi-structured interviews provide a structured set of open-ended questions, which i.a. could include what learning means
for an individual (Van Eekelen et al., 2005), which informal learning activities an individual undertakes and what the inhibitors and
motivators are to engage in informal learning. Furthermore, by making use of benchmarks measured through repeated surveys or
questionnaires, including a pre- and post-questionnaire, both for the teacher him/herself, as in the study by Collinson and Cook
(2004) and his/her students, as in the study by Hoekstra and Korthagen (2011) people's impressions and opinions on a particular
subject can be measured at different points in time. This is in line with the findings of the literature review by Kyndt et al. (2016) who
found and stated that a mixed-method approach is most suitable in capturing teachers' informal learning.
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Interviews and questionnaires can give a good overall view on teachers’ learning activities and what is important to them.
However, these research methods assume that teachers are mostly conscious of their informal learning. Measuring informal learning
most allow to measure implicit learning as well. Direct observation as the third most used measurement method in the selected
studies, can add a more objective view on interactions, learning contexts, working alone time, the variety of working tasks and
behaviors that offer opportunities for informal learning. Moreover, video observation to assess teachers learning activities can more
easily capture the complexity of interactions that can be submitted to the analysis of several researchers and enhance inter-judge
reliability (Stigler et al., 2000). The benefits of the video observation include obtaining a record of small group interactions generally
not doable with an observer (Borko, Jacobs, Eiteljorg, & Pittman, 2008). However, observation mainly focus on social informal
learning and does not take into account individual learning, for instance learning by reflection.

The current measurement approaches in the literature like the one discussed above can benefit from other more objective and
innovative options. These alternative measurement methods can be used in addition to the existing instruments to help capturing
teachers' informal learning, especially by taking into account the social dimension and the context in teachers' informal learning. For
instance, socio-metric badges and social network analysis are two methods that can be added to the more commonly used instruments
to increase the social learning activities remembered by teachers. Socio-metric badges are key-sized devices worn by teachers to
measure interactions and discussion time (Kim, McFee, Olguin, Waber, & Pentland, 2012). It can bring a unique perspective of
teachers' social informal learning. These devices make a continuous data collection easier even as teachers move throughout the day
and its interactions (coffee break, lunch discussions, shared-space interactions, etc.). This information, reported to teachers, can help
them to remember the various discussions they had and the colleagues to whom they seek feedback, help or information. Another
additional method is social network analysis, a methodological approach designed to systematically map teachers’ network con-
figuration ex nihilo (Coburn & Russell, 2008). This network information can track all interactions between teachers, and help them to
report all social learning activities they had (Carrington, Scott & Wasserman, 2005).

5.2.1. Limitations and future research

This literature review considered informal learning definitions, features and ways of measurement. This review study attempted
to consider numerous aspects that informal learning of teachers comprises but also has some limitations. Accordingly, suggestions
and directions for future research on informal learning are made.

First, this review combines studies from various countries and diverse educational systems. Nawab (2011) showed that teacher's
workplace and informal learning can vary across different countries and so can, in this sense, definitions and measures. Future
research can make cross-cultural comparisons. This literature review focused on peer-reviewed articles that studied “informal
learning” of teachers (keywords: “teach*”, “professor” or “tutor”). We did not search for specific subtypes of informal learning, such
as implicit, reactive or deliberative informal learning. However, when looking into the instruments used to measure informal learning
(Table 4), it looks like mostly interviews and questionnaires are used to measure informal learning. Both self-report methods are
relevant to measure deliberate informal learning, but less convenient for measuring implicit informal learning. Other methods like
diaries, daily mobile-phone logs or objective measures like socio-metric badges have to our knowledge been used in other contexts
then education for measuring informal learning. We believe the table gives a good overview of the state-of-the-art literature, given
our broad search terms, however, searching explicitly for specific subtypes of informal learning, such as implicit learning, might be
relevant to confirm our finding that mostly deliberate informal learning of teachers is measured and not implicit informal learning. A
future literature review can search studies from different sources and collect published and unpublished papers.

Moreover, even though this study took an all-encompassing approach and tried to grasp the concept of teachers' informal
learning, the definition was based upon the information and findings available in selected studies and, therefore, remains incon-
clusive. Hodkinson and Hodkinson (2005) claim that the nature of learning interacts with, among others, personal dispositions and
the practice and culture at the workplace. This also became apparent in the additional topics discussed in the selected studies, since
these separate aspects of informal learning were already investigated. For instance, constraints and promotors for engaging in in-
formal learning activities as well as contextual factors were mentioned in the selected studies (Hoekstra et al., 2007; Krauss & Guat,
2008; Lohman, 2000; Wilson & Demetriou, 2007). Not only the way of learning but also the preference of undertaking informal
learning activities differ between individuals. Consequently, a recommendation for future research is to — based on the theoretical
framework provided above — extend and research the literature incorporating antecedents, individual preferences, personality traits,
individual activity paths and consequences of informal learning in order to gain a more exhaustive notion of what encompasses
teachers’ informal learning.

This review study also provided an overview of the measurements of informal learning. A typology of most used ways of mea-
suring informal learning was developed and the strengths and weaknesses of the most used measurements discussed. To date, no
research has been done as to what might be the best order to measure informal learning. This review study suggests that a multi-
source design is appropriate by including semi-structured interviews, questionnaires and observations conducted at regular intervals
to measure the learning activities of an individual on a particular subject and more innovative and objective methods, such as socio-
metric badges and social network analysis. A recommendation for future research is to investigate whether the use of a full range of
methods is an effective tool to capture teachers’ informal learning. One point of interest could be to examine whether quantitative
data collection indeed has to be done before the qualitative data collection or that a different order is also appropriate. Another point
of interest is to determine where the best cost-benefit ratio can be found among the multitude of possible measurement methods.

Finally, another limitation of this literature review is that it focused on teachers' informal learning without linking it to the
development of their professional identity, although scholars showed that teachers' learning often leads to changes in their identity
(Van Veen, Sleegers, Bergen, & Klaassen, 2001). Furthermore, according to Geijsel and Meijers (2005), teachers' identity development
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can also be seen as a learning process, which makes it relevant to the topic of teachers' informal learning. They argue that teachers'
learning and identity should be discussed as an individual sense-making process as well as a social-cognitive construction of new
meanings. Consequently, a recommendation for future research is to link teachers' learning, in formal and informal learning contexts,
to teachers’ identity development, given their interwovenness
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Appendix

Appendix ACritical Appraisal of Selected Qualitative Studies

Author(s) Did the Did the study  Did the study Did the study Did the Did the study Did the Did the Does the Final
study choose an ap-  choose the use an ap- study collect adequately study study do a study pre- Rating
clearly propriate qua- appropriate  propriate re- the data in consider the  consider  sufficiently  sent a clear
state the  litative metho- research de- cruitment such a way  relationship  ethical is- rigorous statement
aim of the dology? sign to ad- strategy to that it ad- between re-  sues? data ana- of find-
research? dress the aim address the  dressed the  searcher and lysis? ings?

of the re- aim of the research participant
search? research? issue/aim? (s)?

Aown (2011) Y Y Y Y Y Y N Y Y High

Collinson and Y Y Y Y Y Y N Y Y High
Cook (200-
4)

Davis (2015) Y Y Y Y Y N Y Y Y High

Hanraetsetal. Y Y Y Y Y N N Y Y High
(2011)

Harrison and Y Y Y N Y N N Y Y Medium
McKeon (2-
008)

Henzeetal. (2- Y Y Y Y Y Y N Y Y High
009)

Hoekstraetal. Y Y Y Y Y N N Y Y High
(2007)

Hoekstra, Kort- Y Y Y Y Y N N Y Y High
hagen et al.
(2009a)

Hoekstra and K- Y Y Y Y Y N N Y Y High
orthagen (-
2011)

Jones and Dext- Y Y Y Y Y N N Y Y High
er (2014)

Jurasaite-Harbi- Y Y Y Y Y N N Y Y High
son (2009)

Kang and Cheng Y Y Y Y Y Y N Y Y High
(2014)

Knight et al. (2- N Y Y N Y N N N Y Medium
006)

Lohman (2000) Y Y Y Y Y N N Y Y High

Lohman (2003) Y Y Y Y Y N N Y Y High

McPherson, Bu- N Y N N Y N N N N Low

dge, and L-
emon (201-
5)
Rashid (2018) Y Y Y Y Y N Y Y Y High
Schei and Nerbg Y Y Y Y Y N Y Y Y High
(2015)
Schreurs etal. Y Y Y Y Y N Y Y Y High
(2016)
Tarc (2007) Y Y Y N Y N N Y Y Medium
Thacker (2017) Y Y Y Y Y N N Y Y High
Thomson (201- Y Y Y Y Y N Y Y Y High
5)

Thomson & Tri- Y Y Y N Y N N Y Y Medium
gwell (201-
8)
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Van Eekelen et- Y Y Y Y Y Y N Y Y High
al. (2005)
Van Lankveld Y Y Y Y Y Y N Y Y High
et al. (201-
6)
Viskovic (2005) Y Y Y N Y N N Y Y Medium

Abbreviations: Y (Yes), N (No).
Criteria met: < 4 Low.

Criteria met: 4-6 Medium.
Criteria met: > 6 High.

Appendix B. Critical Appraisal of Selected Quantitative Studies

Author(s) Did the Did the study  Did the study use Did the study Did the study Did the study Did the Did the study Rating
study choose an ap-  an appropriate re- make use ap- justify the mea- control for study produce results
clearly propriate cruitment strategy propriate surements (va- confounding clearly that are gener-
state the quantitative to address the aim sampling and lidity and stan- variables?* state the  alizable to the
aim of the methodology? of the research? sample?* dards)?* findings?  source popula-
research? tion?
Gerkenetal. (2- Y Y Y Y Y Y Y Y High
016)
Hoekstra, Brekel- Y Y Y Y Y Y Y Y High
mans et al.
(2009b)
Van der Klink et- Y Y Y Y Y Y Y Y High
al. (2014)
Krauss and Guat Y N Y N Y N Y Y Medium
(2008)
Lecat et al. (201- Y Y Y N Y N Y N Medium
8)
Lohman (2005) Y Y Y Y Y Y Y Y High
Lohman (2006) Y Y Y Y Y Y Y Y High
Rehm and Notten Y N Y N N N Y Y Medium
(2016)
Reichenberg and Y Y Y Y Y N Y Y High
Andreassen
(2018)
Richter et al. (2- Y Y Y Y Y Y Y Y High
011)
Springer (2016) Y N Y Y N N Y Y Medium

Abbreviations: Y (Yes), N (No).

Criteria met: < 4 Low.

Criteria met: 4-5 Medium.

Criteria met: > 5 High.

* Extra criteria based on the study by Pluye et al. (2009).
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