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Abstract
The present study examines the effects of social interactions’ situational characteris-
tics, emotions, and personality on self-perceived learning from social interactions at 
work based on diary and survey data. The sample comprises 43 German vocational 
education and training (VET) trainees in various apprenticeship programs. Dur-
ing the diary period of ten working days, the participants were instructed to record 
five typical social interactions at work every day. Quantitative data of 1,328 social 
interactions were analyzed by means of multilevel analysis. Regarding social inter-
actions’ characteristics, the analysis revealed the baseline level of instrumentality, 
an interruption of the social interaction, its instrumentality and questions asked by 
the trainee during the interaction as positive predictors of self-perceived learning. 
A trainee’s higher speech proportion, however, was a negative predictor. Regarding 
state emotions, the emotional experiences of bored and motivated were identified 
as significant positive predictors of learning from social interactions at work. Emo-
tions’ baseline level as well as personality traits had no significant influence. The 
results indicate that social interactions’ situational characteristics have the biggest 
influence on self-perceived learning from social interactions.

Keywords Workplace learning · Informal learning · Social interaction · Emotions · 
Personality · Diary study

Introduction

In this paper, we investigate how social interactions at work contribute to workplace 
learning and how situational characteristics of these interactions, emotions dur-
ing these interactions, and personality traits are related to self-perceived learning 
from the interactions. The interest in workplace learning has been growing since the 
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1990s (Ellström, 2011; Kyndt et al., 2013; Poell & van Woerkom, 2011). This grow-
ing interest is centered in particular on the necessity of continuous learning (Billett, 
2008; Gijbels et al., 2010; Molloy & Noe, 2010; Tynjälä, 2008) and subsequently 
also lifelong employability (Manuti et al., 2015). Prevailing theories of work-related 
learning emphasize the social dimension (Billett, 2002; Engeström, 2001; Eraut, 
2000; Lave & Wenger, 1991).

Any kind of learning in the workplace implies an actual or hypothetical interac-
tion with the work environment. Thus, learning does not occur isolated from others, 
but instead is a social process, which ─ in the sense intended by Vygotsky (1978) 
─ is mediated by the environment. Workplace learning is inherently social (Billett, 
2001a, 2004; Ellinger & Cseh, 2007; Eraut, 2000, 2004; Lave & Wenger, 1991; 
Marsick et  al., 2017; Poell & van Woerkom, 2011; Rausch, 2013; Tynjälä, 2008) 
and one central aspect are social interactions (Collin & Valleala, 2005; Marsick 
et al., 2017; Rozkwitalska, 2019; Warhust & Black, 2015). By social interactions we 
refer to meaningful processes of verbal exchange between at least two people. Social 
interactions are particularly important for workplace learning within VET, in which 
social interactions with other people are core elements (Billett, 2010; Mikkonen 
et  al., 2017). In addition, many social interactions of VET students are character-
ized by knowledge asymmetries, as they take place, for example, with colleagues or 
superiors. Moreover, in his typology of early career learning processes and activi-
ties, Eraut (2007) also emphasizes the importance of social interactions for work-
place learning, especially for novices.

Although plenty of studies addressing workplace learning have focused on the 
social context of workplace learning, like for example communities of practice 
(Kirkman et al., 2013), learning networks (Melo & Beck, 2015), interpersonal rela-
tionships (Carmeli et al., 2009), leaderships styles (Froehlich et al., 2014), group 
learning and team learning (Gil & Mataveli, 2017; Raes et al., 2015; Watzek et al., 
2019), help-seeking behavior after making an error (Grohnert et al., 2019) or social 
fun activities (Tews et al., 2017), to date, only a few studies have investigated the 
relationship between social interactions and informal learning in the workplace 
more deeply. In addition, most of the conducted studies were global qualita-
tive studies or questionnaire studies with only a few items on social interactions, 
although micro-analyses of social interactions near the process are especially prom-
ising (Tschan et al., 2004). The limited number of studies that do exist identified, 
for example, interaction processes that supported workplace learning (Collin & 
Valleala, 2005) or learning experiences from mono- and intercultural interactions 
in the workplace (Rozkwitalska, 2019). In the VET context, social interactions 
were also addressed in broader studies that examined general facilitating factors 
for trainees’ workplace learning (Virtanen & Tynjälä, 2008; Virtanen et al., 2014). 
To our knowledge, there is neither a study that takes social interactions’ situational 
characteristics into account when investigating workplace learning nor a study that 
explicitly examines social interactions’ learning potential in the context of VET.

Furthermore, emotions (Benozzo & Colley, 2012; Hökkä et al., 2020) and per-
sonality traits (Cerasoli et  al., 2018; Kyndt et  al., 2013; Noe et  al., 2014; Rintala 
et al., 2019) were identified as affecting learning in the workplace as well. Emotions 
are “an inevitable part of all workplace learning” (Beatty, 2011, p. 341) and “always 
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colour learning” (Benozzo & Colley, 2012, p. 307). Personality traits are basic ten-
dencies that impact a person’s thoughts, feelings and actions (McCrae & Costa, 
1996). One of the most significant and widely used concepts in this field are the Big 
Five personality traits (Barrick & Mount, 1991; Li & Armstrong, 2015; Major et al., 
2006), which include the five traits neuroticism, extraversion, openness to experi-
ence, agreeableness, and conscientiousness (McCrae & Costa, 1987, 1996, 1999). 
There is some empirical evidence that these traits can affect informal learning in the 
workplace (Li & Armstrong, 2015; Noe et al., 2013; Simmering et al., 2003; Takase 
et al., 2018). Although, as outlined, while there is some evidence on the influence 
of emotions as well as personality on workplace learning, only some of the studies 
were conducted in the context of social processes or contain social aspects. Moreo-
ver, the great majority of these studies was not conducted in the VET context.

Thus, based on data from a diary study, the present secondary analysis considers 
the hierarchical structure of the underlying data and addresses the influence of social 
interactions’ situational characteristics, emotions, and personality traits on learn-
ing from VET trainees’ social interactions in the workplace. First, we will provide 
an overview of the theoretical constructs and related empirical work. The method 
section comprises details on the participants, the study design, the measures, and 
the analytical approaches. In the result section, we will present the test statistics. 
Finally, the results and applied methods are discussed, and we will offer an outlook 
for future research in this field as well as practical implications.

Theoretical Framework and Related Research

Workplace Learning and Social Interactions at Work

There are a lot of different definitions for workplace learning (Manuti et al., 2015; 
Tannenbaum et al., 2010). A commonly used definition describes workplace learn-
ing as processes that lead to the construction of new skills and competencies through 
work (Billett, 2001b; Eraut, 2000; Harteis et al., 2008). In general, workplace learn-
ing includes both formal and informal learning activities (Eraut, 2000, 2004; Jans-
sens et al., 2017; Rintala et al., 2019; Schürmann & Beausaert, 2016). Eraut (2000) 
lists several central characteristics of a formal learning situation. These are a pre-
defined learning framework, that is some kind of organized, predescribed learning 
goals, the presence of a trainer or teacher, and the receipt of a credit or qualification. 
In contrast, informal learning can be categorized by the absence of these features. 
Informal learning is unintended, unstructured and opportunistic, implicit and takes 
place in the absence of a designated teacher or trainer (Eraut, 2004). Huge parts of 
workplace learning take place informally (Eraut, 2010), as only a certain amount 
of occupational action knowledge and competence can be learned through formal 
learning activities (Dehnbostel, 2009).

Social interactions play a significant role in informal workplace learning. By 
social interactions we refer to meaningful processes of verbal exchange between at 
least two people. In general, social interaction of any kind may contribute to satisfy-
ing the need for relatedness as introduced within the Self- Determination Theory of 
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motivation (Deci & Ryan, 1985). In this vein, Tschan et al. (2004) found that the fre-
quency and perceived quality of interactions predicted affective commitment and job 
satisfaction in a new job. This may be all the more important for trainees since the 
other basic needs postulated within the Self-Determination Theory (Deci & Ryan, 
1985), the need for competence and the need for autonomy, are largely unmet for 
newcomers in the workplace. Beyond relatedness, work-related interaction may also 
be conducive to the acquisition of competence and, thus, satisfy the need for com-
petence in the long run. Following on from this, Bandura (1971) already situated 
learning in a social context within his Social Learning Theory and Situated Learn-
ing Theory emphasizes it as well (Lave & Wenger, 1991).

Although only a few studies were conducted in this context, their results indicate 
that social interactions can in fact have a positive impact on workplace learning. For 
instance, different clinical social spaces were found to be relevant for nurses’ work-
place learning related to social interactions (Bono et al., 2007), and Rozkwitalska 
et  al. (2017) and Rozkwitalska (2019) identified workplace learning as a frequent 
outcome of both, mono- and intercultural workplace interactions. Mulder (2013) 
revealed several significant correlations between feedback content characteristics 
and informal learning activities. Moreover, some significant relationships with infor-
mal learning activities were found for characteristics of the feedback delivery as 
well as for the perceived support for using the feedback. Daniels et al. (2009) identi-
fied as part of their experience sampling study that discussing problems with oth-
ers to solve problems is a significant positive predictor of hourly learning assessed 
at the same time. Furthermore, it was shown that some of the most frequent infor-
mal workplace learning activities employees engage in are talking and collaborating 
with others as well as asking for and receiving feedback. In line with these find-
ings, feedback, support and interacting with colleagues and supervisors were identi-
fied as important drivers for informal learning activities (Schürmann & Beausaert, 
2016). In addition, Collin and Valleala (2005) revealed three main social situations 
at work that include interactions and foster learning in the workplace. These were 
1) constant efforts to guarantee interaction and maintaining a sociable atmosphere 
and equality, 2) the production of categories, for example regarding customers, col-
leagues or work tasks resulting in categories knowledge, and 3) networked and situ-
ationally driven problem-solving.

Further studies identified feedback (Ellinger & Cseh, 2007; Janssens et al., 2017; 
Koopmans et al., 2006; Kyndt et al., 2009; Rausch, 2013; Takase et al., 2018), assis-
tance from others (Ellinger & Cseh, 2007; Rausch, 2013), communication (Ellinger 
& Cseh, 2007; Janssens et  al., 2017; Koopmans et  al., 2006; Moon & Na, 2009; 
Warhust & Black, 2015), cooperation (Janssens et al., 2017), access to knowledge 
acquisition and information (e.g., participating in work groups or in conferences 
or workshops) (Janssens et al., 2017; Raes et al., 2015), (informal) coaching (Jans-
sens et al., 2017; Kyndt et al., 2009; Warhust & Black, 2015), reflection (e.g., being 
asked for feedback by colleagues) (Janssens et al., 2017), informal networking with 
colleagues (Warhust & Black, 2015), asking questions (Ellinger & Cseh, 2007; Koo-
pmans et al., 2006; Raes et al., 2015), constructive conflict (Raes et al., 2015), role 
playing (Ellinger & Cseh, 2007) as well as talking things through (Ellinger & Cseh, 
2007) as being positively related to informal workplace learning. In the context of 
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VET, discussions with employees (Virtanen & Tynjälä, 2008) as well as the avail-
ability of individual guidance and guidance concerning trainees’ development and 
assessment (Virtanen et al., 2014) were found to be related to trainees’ workplace 
learning.

Moreover, some studies have taken social interactions’ situational characteris-
tics into account but only a few of them were conducted in the learning context. 
Previously addressed interaction characteristics were, for example, frequency and 
duration (Marlow et al., 2018; Matic et al., 2014; Noguchi-Watanabe et al., 2021; 
Tschan et  al., 2004; Weijs-Perrée et  al., 2020), regularity (Eddy et  al., 2006), for-
mality (Eddy et al., 2006; Matic et al., 2014), quality (Marlow et al., 2018), speech 
activity (Matic et al., 2014; Tschan et al., 2004), openness (Jeon & Kim, 2012), spa-
tiality (Matic et al., 2014; Weijs-Perrée et al., 2020), initiation (Eddy et al., 2006; 
Kirmeyer, 1988; Tschan et  al., 2004), participants (Eddy et  al., 2006; Kirmeyer, 
1988; Weijs-Perrée et  al., 2020), aspects of the relationship between them (Eddy 
et al., 2006), face-to-face vs. at distance (Eddy et al., 2006) or interaction content 
and purpose (Eddy et al., 2006; Kirmeyer, 1988; Marlow et al., 2018; Tschan et al., 
2004; Weijs-Perrée et al., 2020). Regarding the workplace learning context, it was 
shown, for example, that effective interactions were more likely mutually initiated 
and less likely initiated by a third party. In addition, the involvement of a direct 
supervisor and a more mandatory interaction more likely resulted in a lower effec-
tiveness (Eddy et al., 2006). Furthermore, Jeon and Kim (2012) investigated open 
communication as a characteristic on the organizational and team level and found it 
to be significantly positively related to learning through interaction with peers.

Personality, Emotions and Learning from Social Interactions

In addition to social interaction characteristics, personality traits and emotional 
experience can influence informal learning as well. Several personality traits like the 
Big Five personality traits, self-efficacy and goal orientation were found to influence 
informal workplace learning significantly positively (Cerasoli et  al., 2018; Jeong 
et al., 2018; Kyndt et al., 2013; Noe et al., 2014; Rintala et al., 2019). For our study, 
we expect the Big Five personality traits (McCrae & Costa, 1987, 1996, 1999) to be 
particularly relevant, as they are related to interactions with others in the workplace 
(Mount et al., 1998).

The Big Five personality traits are an “empirical generalization about the covari-
ation of personality traits” (McCrae & Costa, 1999, p. 139) and relatively time-sta-
ble during adult life (McCrae & Costa, 1996, 1999). A person’s specific trait profile 
influences his or her feelings, thoughts and actions (McCrae & Costa, 1996). The 
Big Five comprise the five traits of neuroticism, extraversion, openness to experi-
ence, agreeableness, and conscientiousness (McCrae & Costa, 1987, 1996, 1999). 
Persons high in neuroticism are characterized as being insecure, self-conscious, tem-
peramental, and worrying. Furthermore, negative affect is central to neuroticism. 
This includes, for instance, feelings of depression, anger, anxiety and embarrass-
ment (McCrae & Costa, 1987). Persons high in extraversion are described as being 
friendly, sociable, affectionate, and fun loving. The trait of openness to experience 
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can be described with the adjectives imaginative, original, daring and broadly 
interested. It is further reflected in fantasy, feelings, ideas and aesthetics (McCrae 
& Costa, 1987). Agreeable people are sympathetic, helpful, cooperative and kind 
(McCrae & Costa, 1987; Saucier, 1994), while conscientious people are generally 
more scrupulous, dutiful, self-disciplined, ambitious and hardworking (McCrae & 
Costa, 1987). Tschan et al. (2004) found only very small effects of extraversion and 
social competences on the frequency and quality of interactions recorded in their 
diary study with 54 young professionals. Nevertheless, the expectation of an effect 
still appears plausible.

Concerning the Big Five personality traits and workplace learning, Noe et  al. 
(2013) found significant positive correlations between all Big Five traits and infor-
mal learning, which included aspects of learning from oneself, learning from others 
and learning from non-interpersonal sources. However, when included in the regres-
sion analysis, they did not significantly predict informal learning. In their study on 
experiential learning styles according to Kolb (1984), Li and Armstrong (2015) 
identified extraversion as a significant positive predictor of learning from concrete 
experience (CE) and active experimentation (AE) and as a significant negative pre-
dictor of learning from reflective observation (RO) and abstract conceptualization 
(AC). Furthermore, agreeableness and conscientiousness predicted learning from 
CE significantly negatively. In another study, conscientiousness was also signifi-
cantly positively related with postfeedback development at the ten percent signifi-
cance level (Simmering et  al., 2003). Moreover, Takase et  al. (2018) found extra-
version, conscientiousness and openness to experience to be significantly positively 
related to overall workplace learning, composed of learning from practice, learn-
ing from feedback, learning from training, learning from others and learning from 
reflection. Extraversion was also significantly positively related to all facets of work-
place learning, while conscientiousness was significantly positively related to all 
facets but learning from others. Openness to experience showed significant positive 
relationships with learning from practice and learning from reflection. In addition, 
in a subsequent regression analysis, results yielded that extraversion and conscien-
tiousness were both positive predictors of overall workplace learning as well.

Three out of four presented studies to some degree include informal learning 
related to social interactions. However, Noe et al. (2013) include it as one of three 
learning aspects summarized in a general variable addressing informal workplace 
learning. Regarding the study by Simmering et  al. (2003), it is not entirely clear 
whether the participants got their feedback in solely written form or with additional 
feedback discussions, for example, and the development activities again include 
various aspects and sources of informal learning. Based on the presented empirical 
results and theoretical considerations, we expect some relations of the Big Five and 
informal learning from social interactions. However, due to the explorative nature of 
the research we do not formulate concrete hypotheses.

In accordance with the theoretical considerations of Noe et al. (2013), it may be 
likely that more agreeable people are more inclined to ask other people for help and 
generally engage in more frequent conversations as they are friendlier and more 
cooperative (McCrae & Costa, 1987; Saucier, 1994). In addition, we can imagine 
that because of this trait, these people also have quite good relationships with their 
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colleagues and superiors, which makes them easier to approach and other people 
more willing to help. Beyond the empirical findings already presented on the influ-
ence of extraversion on workplace learning, in our opinion it may be possible that 
more extraverted people being sociable (McCrae & Costa, 1987) are also more 
likely to initiate and participate in conversations and that they are more likely to ask 
questions. Because extraverts like to socialize, they may tend to ask a person rather 
than use another source of help when they have a problem or question. All of these 
aspects may promote learning from social interactions (see also Noe et al., 2013).

Conscientiousness may be related to learning from social interactions as well, 
as people with this trait are generally more ambitious and scrupulous (McCrae & 
Costa, 1987) which may motivate them to seek help when faced with a problem or 
question (e.g., by asking other persons). Empirical evidence by Takase et al. (2018) 
may point to the expected relationship regarding extraversion and conscientiousness. 
Openness to experience is related to a broad interest in different things (McCrae & 
Costa, 1987). This may lead to people being very open-minded and interested in 
social interactions (McCrae & Costa, 1987), which could also have a positive effect 
on learning from them. People high in neuroticism are generally more insecure, 
affecting social interactions and subsequent learning outcomes as well (McCrae & 
Costa, 1987). For example, individuals with high neuroticism scores might be less 
confident to initiate and participate in social interactions. In addition, they might 
avoid asking questions and the associated acknowledgement of a lack of knowledge 
due to their uncertainty. As high neuroticism goes along with negative emotions 
(McCrae & Costa, 1987), these could also impact learning in different directions, 
something which will be discussed in more detail in the next section. Thus, we can 
imagine that all Big Five traits have an impact on learning from social interactions, 
which would at least be consistent with the correlational results of Noe et al. (2013).

Kleinginna and Kleinginna (1981) list 92 different definitions of emotions in the 
psychological literature and derive a comprehensive definition from them. Accord-
ing to them, emotion “is a complex set of interactions among subjective and objec-
tive factors, mediated by neural/hormonal systems, which can (a) give rise to 
affective experiences such as feelings of arousal, pleasure/displeasure; (b) gener-
ate cognitive processes such as emotionally relevant perceptual effects, appraisals, 
labeling processes; (c) activate widespread physiological adjustments to the arous-
ing conditions; and (d) lead to behavior that is often, but not always, expressive, 
goal-directed, and adaptive” (Kleinginna & Kleinginna, 1981, p. 355). Research on 
emotions usually focuses on the subjective experience component. Furthermore, 
emotions are often considered to have a state and a trait component. While the trait 
component comprises stable individual differences in emotional experiences, the 
state component refers to transient episodes of emotional experiences or deviations 
in emotional responsiveness from the baseline (Nett et al., 2017; Watson & Clark, 
1994).

Focusing on the subjective and the state component, Russell (1980) assumes in 
his circumplex model that emotions can be represented in one plane from a combi-
nation of the horizontal dimension pleasure – displeasure and the vertical dimen-
sion arousal – sleep. The first dimension is also referred to as valence, the latter as 
arousal (Feldman Barrett, 1998; Russell, 1980). A classification of emotions based 
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on these two dimensions leads to a circular arrangement of them in one plane within 
the circumplex model (Russell, 1980). Within the scope of the Affective Events 
Theory (Weiss & Cropanzano, 1996) work related events are regarded in particular 
as the cause of emotional experiences in the workplace that again influence behavior 
and work attitudes. Furthermore, the Control-Value Theory (Pekrun, 2006) empha-
sizes the importance of achievement emotions on learning through motivational and 
cognitive mechanisms (Pekrun & Perry, 2014). Any emotion can be more or less 
useful for learning. Therefore, it would be inadequate to expect positive emotions to 
provoke learning and negative emotions to prevent learning (Pekrun & Perry, 2014). 
Although the Control-Value Theory refers primarily to the school context, its out-
lined general assumptions also hold for learning processes within the work context.

Several studies found emotions to influence informal workplace learning 
(Benozzo & Colley, 2012; Hökkä et  al., 2020), but only some were conducted in 
the context of social processes. Daniels et al. (2009), for example, identified in their 
experience sampling study significant positive correlations of hourly learning with 
momentary activated pleasant affect and discussing problems to solve problems as 
well as momentary anxious affect with discussing problems to solve problems. Reio 
and Callahan (2004) found significant positive correlations of a modified version of 
the Workplace Adaptation Questionnaire, representing socialization-related learning 
in the workplace, with state anger, state curiosity and trait curiosity. In addition, the 
results of two subsequent path models yielded that state curiosity and trait curios-
ity affected socialization-related learning significantly positively. Moreover, Sebrant 
(2008) investigated nurses’ workplace learning in a qualitative study and the results 
showed that envy between two groups of nurses led to less cooperation and learning 
from each other.

Altogether, there is a deep theoretical foundation and rich empirical evidence for 
the significance of social interactions for workplace learning as well as the influence 
of personality traits and emotions. However, only a few studies address the influ-
ence of personality traits and emotions on workplace learning in a social context and 
none of them were conducted within VET. Based on the theoretical considerations 
and empirical evidence as well as the shortcomings of previous research, we address 
the following three research questions:

• RQ1: How do social interactions’ situational characteristics affect self-perceived 
learning from these interactions?

• RQ2: How do emotional experiences affect self-perceived learning from social 
interactions in the workplace?

• RQ3: How do personality traits affect self-perceived learning from social interac-
tions in the workplace?

Method

To investigate the above research questions, a diary study with a preceding question-
naire was conducted. Data was analyzed using multilevel analysis.
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Participants

To address the research questions, we conducted a diary study with 50 trainees 
within the German “Dual System” of vocational education and training (VET). The 
trainees were employed at a medium-sized utility company in Germany with 2,500 
employees, amongst them 175 trainees, of which 50 participated in our study. They 
were at different stages of their apprenticeship programs and assigned in differ-
ent departments, which is typical for dual apprenticeship. The mean age was 18.2 
(SD = 1.04; min = 16; max = 21), 29 participants were female and 21 were male. A 
total of 22 of them were trainees in commercial trades (e.g., industrial management 
assistant; German: “Industriekaufmann/-frau”) and 28 were trainees in technical 
trades (e.g., industrial mechanic; German: “Industriemechaniker/in”).

Procedure

A semi-standardized diary was applied to collect data in situ and to avoid the typi-
cal memory biases of retrospective measures such as questionnaires and interviews 
(Bolger et  al., 2003; Ohly et  al., 2010; Rausch, 2014). During the diary period, 
which comprised ten working days, the participants were instructed to record five 
typical social interactions at work every day. Considering school attendances (usu-
ally 1.5 days a week), holidays, illness or work-related hindrances, the diary period 
was set to four weeks. The participants were asked to record the interaction as soon 
as possible or only a few minutes after the interaction had occurred. In the context 
of this study, we were interested in interactions they had with trainers, supervisors, 
other trainees and so forth in their working day. Before the diary period, a workshop 
was conducted to clarify the term “social interaction” and to familiarize the partici-
pants with the diary. Before and after the diary period, the participants completed a 
self-report questionnaire, one of which included scales on the Big Five personality 
traits.

Measures

Semi‑standardized diary Most of the items in the diary were standardized in that 
they offered a list of possible characteristics to choose from or a statement that had 
to be rated on a given scale. This was to ensure that an entry required only a mini-
mum of effort. The diary was implemented as a paper-and-pencil version and was to 
be deposited in sealed boxes after the diary period.

To gain information on the interaction content, one item required the participants 
to choose from a list of possible contents for the social interaction (multiple selec-
tion): (a) an actual task demanded cooperation; (b) a concrete problem / an excep-
tion popped up, (c) instruction for new procedures that were unknown before; (d) 
planning / coordination upcoming workflows; (e) receiving feedback on past per-
formance; (f) general issues concerning my apprenticeship program; (g) small talk 
/ gossip; (h) other content. Thereafter, the participants gave a short complementary 
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verbal description of the social interaction’s context. Moreover, six situational char-
acteristics had to be rated: (i) speech proportion (1 = I hardly said anything to 6 = I 
talked all the time); (ii) questions asked (1 = I asked no questions at all to 6 = I asked 
a great many questions); (iii) atmosphere (1 = very tense to 6 = very open); (iv) time 
pressure (1 = very high to 6 = no pressure at all); (v) instrumentality (1 = not help-
ful at all to 6 = very helpful); (vi) self-perceived learning (1 = learned nothing at all 
to 6 = learned a great deal). These characteristics were derived from the presented 
theory and empirical studies as well as own considerations.

In addition, the participants indicated their emotional states throughout the social 
interaction. Eight emotional states were arranged according to common circumplex 
models of emotion with valence on the x-axis and arousal on the y-axis (Russell, 
1980). The participants were asked to choose up to three out of eight emotional states 
they experienced during the social interaction and rate how strongly they experienced 
them (1 = a little to 3 = very). Each emotional state was described using three adjec-
tives. These were (a) motivated / delighted / curious, (b) confident / happy / glad, (c) 
contented / accepted / proud, (d) calm / even-tempered / daydreaming, (e) bored / dull 
/ uninterested, (f) unhappy / gloomy / sad, (g) irritated / annoyed / angry and (h) nerv-
ous / worried / afraid. Emotional states that were not chosen were coded with zero.

On average, the trainees kept the diary on 9.7  days and recorded 41.5 interac-
tions each, resulting in n = 2,077 recorded interactions. Participants that recorded 
less than 20 interactions were excluded from the analyses. After that, 43 participants 
who recorded n = 1,989 interactions were left. Of the 1,989 social interactions, 452 
interactions occurred as (a) the actual task demanded cooperation; 259 interactions 
occurred due to (b) a concrete problem / exception; 307 social interactions were (c) 
instructions; 423 social interactions referred to (d) the planning or coordination of 
upcoming workflows; in 108 interactions the trainees (e) received feedback; 198 
interactions included (f) general issues concerning the apprenticeship program; 269 
social interactions contained (g) small talk or gossip and 349 interactions were clas-
sified as (h) other content. Multiple assignments were possible. A total of 16.2 per-
cent of social interactions were allocated to more than one content type. Table  1 
provides some examples of the verbal description of social interactions out of the 
trainees’ diaries that were allocated to the different content types from (a) to (h).

To investigate the research questions, only work-related interactions were 
included. These were the interaction categories (a) actual task demanded coopera-
tion, (b) a concrete problem / an exception, (c) instruction, (d) planning / coordina-
tion upcoming workflows and (e) receiving feedback. 1,328 social interactions with 
these contents were reported by the participants. Little’s MCAR-Test indicated that 
the missing values were not missing completely at random (Chi-square = 703.2782, 
df = 270, p =  < 0.001). We assumed that the missing data mechanism is missing at 
random (MAR) (Newman, 2014) and imputed the missing data by using the R pack-
age mice (van Buuren & Groothuis-Oudshoorn, 2011). As recommended by Grund 
et al. (2018), we generated 20 imputations for the missing values.

Self‑report questionnaire To measure the Big Five personality traits, we adminis-
tered the German version of Saucier’s (1994) “Big Five Mini-Markers” by Weller 
and Matiaske (2009). Sample adjectives for neuroticism are moody and jealous, 
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for extraversion talkative and extraverted, for openness creative and intellectual, 
for agreeableness sympathetic and warm and for conscientiousness organized and 
practical. These mini markers consist of a list of 40 adjectives that are rated on 
a seven-point Likert-scale from 1 = extremely inaccurate to 7 = extremely accu-
rate. The Cronbach’s α were calculated for Extraversion (α = 0.80), Neuroticism 
(α = 0.80), Conscientiousness (α = 0.80), Agreeableness (α = 0.69) and Openness 
(α = 0.50). The first three values are satisfactory (Streiner, 2003).

Table  2 shows means, standard deviations and correlations between the main 
study variables for the n = 43 participants and the n = 1,328 social interactions 
included in the regression analysis.

Multilevel Analysis

As the diary data is nested within persons, the data are analyzed by means of mul-
tilevel analysis (Hox et al., 2018; Snijders & Bosker, 2012). Multilevel analysis is 
a statistical approach for datasets with nested sources of variability (Snijders & 
Bosker, 2012). It aims at explaining variance sources at different levels of analysis 
(Hoffman & Rovine, 2007). As a rule of thumb, to conduct a multilevel analy-
sis, at least 30 groups on the highest level should be available to reliably estimate 
the coefficients and standard deviations (Maas & Hox, 2005). This precondition 
is fulfilled by the present dataset. Although the data of the present analyses are 
multiple observations nested in persons, it is not necessary to analyze the data as 
longitudinal data because the intra-individual variation in social interactions over 
four weeks is not considered a function of time (Enders & Tofighi, 2007; Nezlek, 
2001). Predictors on level 2 were centered at the grand mean, predictors on level 
1 on the group mean (Enders & Tofighi, 2007). To control for the baseline level 
of emotional experience and the baseline level of interaction situational character-
istics for every trainee, the group mean, and therefore the mean for each trainee 
is used as a supplementary control variable. These refer to the trait component of 
emotional experiences and interaction characteristics.

The presented research questions are tested in a series of multilevel models 
using the free software R. First the control variables are included (Model 1), then 
the characteristics of the social interaction (Model 2), after that the emotional expe-
rience (Model 3) and in Model 4 we included the Big Five personality traits. All 
models were calculated as means-as-outcomes models. To check for the improve-
ment of model fit, the ∆-2*log statistics are calculated. The number of dfs resulted 
from the number of new predictors added. The Pseudo-R2 value is calculated 
according to the formula proposed by Snijders and Bosker (2012).

Results

Before the investigation of the research questions, we calculated the intraclass corre-
lation coefficient (ICC), using the intercept-only model. The ICC for self-perceived 
learning from social interactions is 0.186, indicating that 18.6 percent of the variance 
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can be explained by differences in Level 2 and therefore by differences between the 
persons. Although the use of multilevel models is generally recommended for nested 
data, this ICC value clearly advocates multilevel modeling (Musca et  al., 2011; 
Nezlek, 2008).

The analysis was started by computing the intercept-only model. In model 1, 
we included the control variables to control for the baseline level of emotional 
experiences and the general level of the social interactions’ characteristics for the 
single participants. Table 3 shows the results of all models. Model 1 fits the data 
better than the intercept-only model. The baseline level of instrumentality of social 
interactions (= Ø instrumentality) was a significant predictor for the self-perceived 
learning from social interactions (B = 0.473, SEB = 0.112, p < 0.001).

In model 2, we added the situational characteristics of the social interac-
tions as predictors. The model fit further increased. The characteristics interrup-
tion (B = 0.311, SEB = 0.104, p < 0.01), instrumentality (B = 0.464, SEB = 0.025, 
p < 0.001) and questions asked by the trainee (B = 0.274, SEB = 0.032, p < 0.001) 
were identified to be positive significant predictors of self-perceived learning from 
social interactions. The characteristic speech proportion, however, was a signifi-
cant negative predictor (B = -0.175, SEB = 0.036, p < 0.001).

In model 3, the emotional experiences during the social interactions were included 
as predictors. Again, the model fit improved and the emotional experiences bored 
/ dull / uninterested (B = 0.267, SEB = 0.099, p < 0.01) and motivated / delighted / 
curious (B = 0.167, SEB = 0.034, p < 0.001) were positive significant predictors of 
the self-perceived learning from social interactions. Emotions’ baseline level did not 
have a significant influence. In model 4, the Big Five personality traits were included 
as predictors. However, the model fit did not improve significantly.

Regarding the standardized coefficients in model 3, the baseline level of the 
instrumentality of social interactions (β = 0.536) and the instrumentality of the cur-
rent interaction (β = 0.435) were the strongest predictors of self-perceived learning 
from social interactions. Furthermore, there were moderate effects of questions asked 
(β = 0.204), the occurrence of an interruption (β = 0.196) and a low speech propor-
tion (β = -0.106). Regarding emotional experiences, feeling motivated / delighted / 
curious was the strongest predictor (β = 0.120).

Discussion

In this study, we investigated the effects of situational characteristics of social 
interactions, emotional experiences and personality on learning from these social 
interactions at work. Data from 43 trainees within the German dual system of voca-
tional education and training (VET) were analyzed. These trainees recorded 1,328 
work-related social interactions. A multilevel analysis was conducted to address 
three research questions on the influences of the characteristics of social interac-
tions (RQ1), of emotional experiences (RQ2), and of personality traits (RQ3) on 
self-perceived learning from social interactions. RQ1 and RQ2 are addressed based 
on model 3 of the multilevel analysis because the inclusion of the Big Five personal-
ity traits (RQ3) in model 4 did not further improve the model fit.
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RQ1 addressed the influence of situational characteristics of social interactions on 
self-perceived learning from these interactions. The results reveal that the baseline 
level of instrumentality (= Ø instrumentality in Table 3) of the social interactions, an 
interruption of the social interaction, the instrumentality of social interactions and 
questions asked are significant positive predictors of self-perceived learning from 
social interactions. The trainees’ speech proportion, however, is a significant nega-
tive predictor of learning. It seems plausible for novices that asking questions and 
listening to answers by more experienced co-workers is conducive to learning. In 
addition, this is in line with the findings of other studies that also identified ask-
ing questions as a behavior supporting learning (Koopmans et al., 2006; Raes et al., 
2015).

Furthermore, not only does the perceived instrumentality of an interaction (i.e. 
the perception of how helpful the current interaction is) foster learning but also the 
baseline level of instrumentality (i.e. an individual’s general tendency to perceive 
interactions as instrumental for their work activities) fosters learning. This general 
tendency can be due to individual dispositions such as interest or a general open-
ness, but it can also be caused by contextual factors such as particularly supportive 
colleagues. The positive influence of an interruption of the social interactions on 
self-perceived learning is surprising. Unfortunately, we do not have information on 
the type of interruption. It might be that a more experienced colleague explained 
a current work task when the interruption occurred. During this pause the trainee 
might have reflected on his or her understanding and might have thought about clari-
fying questions. However, it could also be that the explaining person was forced to 
continue with a current work task and the trainee learned from observing. Finally, 
the longer an interaction takes, the higher the probability that an interruption occurs, 
while the probability that there are opportunities to learn is also higher. In line with 
this, the duration of a social interaction and an interruption of the interaction are sig-
nificantly positively related in our data (r = 0.26, p < 0.001).

RQ2 addressed the influence of emotional experience during social interactions 
on self-perceived learning from social interactions. Results reveal that feeling moti-
vated / delighted / curious, that is states of high arousal and medium pleasure, as 
well as feeling bored / dull / uninterested, that is states of moderate displeasure and 
high sleepiness, have a significant positive influence on self-perceived learning from 
social interactions. Thus, according to our results, high levels at both ends of the 
continuum arousal – sleep seem to promote learning. Regarding emotions with high 
arousal, a lot of other studies found a positive influence of motivation on workplace 
learning as well (Cerasoli et al., 2018; Rintala et al., 2019; Tynjälä, 2013). In addi-
tion, Reio and Callahan’s (2004) results yielded a significant positive effect of state 
curiosity on socialization-related learning, which is in line with our results. The pos-
itive influence of states of moderate displeasure and high sleepiness is surprising. 
As such a state boredom usually has a negative impact on learning (Goetz & Hall, 
2014). However, Nett et  al. (2011) found that the “behavioral-approach” towards 
coping with boredom includes behaviors to change the situation, for instance, by 
asking for other tasks that are more interesting and challenging. That in turn could 
encourage learning. Another possible explanation is the assumption that boredom 
arises from being underchallenged (Csikszentmihalyi, 1988), which was found in 
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first-year VET trainees by Nickolaus et al. (2009). Therefore, in our study, it could 
be that high-ability trainees who quickly understand what is discussed experience 
states of low arousal and lower pleasure rather than being challenged by possible 
further explanations and examples. Hence, these emotional states during the interac-
tions would point to trainees’ already high competencies. We could not find a sig-
nificant influence of emotions’ baseline level. Thus, in contradiction to, for example, 
Reio and Callahan (2004), we did not find a significant impact of emotional experi-
ences’ trait component on learning.

RQ3 addressed the influence of the Big Five personality traits on self-perceived 
learning from social interactions. The inclusion of the Big Five in Model 4 did not 
improve the model fit. Therefore, it can be concluded that the Big Five have no sig-
nificant influence on self-perceived learning from social interaction. However, they 
show several significant correlations with emotional experiences. It is possible that 
other personality traits that we did not include in our analysis are more important in 
this context. This could include, for example, zest (Noe et al., 2013). Looking at the 
standardized regression coefficients, results show that the strongest predictor is found 
in the situational characteristics of the interactions, that is the baseline level of instru-
mentality. Social interactions characteristics’ inclusion in the regression analysis also 
led to the largest increase in explained variance in self-perceived learning from social 
interactions. Including emotional experiences hardly increased the explained variance.

In summary, our results confirm social interactions’ potential to foster informal 
workplace learning as also found in a some prior studies (Bono et al., 2007; Daniels 
et al., 2009; Mulder, 2013; Rozkwitalska, 2019; Rozkwitalska et al., 2017; Schür-
mann & Beausaert, 2016). According to our results social interactions with a low 
speech proportion of trainees but in which they have the opportunity to ask ques-
tions, that include interruptions and that provoke emotional experiences of moder-
ate displeasure and high sleepiness as well as states of high arousal and medium 
pleasure are conducive for self-perceived learning from social interactions. Further-
more, our research opens the avenue to explicitly include situational characteris-
tics of social interactions into research. Regarding emotional experiences, there are 
very few studies on the effect of positive emotions on workplace learning (Hökkä 
et al., 2020). Together with these existing studies (Daniels et al., 2009; Owen, 2016; 
Rausch et al., 2015, 2017; Watzek et al., 2019) our research helps address this gap. 
Moreover, applying the diary method provided valuable insights into the situational 
characteristics of trainees’ everyday social interactions in the workplace. In addition, 
it meets Tschan et al.’s (2004) calls to study social interactions by means of micro-
analyses and in natural settings.

Limitations

Our study has several limitations. Firstly, reporting learning requires being aware of 
it. Implicit learning, however, often happens without one being aware of it (Eraut, 
2000, 2004). Furthermore, learning was addressed with only one item in the diary. 
Hence, some aspects of informal learning may therefore not be evident in the dia-
ries. In addition, keeping the diary might have fostered learning because completing 
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the diary form also triggers reflection, so some aspects of learning could also be 
overreported. Moreover, the causality on interaction-level can be questioned. For 
instance, having learned something could affect the perceived instrumentality of an 
interaction or could lead to feeling motivated. A further limitation is the fact that for 
reasons of completeness we included the Big Five personality trait of openness into 
the analysis despite it having a very poor Cronbach’s alpha. However, it had no sig-
nificant impact on learning from social interactions. Furthermore, we cannot be sure 
whether we included all relevant situational characteristics of social interactions in 
our research and we have not controlled for the personal relationship between the 
interaction partners, but this could certainly play a role in the perception of the inter-
action. Finally, the generalizability of the findings is limited as the sample is a non-
probability convenience sample and thus generally not representative.

Practical Implications and Future Research

Learning from social interactions in the workplace is considered a major source of 
informal workplace learning. Trainees’ learning from social interaction increases if 
the interaction is perceived as instrumental for future work activities. Furthermore, 
self-perceived learning increases with the amount of questions asked and with a 
smaller share of their own speech. In a nutshell, skilled workers should focus on 
relevant content to foster trainees’ learning, and trainees should ask questions and 
listen to their more experienced colleagues. Training companies should foster these 
kinds of interactions by acknowledging skilled workers’ engagement in instructing 
and guiding trainees and by granting them extra time to do so. Trainees should be 
encouraged to ask questions whenever something is unclear to them.

As the data were collected in this study in only one company and only with train-
ees, future research should be conducted in other companies in different contexts and 
industries and also with more experienced employees. By doing so, it would then be 
possible to compare the findings. This would be interesting, especially because of 
the rather surprising positive influence of emotional states of low arousal and lower 
pleasure and of an interruption in social interactions. Further research should also 
focus on social interactions’ situational characteristics to continue micro-analyses. 
In future investigations, data on the interaction content and the grade of trainees’ 
school learning certificate could be collected as we expect them to be illuminating. 
In addition, the relation between learning from social interaction and other sources 
of learning could be a very informative focus of subsequent research. Finally, against 
the background of COVID-19 and the increase in the amount of home office work, 
which will presumably remain in the future in at least a weakened form, it would be 
interesting to examine the influence of face-to-face social interactions versus digital 
interaction. Here, a focus could also be on whether the delivery mode serves as a 
moderator between the various potential influencing factors (e.g., characteristics of 
the social interaction, personality) and learning from social interactions.
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