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Abstract
In addition to well-being, workplace learning has gained increasing interest in sup-
porting employee and organizational development and success. Focusing on specific 
factors affecting workplace learning and well-being, this study examines the links 
between individual factors (basic psychological need satisfaction) and environmen-
tal factors (expansiveness of the workplace as a learning environment), job satis-
faction, and turnover intention. Survey data were collected from the employees (N 
= 153) of two Finnish engineering companies from 2018 to 2019. The data were 
analyzed with correlation analysis and structural equation modeling (observed and 
latent variable path analysis). Results show that a more expansive workplace learn-
ing environment is associated with higher satisfaction of basic psychological needs. 
High levels of autonomy and competence need satisfaction, versatile work, promo-
tion of learning, and acknowledgment of skills are positively associated with job sat-
isfaction. Higher levels of autonomy and non-routine work tasks are associated with 
lower turnover intention. The results indicate that turnover intention is not necessar-
ily associated with only negative conditions or perceptions, as high levels of compe-
tence and participation and understanding of the workplace are positively associated 
with turnover intention. The findings provide information about workplace factors 
that are relevant to improving employees’ workplace learning and well-being. The 
results also highlight the ambiguous nature of turnover intention.
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Introduction

There is a longstanding consensus among researchers that employee well-being 
affects job attitudes relevant to employees’ professional development and organi-
zational success. In addition to research on employee well-being, workplace learn-
ing research has emerged in recent decades as a means of providing information 
not only on employee and organizational development but also on how to answer 
today’s societal and environmental challenges (Hager, 2011; Tynjälä, 2013).

Research on employee job attitudes has a long tradition in organizational psy-
chology (Judge & Kammeyer-Mueller, 2012). This tradition stems from results 
pointing to the association between job attitudes and organizational behaviors and 
performance. Job attitudes can also contribute to general well-being (see Sessa 
& Bowling, 2020). Two highly researched job attitudes are job satisfaction (JS) 
and turnover intention (TI). JS is often regarded as the most important employee 
attitude (Saari & Judge, 2004), while employee retention and turnover have been 
highly acknowledged issues in organizational research over the last few decades 
(Rubenstein et  al., 2018). Job satisfaction is strongly associated with employee 
subjective well-being (e.g., Bowling et  al., 2010) and job performance (Judge 
et al., 2001), while individual and collective turnover can cause numerous nega-
tive consequences, including increased costs, reduced financial performance, and 
turnover contagion (Hom et  al., 2017). During the last decade, concerns about 
retention rates of STEM (science, technology, engineering, and mathematics) 
professionals have been raised in the US (Iammartino et al., 2016).

Aside from JS, a plethora of happiness-related constructs have been used in 
workplace research (e.g., intrinsic motivation), illustrating the interest in study-
ing employee well-being at work (Fisher, 2010). In line with the growing evi-
dence of the influence of emotions and affect on job attitudes and behavior, one 
related concept that is increasingly being studied in the work context is satisfac-
tion of three basic psychological needs: autonomy, competence, and relatedness 
(Deci & Ryan, 2000). Studies have revealed the association between this basic 
psychological need satisfaction (BPNS) and job attitudes and behaviors, as well 
as the importance of satisfying basic psychological needs, especially autonomy, 
in maintaining and improving employee well-being (see Van den Broeck et  al., 
2016). BPNS is also important in supporting motivation towards learning (e.g., 
Roca & Gagné, 2008).

Environmental factors of the workplace have been included in research on 
workplace learning alongside individual factors, leading to notions of work-
places as learning environments with many social, personal, and economic pur-
poses (Billett et al., 2008). Research has shown that different characteristics of 
work and workplace learning environment, such as collegial feedback (Doornbos 
et  al., 2008), task or skill variety (Coetzer et  al., 2017), and access to knowl-
edge (Fuller & Unwin, 2004), can enhance workplace learning or perceived 
learning potential (Rausch, 2013). One way to look at these characteristics and 
their contribution to workplace learning is through expansive-restrictive frame-
work (Fuller & Unwin, 2004), where expansive features of the workplace as 
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a learning environment (WLE) lead to a richer learning environment. These 
characteristics or affordances are linked to informal and non-formal workplace 
learning (Eraut, 2004; Tynjälä, 2008) by providing employees with positive or 
negative experiences of support for professional development in their work-
place environment (Billett & Henderson, 2011; Fuller & Unwin, 2010; Pekrun 
& Perry, 2014). While these environmental or structural factors determine the 
available learning opportunities (or learning potential; Ellström, 2001) afforded 
by the workplace (Billett, 2001), various subjective factors influence the way 
these environmental conditions are experienced (Ellström, 2011). Important for 
employees to utilize these learning opportunities are not only the capabilities to 
identify the affordances, but also individual factors such as motivation. Work-
place learning can thus be seen as a multidirectional interplay of characteristics 
of WLE and individual factors.

In the last few decades, there has been a growing interest in researching factors 
that enhance or hinder workplace learning and professional development (Hager, 
2011). This is particularly important in the STEM fields due to its contributions to 
the economy and answering contemporary challenges. Learning and well-being are 
intricately connected in the workplace, however, complex analysis connecting fac-
tors of learning and well-being to job attitudes is rare in literature. For example, 
while the relationships of basic psychological need satisfaction and learning oppor-
tunities to job satisfaction and turnover intention have been studied separately (e.g., 
Felstead et al., 2015; Van den Broeck et al., 2016), there is a lack of research provid-
ing a more complex analysis of the intercorrelations between these factors. Thus, 
this study aims to raise both practical and theoretical notions by examining connec-
tions of factors influencing learning and well-being in work while increasing under-
standing of workforce (especially STEM) retention and development. We address 
these issues with the following research questions: (RQ1) Is employees’ BPNS in 
the workplace associated with JS and TI?; (RQ2) Is the expansiveness of employees’ 
WLE associated with JS and TI?; (RQ3) Are the employees’ level of BPNS and the 
expansiveness of WLE, when examined together, related to JS and TI, and which 
dimensions of BPNS and WLE have the strongest relationships with JS and TI? In 
this study, the 3-P model of workplace learning (Tynjälä, 2013) is applied to illus-
trate the different levels of factors connected to workplace learning in a sociocultural 
environment. The following section introduces the 3-P model and how it is used to 
frame the study constructs.

Modeling Workplace Learning

The 3-P model of workplace learning (Tynjälä, 2013) is a useful instrument for 
illustrating the different levels of factors connected to workplace learning.1 The 

1  The 3-P model has a long history of adaptations beginning from Dunkin and Biddle’s (1974) “model 
for the study of classroom teaching” (p. 38), which was based on terminology of Presage, Process, and 
Product by Mitzel (1960). Later, Biggs (1993) modified the model as a 3P Learning model. Biggs’ model 
was further adapted by Tynjälä (2013) with the focus on workplace learning.
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model describes three basic components of learning in a sociocultural environment: 
presage, process, and product. The presage component includes learner factors (e.g., 
knowledge and experience) and the learning context (e.g., organizational structure), 
the process component includes learning activities (e.g., participating in networks), 
and the product component consists of learning outcomes (e.g., personal develop-
ment). Additionally, there is an interpretation factor between the presage and pro-
cess components that includes the interpretation of presage factors. Sociocultural 
environment represents the wider context where workplace learning takes place 
by defining the possibilities and constraints of workplace learning. This includes, 
according to Tynjälä’s (2013) model, technical-organizational environment, organi-
zational learning, and communities of practice. As professional development results 
from the interplay of subjective experiences and perceptions of the environment 
(Harteis & Billett, 2008), professional development and workplace learning are rela-
tively analogous in the model. Following this interpretation of professional develop-
ment, JS and TI can be seen as different ends of a continuum.

To illustrate our theoretical constructs (Figure 1), we use the aforementioned 3-P 
model of workplace learning alongside with the model of informal learning behav-
iors (Cerasoli et  al., 2018) that brings in personal and situational antecedents and 
outcomes (including job satisfaction). Demographics are situated in the presage 
component as part of learner factors (or personal antecedents). Due to the interplay 
between structural characteristics and individual processes (e.g., Ellström, 2011), 
we situate WLE in both presage (learning context or situational antecedents) and 
process components in the 3-P model. WLE is differentiated from sociocultural 
environment in terms of specificity: WLE includes specific characteristics of work-
place learning context (e.g., task variety), while sociocultural environment refers to 
wider context (see Tynjälä, 2013). BPNS is part of both the interpretation and pro-
cess components: the perception of need satisfaction is influenced by learner fac-
tors (e.g., work experience) and learning context (e.g., WLE) but is also an active 
component in producing intrinsic motivation and job attitudes. JS and TI are situated 
in the product component because they are influenced by perceptions of WLE and 
BPNS. Finally, JS and TI influence WLE and BPNS to form a configuration of fac-
tors contributing to workplace learning.

Basic Psychological Need Satisfaction

Interpretation

Demographics

Presage

Learner 

factors/Personal 

andecedents

Learning 

context/Situational 

antecedents

Product/Outcomes

Job Satisfaction

Turnover Intention

Process

Workplace as a Learning Environment

Fig. 1   Illustration of the theoretical constructs of this study in the context of 3-P model of workplace 
learning (Tynjälä, 2013) and the model of informal learning behaviors (Cerasoli et al., 2018)
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These key factors were chosen due to three main reasons. First, all of these fac-
tors are connected to workplace learning and well-being in literature (these connec-
tions are described in detail in the following sections). Second, even though separate 
comparisons between these factors are present in literature, a complex analysis of 
these individual and environmental factors is missing. Finally, validated question-
naires exist to examine these factors with possibilities to raise recommendations for 
practice. In the next sections, we define the key concepts, establish their connections 
to workplace learning and well-being, and present our hypotheses reflecting the pre-
vious literature.

Job Satisfaction

Job satisfaction (JS) can be defined as how people feel about their jobs in general 
or about the different facets of their job (Spector, 1997). It can be also defined as a 
positive emotional state arising from one’s job or job experiences (Locke, 1976). JS 
has been actively researched for over a century from various viewpoints (see Judge 
et al., 2017); the current emphasis is on the affective aspect of JS. While affect has 
long been included in the definitions of JS, the developed measuring instruments 
have often neglected this aspect (Brief, 1998). The link between JS and job perfor-
mance was highly debated in the past (Judge et al., 2001). Studies have since estab-
lished links between JS and workplace learning (Rowden & Conine, 2005), informal 
learning (Berg & Chyung, 2008), subjective well-being (Bowling et al., 2010), and 
organizational learning capability (Chiva & Alegre, 2008).

Turnover Intention

Specific definitions of turnover intention (TI) are scarce, with some exceptions, 
notably by Tett and Meyer (1993, p. 262), who defined TI as “…a conscious and 
deliberate willfulness to leave the organization.” Researchers have argued that TI 
can be used as a proxy for actual turnover (e.g., Tett & Meyer, 1993), because of 
the relative strong association between TI and actual turnover. Studying TI is thus 
important not only because it can enhance understanding of actual turnover but 
also because it can help identify ways to influence intentions. Models explaining TI 
have focused on organizational resources and demands (e.g., job resources-demands 
model; Bakker & Demerouti, 2007) and organizational learning culture (e.g., Egan 
et al., 2004). In the latter model, JS has a mediating role between TI and learning 
culture. Turnover was linked to JS as early as over 50 years ago (see Hom et  al., 
2017), and a negative association between JS and TI was later established (Tett & 
Meyer, 1993).

Basic Psychological Need Satisfaction

Self-determination theory (SDT) is a theory of human motivation and personality 
that is used to examine conditions that enhance or hinder human psychological 
growth and well-being (Ryan & Deci, 2017). SDT describes intrinsic motivation 
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(doing an activity for the satisfaction of the activity itself), extrinsic motivation 
(doing an activity to reach a separate outcome), and amotivation (lack of motiva-
tion) (Ryan & Deci, 2000). According to SDT, basic psychological need satisfac-
tion (BPNS) is essential to achieving the benefits of intrinsic motivation (Ryan & 
Deci, 2000). A subtheory of SDT, basic psychological needs theory, posits that 
psychological wellness and functioning are affected by the satisfaction or frustra-
tion of three basic psychological needs: the need for autonomy (BPNS_A), the 
need for competence (BPNS_C), and the need for relatedness (BPNS_R) (Deci 
& Ryan, 1985, 2000; Ryan & Deci, 2000). Research has provided substantive 
support for the importance of BPNS in well-being indicators (e.g., life satisfac-
tion; Chen et  al., 2015). Basic psychological needs seem to better predict posi-
tive aspects of well-being and positive rather than negative forms of motivation 
(Van den Broeck et al., 2016). Each need facilitates the satisfaction of the other 
needs; thus, they are positively related to one another (Ryan & Deci, 2017). Spe-
cial focus is often placed on autonomy support for its critical role in enabling the 
satisfaction of other needs in most settings.

In the work context, research has shown that working conditions with plenty 
of job resources (e.g., task autonomy, supervisory support, skill utilization, and 
positive feedback) lead to better BPNS, whereas conditions with increased job 
demands (e.g., workload, emotional demands, physical demands, and work-home 
interference) could impede need satisfaction (Van den Broeck et al., 2008). Posi-
tive associations between intrinsic motivation and JS, as well as between intrinsic 
motivation and organizational commitment, have been observed (Ryu & Moon, 
2019). BPNS is also associated with indicators of job attitudes, well-being, and 
motivation at work (see Van den Broeck et al., 2016). Since BPNS is essential in 
supporting intrinsic and autonomous motivation, effective learning and develop-
ment in work is influenced by BPNS (Roca & Gagné, 2008; Ryan & Deci, 2017)

Previous research has established a strong positive correlation between the 
dimensions of BPNS (e.g., Chen et  al., 2015; Martela et  al., 2018; Van den 
Broeck et al., 2016). Studying over 1,000 students from four nations, Chen et al. 
(2015) found strong associations between the psychological needs, especially 
between BPNS_A and BPNS_C (r = .61). Although there are fewer studies of 
BPNS in the workplace context, the results are similar (autonomy–competence: r 
= .44, autonomy–relatedness: r = .47, competence–relatedness: r = .35; Van den 
Broeck et al., 2016). In the workplace context, research has revealed connections 
between BPNS and job attitudes (e.g., JS and TI). Results of a meta-analysis by 
Van den Broeck et al. (2016) showed that BPNS was positively associated with 
JS (autonomy–JS: r = .54, competence–JS: r = .40, relatedness–JS: r = .42) and 
negatively associated with TI (autonomy–TI: r = -.31, competence–TI: r = -.05, 
relatedness–TI: r = -.21). Schultz et al. (2015) found that BPNS had a negative 
relationship with TI (r = -.49). Based on the aforementioned studies, we hypoth-
esize the following:

H1: The dimensions of BPNS are positively associated with each other.
H2: The dimensions of BPNS are positively related to JS and negatively related 
to TI.
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Expansive Workplace Learning Environments

The characteristics of workplace learning environments have been conceptualized 
in different ways (e.g., Clarke, 2005; Ellström, 2011; Fuller & Unwin, 2004). The 
expansive-restrictive framework by Fuller and Unwin (2003, 2004) attempts to cap-
ture the factors contributing to the creation of learning environments and workforce 
development. In this framework, an approach characterized by expansive rather than 
restrictive features leads to a richer learning environment (Fuller & Unwin, 2004). 
An expansive approach is thus expected to increase the quality and range of oppor-
tunities for participation in the workplace. Expansive learning is aimed at employ-
ees and learning in contrast to the organizational transformation emphasized by 
other researchers (e.g., Engeström, 2001). According to the sociocultural approach, 
engagement in activities and participation in the workplace (as a “community of 
practice”) are viewed as key sources of learning through work (e.g., Billett, 2001; 
Lave & Wenger, 1991).

Based on the theory of expansive learning environments (Fuller & Unwin, 2004), 
James and Holmes (2012) developed a questionnaire, Workplace as a Learning 
Environment Survey (WLES), to examine the expansiveness of the workplace as 
a learning environment (WLE). Other instruments have also been used to meas-
ure workplace learning environments. Tannenbaum (1997) developed a survey to 
examine organizational aspects that influence continuous learning, while Felstead 
et  al. (2015) used a six-question survey to measure which jobs offer more learn-
ing opportunities. Learning opportunities, sometimes used as a proxy for workplace 
learning (e.g., Van Ruysseveldt et  al., 2011), are related to autonomy (Schaufeli 
et al., 2009; Van Ruysseveldt et al., 2011), which links BPNS to workplace learning 
environments.

Studies have linked JS to learning environments through organizational learning 
capabilities (e.g., Chiva & Alegre, 2008) and learning opportunities (Felstead et al., 
2015). The dimensions of learning organization (Marsick & Watkins, 2003) were 
shown to have a negative relationship with TI (Islam et al., 2015). Govaerts et al. 
(2011) reported that an appreciative learning and working climate (i.e., one that pro-
vides learning opportunities and a feeling of being appreciated by supervisors and 
colleagues) was a good predictor of employees’ intention to stay.

An earlier study of 305 Finnish apprentices using WLES (Nokelainen et al., 2018) 
showed medium to strong positive correlations (ranging from .31 to .71) between the 
seven WLE dimensions (see Research instruments for details). The strongest asso-
ciations were between WLE1 (Participation and understanding of the workplace) and 
WLE2 (Task performance) (r = .71), WLE2 (Task performance) and WLE4 (Judge-
ment, decision-making, problem-solving, and reflection) (r = .60), and WLE3 (Access 
to resources to help learning) and WLE5 (Experience and task transition) (r = .60). 
Although earlier studies using WLES (James & Holmes, 2012; Nokelainen et al., 2018) 
involved younger participants (apprentices) than those in the present study (see Par-
ticipants for details), we expect to find positive associations between the seven WLE 
dimensions. While WLES has not been used in research on JS and TI, the expansive-
ness of job learning experiences has been studied in connection with JS, and studies 
have combined closely associated concepts (e.g., learning organization, appreciative 
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learning, and working climate) with TI. Felstead et  al. (2015) found that jobs that 
offered more learning opportunities (i.e., more expansive jobs) were associated with 
higher JS, whereas more restrictive jobs were associated with lower JS. With regard to 
TI, Govaerts et al. (2011) found that an appreciative learning and working climate was 
negatively related to the intention to leave. In addition, Islam et al. (2015) found that a 
functioning organizational learning culture was negatively related to TI. Based on the 
aforementioned research, we hypothesize the following:

H3: The dimensions of WLE are positively associated with each other.
H4: The dimensions of WLE are positively related to JS and negatively related to TI.

To our knowledge, BPNS and the expansiveness of WLE have not been exam-
ined together in research. However, some studies have found positive associations 
between task variety (similar to WLE2; see Appendix) and BPNS_C (Doornbos 
et al., 2008). Van Ruysseveldt et al. (2011) also found that autonomy and task vari-
ety promoted learning opportunities. Due to the similarities between the measures of 
certain dimensions (e.g., BPNS_A and WLE4; see Appendix), we hypothesize:

H5: The dimensions of BPNS are positively associated with the dimensions of 
WLE.

Based on the results of a meta-analysis by Tett and Meyer (1993; JS–TI: r = -.58) 
and a study by Martin and Roodt (2008; JS–TI: r = -.69), we expect to find a nega-
tive association between JS and TI, and thus hypothesize:

H6: JS and TI are negatively associated with each other.

Following the previous hypotheses (H1, H2, H3, H4, and H5), we expect that, 
in the model (including BPNS, WLE, JS, and TI), BPNS and the expansiveness of 
WLE will be positively related to JS and negatively related to TI after controlling for 
demographic factors. Using path analysis, we also aim to further explore the asso-
ciations the BPNS and WLE dimensions have with JS and TI. Our final hypotheses 
are as follows:

H7: Satisfaction of BPN and the expansiveness of WLE are positively related to 
JS and negatively related to TI.
H8: There are statistically significant relationships between particular dimensions 
of BPNS and JS, BPNS and TI, WLE and JS, and WLE and TI.

Methods

Participants

Study participants (N = 153) were employees of two companies operating in the 
Finnish engineering sector. Participants were asked about the following demographic 
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information at the beginning of the survey: participant’s organization (Company A: 
n = 105, Company B: n = 48), gender (n = 149, 36.2 % female and 63.8 % male), 
age (n = 152, range = 19–61 years, M = 37.7, SD = 8.920), total work experience (n 
= 148, range = 1–40 years, M = 14.1, SD = 8.724), current work title, and highest 
obtained degree of education. Table 1 describes the study participants’ demographic 
information. Company A is a large international Finnish consulting company and 
company B is a large international Finnish software development company, both 
in the male-dominated engineering sector. The companies are representative of 
the Finnish engineering sector with respect to the number of personnel (200–2,200 
employees) and finances (2015 revenues between EUR 26 and 135 million).

Procedure

Research data were collected via an online survey during 2018–2019. The survey 
included questions about demographic information and the four questionnaires 
(described in detail further on). After receiving approval from the management of 
both companies, the survey link was shared with the employees. Company A shared 
the survey link with the workers of the local office, while company B distributed 
the survey link nationally. Response rates were relatively low (company A: 28%, 

Table 1   Demographic information

n = sample size; M = mean; SD = standard deviation

Company A Company B Total

Sample size 105 48 153
Gender, n (%)
 Woman 48 (45.7) 6 (12.8) 54 (35.5)
 Man 55 (52.4) 40 (85.1) 95 (62.5)
 Prefer not to answer 2 (1.9) 1 (2.1) 3 (2.0)
 Age (years), M (SD) 37.8 (9.692) 37.5 (7.053) 37.7 (8.920)
 Total work experience (years), M (SD) 14.9 (9.343) 12.4 (7.008) 14.1 (8.724)

Title, n (%)
 Support personnel (e.g., IT support, security) 3 (2.9) 1 (2.1) 4 (2.7)
 Expert (beginner, intermediate, senior levels) 62 (59.1) 39 (81.3) 101 (66.9)
 Manager (first, middle, senior levels) 36 (34.3) 5 (10.4) 41 (27.2)
 Other (e.g., trainee) 2 (1.9) 3 (6.3) 5 (3.3)

Education (highest degree), n (%)
 Basic level (e.g., primary school) 0 (0.0) 0 (0.0) 0 (0.0)
 Upper secondary level (e.g., high school) 6 (5.7) 3 (6.4) 9 (5.9)
 Lowest level tertiary (e.g., technician engineer) 1 (1.0) 2 (4.3) 3 (2.0)
 Lower-degree level tertiary (e.g., polytechnic degree) 39 (37.1) 10 (21.3) 49 (32.2)
 Higher-degree level tertiary (e.g., master’s degree) 56 (53.3) 29 (61.7) 85 (55.9)
 Doctorate level (licentiate or doctorate degree) 3 (2.9) 3 (6.4) 6 (4.0)
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company B: 11%), however, the distributions of gender groups, age, and job titles 
reflected adequately the two companies.

Research Instruments

Job Satisfaction  We used a three-item subscale with a 5-point self-rating scale (1 = 
totally disagree, 5 = totally agree) from the Michigan Organizational Assessment 
Questionnaire Job Satisfaction Subscale (MOAQ-JSS; see Bowling & Hammond, 
2008). The MOAQ-JSS is a shortened version of the seven-item Michigan Organiza-
tional Assessment Questionnaire by Cammann et al. (1979). The three items loading 
on one factor are as follows: 1) “All in all, I am satisfied with my job,” 2) “In gen-
eral, I don’t like my job,” and 3) “In general, I like working here.” The second item 
was reverse coded before the average MOAQ-JSS score was calculated (α = .820, M 
= 4.1, SD = 0.691). Correlations between these items were all positive and between 
.51 and .61. The appendix presents the item level statistics of the three MOAQ-JSS 
items.

Turnover Intention  The Turnover Intention Scale (TIS; see Bothma & Roodt, 2013) 
has one factor measured with four items on a 5-point self-rating scale (1 = never, 
5 = always). The participants were asked to think back on the past six months and 
respond to the following items: 1) “How often are you frustrated when not given the 
opportunity at work to achieve your personal work-related goals?” 2) “How often 
are your personal values at work compromised?” 3) “How often do you dream about 
getting another job that will better suit your personal needs?” and 4) “How often do 
you look forward to another day at work?” The fourth item was reverse coded before 
the average TIS score was calculated (α = .779, M = 2.6, SD = 0.785). Correlations 
between these items were all positive and between .33 and .54. The appendix pre-
sents the item level statistics of the four TIS items.

Basic Psychological Need Satisfaction  The original Basic Psychological Needs Sat-
isfaction and Frustration (BPNSF) survey (Schultz et  al., 2015) contains 24 self-
rating items on six factors that measure both satisfaction and frustration components 
for autonomy, competence, and relatedness. We used 12 items of the instrument that 
were designed to measure the satisfaction component (BPNS). Sample items are as 
follows: “At work, I feel a sense of choice and freedom in the things I undertake” 
(autonomy satisfaction or BPNS_A), “I feel confident that I can do things well on 
my job” (competence satisfaction or BPNS_C), and “I feel that the people I care at 
work about also care about me” (relatedness satisfaction or BPNS_R). Items were 
rated on a 5-point scale (1 = totally disagree, 5 = totally agree). The internal con-
sistency (Cronbach’s alpha; Cronbach, 1951) of the three components (Table  2) 
proved to be satisfactory (see Lance et al., 2006).

The participants responded to the survey items on the three BPNS dimensions 
using the full response scale. The three BPNS dimensions had relatively high values 
(Table 2). The analysis of skewness (μ3) shows that the tail of the distribution on 
all three dimensions is on the left side (skewness values are negative), indicating 
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participants’ tendency to use more positive (e.g., 5 = totally agree) response val-
ues. The kurtosis (μ4) values for the three BPNS dimensions are below 3, indicating 
a platykurtic distribution, which has fewer outliers than a normal distribution. The 
appendix presents the item level statistics of the 12 BPNS items.

Expansiveness of the Workplace as a Learning Environment  The WLES (James & 
Holmes, 2012) contains 21 items rated on a 5-point scale (1 = totally disagree, 5 
= totally agree). The survey addresses seven main areas that are related to expan-
sive learning environments (sample statements are in parentheses): participation and 
understanding of the workplace (WLE1; “I understand the goals and aims of the 
workplace”); task performance (WLE2; “I use a range of skills in my work”); access 
to resources to help learning (WLE3; “I have a mentor/coach at work”); judgment, 
decision making, problem solving, and reflection (WLE4; “I am allowed to make 
decisions of my own in my job); experience and task transition (WLE5; “I am given 
time to work through tasks to develop my skills and knowledge”); recognition as 
an expert (WLE6; “My colleagues or superior[s] recognize me as an expert of my 
field”); and organizational development (WLE7; “The business-related goals of the 
workplace are in line with my own goals to develop my professional skills”). In this 
study, we rephrased some items (as the original survey was developed for studies in 
the field of apprenticeship training) and reduced them to 18 based on the findings 
of Nokelainen et  al. (2018), who used the original version of the instrument. The 
internal consistency values of the seven WLE components ranged from .588 to .794 
(Table 2). The low alpha values reflect the low number of items per factor (2–4) and 
the inherent multidimensionality of WLE4 (α = .588) and WLE5 (α = .623). We 
suspect that the multidimensionality weighs more in this case, as the seventh fac-
tor focuses solely on the match between the organization’s and workers’ goals, with 
only two items producing an alpha value of .794.

The participants used the full response scale for four WLE dimensions (WLE2, 
WLE5, WLE6, and WLE7). Their responses on the other three dimensions (WLE1, 
WLE3, and WLE4) tended to be positive (range = 1.3–5.0). Six of the WLE dimen-
sions had relatively high central tendency values, while only WLE5 had moderate 
values (Table  2). The skewness analysis shows that the tail of the distribution on 
all seven dimensions is on the left side (μ3 < 0), indicating participants’ tendency 
toward positive (e.g., 5 = totally agree) responses. The kurtosis values of six WLE 
dimensions are below 3, indicating a platykurtic distribution. However, the prob-
ability distribution of WLE2 is leptokurtic, which means that it has more outliers 
than the normal distribution. The appendix presents the item level statistics of the 21 
WLES items.

Statistical Analyses

The examination of missing observations in the data revealed only few (1–5) miss-
ing cases per variable. Casewise omission was used in the analyses instead of impu-
tation of missing data resulting in the minimum sample size of 143 with the path 
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analysis model. Regarding data normality, no violations of assumptions (μ3< 2, μ4 
< 7; Kim, 2013) were found (μ3 range from -2.057 to 0.482; μ4 range from -0.149 to 
6.366). Possible outliers were investigated with Mahalanobis distances. Co-occur-
ring probability values of BPNS and WLES were greater than .001, thus winsoriz-
ing or casewise deletion was not needed (Tabachnick & Fidell, 2013).

For the first two research questions, Pearson product-moment correlations were 
used to examine the associations of the BPNS and WLE dimensions within the 
instruments and in relation to JS and TI. Analyses related to RQ1 and RQ2 were 
conducted using IBM SPSS Statistics 25.0. For RQ3, Pearson product-moment 
correlations were first calculated to investigate the association between BPNS and 
WLE dimensions. Next, observed and latent variable path analysis (e.g., Bollen, 
1989) were conducted to investigate the relation of BPNS and WLE on JS and TI. 
Observed variable path analysis (an extension of multiple regression) was applied 
to investigate the predictive power of BPNS and WLE in JS and TI. Following this, 
latent variable path analysis allowed investigation of regressions among the latent 
variables (structural model). Maximum likelihood estimates were calculated for the 
following model parameters: regression weights, variances, covariances and means 
of exogenous variables, and intercepts for predicting endogenous variables. In addi-
tion, squared multiple correlations, correlations among the exogenous variables, 
and standardized regression weights were calculated. The average values of items 
measuring BPNS_A, BPNS_C, and BPNS_R were the factor indicators of BPNS 
(see Appendix). The factor indicators of the expansiveness of WLE were the seven 
dimensions of WLES (see Appendix). The factor indicators of JS and TI were the 
average values of the three-item MOAQ-JSS and the four-item TIS (see Appendix). 
Results were controlled for participants’ organization (dichotomous variable), gen-
der (dichotomous variable), age (continuous variable), and total work experience 
(continuous variable). Analyses related to RQ3 were conducted using Mplus 8.3 
software (Muthén & Muthén, 1998–2017).

Results

RQ1: Is employees’ BPNS in the workplace associated with JS and TI?

Hypotheses 1 and 2

The correlation analysis (Table 3) shows that all three BPNS dimensions are posi-
tively associated with each other, supporting H1. According to discussion related to 
effect sizes (Cohen, 1988, pp. 78–80), the strength of these correlations varies from 
small to large (small: r = .1, medium: r = .3, large: r = .5). Consistent with existing 
research, we found medium to large positive associations between the BPNS dimen-
sions (Table 3). As expected, the strongest correlation was between BPNS_A and 
BPNS_C (r = .57). We found no correlations between the three BPNS dimensions 
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and participants’ organization, gender, age, and total work experience. As shown in 
Table 3, all BPNS dimensions are positively correlated with JS and negatively cor-
related with TI, supporting H2.

RQ2: Is the expansiveness of employees’ WLE associated with JS and TI?

Hypotheses 3 and 4

Table 3 shows that all seven WLE dimensions are positively correlated with each 
other (r = .18–.58), which is in line with H3. Nokelainen et  al. (2018) found 
three strong (r = .5; Cohen, 1988) correlations among the WLE dimensions 
(WLE1–WLE2: r = .71, WLE2–WLE4: r = .60, WLE3–WLE5: r = .60). Only the 
last association was replicated in our study (r = .58). The correlation analysis of 
demographic information showed that participants’ total work experience was not 
related to the seven WLE dimensions. However, participants’ organization (r = .46), 
gender (r = .21), and age (r = -.23) were correlated with WLE5, and their organ-
ization (r = .24) and gender (r = .21) were correlated with WLE4. As shown in 
Table 3, all WLE dimensions had medium to large positive correlations with JS (r = 
.35–.53) and negative correlations with TI (r = -.35–-.49), supporting H4.

RQ3: Are the employees’ level of BPNS and the expansiveness of the WLE 
examined together related to JS and TI and which dimensions of BPNS and WLE 
have the strongest relationships with JS and TI?

Hypotheses 5 and 6

Table 3 shows that all correlations between the dimensions of BPNS and WLE are 
positive (r = .08–.60), supporting H5. Notably large correlations (r > .50) exist 
between BPNC_A and WLE1 (r = .55), BPNS_A and WLE6 (r = .60), BPNS_A 
and WLE7 (r = .53), and BPNS_C and WLE6 (r = .59). JS had a strong negative 
correlation with TI (r = -.75), supporting H6.

Hypothesis 7

To test H7, associations between BPNS, WLE, JS, and TI were further investigated 
with latent variable path analysis (e.g., Bollen, 1989). Fit indices for the models 
(latent regression model and two separate path analysis) are presented in table  4. 
Figure 2 shows the initial latent regression model that produced quite poor fit indi-
ces (Table 4: Initial model) mostly due to the relatively small sample size for a com-
plex model (16 observed and 4 latent variables). However, the model fit indices 
improved considerably after allowing covariance a) between competence satisfaction 
(BPNS_C) and expertise recognition (WLE6), and b) among the WLE dimensions 
that are related to prerequisites of expertise development (between WLE3: access 
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to learning resources and WLE5: developing skills through task transition, and 
between WLE4: self-monitoring in non-routine work tasks and WLE5) (Table  4: 
Modified model). When the relationships of BPNS with JS and TI were investigated 
separately (Figure 3) both incremental (CFI >.90; TLI >.90) and absolute (RMSEA 
<.05; SRMR <.05) fit indices were good (Table  4, for details about the fit index 
cutoff criteria see Hu & Bentler, 1999). However, a similar analysis with WLE as a 
predictor of JS and TI (Figure 4) showed less satisfactory fit values most likely due 
to the high number (7) of factor indicators compared to the sample size.

Table 4   Fit indices for the models

Modified model allows covariance between BPNS_C and WLE6 dimensions, and between WLE3 and 
WLE5, and between WLE4 and WLE5; χ2 = chi-square value, df degrees of freedom, RMSEA root mean 
square error of approximation, 90% CI RMSEA 90 % confidence interval of RMSEA, SRMR standardized 
root mean square residual, CFI comparative fit index, TLI Tucker Lewis index.

Model χ2 (df) p RMSEA 90% CI RMSEA SRMR CFI TLI

Initial model: BPNS-WLE-
JS-TI

241.214 (90) <.001 0.108 0.092–0.125 0.085 0.821 0.773

Modified model: BPNS-
WLE-JS-TI

103.891 (47) <.001 0.089 0.066–0.112 0.052 0.934 0.907

BPNS-JS-TI 21.944 (16) .145 0.051 0.000–0.099 0.042 0.980 0.980
WLE-JS-TI 130.028 (52) <.001 0.102 0.080–0.124 0.089 0.868 0.817

Basic 

Psychological

Need

Satisfaction

Workplace as a 

Learning 

Environment

Job

Satisfaction

R2=.634

Turnover 

Intention

R2=.586

-.725 (p<.001)
.877 (p<.001)

Organization Gender Age

.070 (p=.248) -.122 (p=.042) .110 (p=.191)

Work 

experience

-.109 (p=.195)

Fig. 2   Latent regression analysis of the relationships between basic psychological need satisfaction, 
workplace as a learning environment, job satisfaction, and turnover intention after controlling for organi-
zation, gender, age, and total work experience
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The model in Figure 2 shows a strong positive association (r = .877, p < .001) 
between BPNS and WLE, which was expected based on the correlation analysis for 
H5. BPNS is strongly positively related to JS (β = .675, p = .005). Contrary to H7, 
BPNS has a non-significant but positive relationship with TI (β = .156, p = .539). In 
line with H7, we found a positive (non-significant) relationship between WLE and 
JS (β = .118, p = .633) and a negative (non-significant) relationship between WLE 
and TI (β = -.222, p = .284). As expected, increasing JS reduces TI (β = -.725, 
p < .001). Gender was the only control variable that had a statistically significant 
relationship with JS (β = -.122, p = .042). Although the estimate is quite small, it 
implies that female participants reported having higher JS than males. There was no 

Autonomy

Competence

Relatedness

Job Satisfaction

Turnover Intention

.565 (p<.001)

-.744 (p<.001)

R2 = .508

R2 = .601

Fig. 3   Path analysis of the relationships between basic psychological need satisfaction dimensions, job 
satisfaction, and turnover intention after controlling for organization, gender, age, and total work experi-
ence

2. Task performance

4. Judgement, decision-making, 

problem-solving and reflection

6. Recognition as an expert

Job Satisfaction

Turnover Intention

-.696 (p<.001)

R2 = .488

R2 = .615

3. Access to resources to help 

learning

5. Experience and task transition

7. Organizational development

1. Participation and understanding 

of the workplace

Fig. 4   Path analysis of the relationships between the dimensions of the workplace as a learning environ-
ment, job satisfaction, and turnover intention after controlling for organization, gender, age, and total 
work experience
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significant change in estimators after removing the four control variables (organiza-
tion, gender, age, and total work experience). Overall, the model in Figure 2 explains 
quite well the variance in the two dependent variables: 63.4 % of the variance in JS 
and 58.6 % of the variance in TI.

Hypothesis 8

Path analysis with observed variables was conducted to understand further how the 
three BPNS factors (Figure 3) and the seven WLE factors (Figure 4) are associated 
with JS and TI in accordance with H8. Only statistically significant estimates are 
presented here. Figure 3 shows that both BPNS_A and BPNS_C are associated with 
JS and TI. Higher BPNS_A promotes JS (β = .565, p < .001) and reduces the desire 
to change one’s workplace (β = -.189, p = .018). Higher BPNS_C has a similar 
positive effect on JS (β = .178, p = .011) and on TI (β = .175, p = .007). The model 
explains a considerable proportion of the variance in JS (R2 = 50.8%) and TI (R2 = 
60.1%).

Figure 4 shows that versatile work (WLE2, β = .216, p = .003), promotion of 
learning (WLE3, β = .209, p = .008), and acknowledgment of skills (WLE6, β = 
.184, p = .021) have a positive impact on JS. Results regarding TI indicate that the 
more one knows about the situations and processes of the workplace (WLE1), the 
more likely one is to change jobs (β = .183, p = .012). On the other hand, TI is 
reduced if employees have non-routine work tasks that develop their expertise (β = 
-.188, p = .023). The model explains a considerable proportion of the variance in JS 
(R2 = 48.8%) and TI (R2 = 61.5%).

Discussion

Interest in researching factors that support or hinder workplace learning and profes-
sional development has been growing in recent decades (Hager, 2011). Following 
this, we aimed to investigate associations between individual and environmental fac-
tors influencing workplace learning and well-being. Positioning our constructs in the 
3-P model of workplace learning (Tynjälä, 2013) and the model of informal learning 
behaviors (Cerasoli et al., 2018), we examined the levels of BPNS and WLE expan-
siveness of employees of two companies representing the Finnish engineering sec-
tor, the connections between these individual factor dimensions (BPNS), environ-
mental factor dimensions (WLE), and important job attitudes reflecting employee 
well-being and organizational commitment (JS and TI), and the associations of 
BPNS and WLE with JS and TI together after controlling for participants’ organiza-
tion, gender, age, and total work experience. We used central tendency and spread 
indicators, Pearson product-moment correlations, and structural equation modeling 
(observed and latent variable path analysis) for the analysis. Next, we examine in 
detail the results of this study reflecting our hypotheses and previous research.

The results indicate that employees’ basic psychological needs were relatively 
well satisfied and that their workplaces as learning environments were relatively 
expansive. All BPNS dimensions were positively associated with each other, and 
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the strength of these associations was relatively similar to those of previous stud-
ies on BPNS in the work context (Van den Broeck et al., 2016), with the excep-
tion of autonomy and competence (r_diff = +.13), which had a stronger asso-
ciation. As expected, positive associations between BPNS and JS and negative 
associations between BPNS and TI were observed. Autonomy had the strongest 
positive association with JS and the strongest negative association with TI. Com-
pared with previous research (Van den Broeck et al., 2016), we observed stronger 
associations between BPNS_A and both JS (r_diff = +.13) and TI (r_diff = -.25) 
and between BPNS_C and both JS (r_diff = +.09) and TI (r_diff = -.25). We 
also observed weaker associations between BPNS_R and JS (r_diff = -.07) and 
between BPNS_R and TI (r_diff = -.01), although the differences were small. 
These results indicate that autonomy and competence are more impactful corre-
lates of JS and TI compared to relatedness in this sample and possibly in this sec-
tor. These results are also congruent with notions of the importance of autonomy 
(e.g., Ryan & Deci, 2000).

We found relatively high values for six of the seven WLE dimensions and moder-
ate values for WLE5. This indicates that the structures of these workplaces might be 
strict and that time pressure might hinder the employees’ opportunities to learn and 
gain knowledge, possibly due to the ubiquity of project-type work. As hypothesized, 
we found positive associations between all WLE dimensions but only one strong (r 
= .5; Cohen, 1988) association (WLE3 and WLE5) compared to the three strong 
associations found by Nokelainen et  al. (2018). The small sample size could be 
responsible for the more moderate associations. Another possible reason is that our 
study sample was composed of adults, whereas the study sample of Nokelainen et al. 
(2018) was composed of apprentices. WLE1 had the most consistently large asso-
ciations with other WLE dimensions, which suggests the relevance of participatory 
actions and an understanding of the workplace in determining the expansiveness of 
WLE. While demographic information was not correlated with BPNS, participants’ 
organization, gender, and age were correlated with WLE5, and participants’ organi-
zation and gender were correlated with WLE4. Of these demographic factors, the 
correlation between organization and WLE5 was the strongest. This indicates that 
possible differences of hierarchy in the companies could result in more moderate 
levels of WLE5. The results indicate that access to resources to help learning and 
recognition as an expert are particularly important factors of WLE with regard to JS 
and TI.

We found positive correlations between all BPNS and WLE dimensions. Earlier 
research linked BPNS_C with a concept close to WLE2 (Doornbos et al., 2008); this 
was the only WLE dimension that had the strongest association with BPNS_C. All 
the other WLE dimensions had the strongest association with BPNS_A, implying 
the strong impact of autonomy on WLE and the link between competence and task 
performance. WLE6 had high correlations with basic psychological needs indicating 
the importance of feedback and acknowledgement in maintaining autonomous moti-
vation. These results emphasize the importance of autonomy and participation in the 
interplay between environmental and individual factors affecting workplace learning 
and development. As expected, JS and TI had a strong negative relationship. This 
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negative association between JS and TI was slightly stronger than in previous studies 
(r_diff = -.06, Martin & Roodt, 2008; r_diff = -.17, Tett & Meyer, 1993).

The observed and latent variable path analysis showed strong positive associa-
tions between the BPNS and WLE dimensions, as well as strong negative associa-
tions between JS and TI. BPNS was strongly positively related to JS and positively 
related to TI, although this association was non-significant. This result was unex-
pected and is further discussed in the next paragraph alongside the results regarding 
the H8. WLE was positively related to JS and negatively related to TI, but these 
associations were non-significant. A likely explanation for this is the high number 
of WLE factor indicators, which also manifested in poor fit values when WLE was 
used as a predictor of JS and TI. It is also possible that the WLES instrument pro-
vides more accurate results in the apprenticeship context (Nokelainen et al., 2018) 
than in the regular workforce context, as apprentices can have stronger and more 
explicit learning focus in work. Gender was the only control variable that had a sta-
tistically significant association with JS, implying that female participants reported 
higher JS levels than males. Although there is uncertainty regarding gender differ-
ences in JS on a large scale, research indicates that gender influences dimensions of 
JS (e.g., interpersonal relationships and job conditions) that have an impact on the 
levels of JS (García-Bernal et al., 2005). All in all, the model including BPNS and 
WLE seems to explain the variance in JS and TI well, as indicated by the relatively 
high R-squared values.

As expected, higher BPNS_A was associated with higher JS and lower TI. 
Higher BPNS_C was associated with higher JS and, interestingly, higher TI. This 
sheds light on the unexpected results for H7, where BPNS had a positive though 
non-significant association with TI. The positive relationship between BPNS_C 
and TI was also observed by Van den Broeck et  al. (2016) in their meta-analysis 
when using relative weight analysis (i.e., when the shared variance of autonomy and 
relatedness is accounted for; Johnson, 2000; LeBreton & Tonidandel, 2008) but not 
when using sample-weighted mean correlation. While pointing out the possibility of 
a suppression effect, Van den Broeck et al. (2016) speculated that employees who 
have a greater feeling of competence may acknowledge the potential value of their 
skills and knowledge to different employees, thus lowering their organizational com-
mitment. Another possible explanation is that the higher the person’s self-perceived 
capability, the more likely that person is to change workplaces in the near future, 
perhaps due to a lack of challenging work tasks or the lower possibility of promo-
tion. Relatedness was not significantly associated with either JS or TI, contrary to 
H2. This result, however, may align with the understanding of intrinsic motivation 
and JS: autonomy and competence are more essential to intrinsic motivation than 
relatedness (Deci & Ryan, 2000), and intrinsic motivation is associated with JS 
(e.g., Stringer et al., 2011). Similarly, a negative association between intrinsic moti-
vation and TI has been observed (e.g., Dysvik & Kuvaas, 2010). It is also possible 
that relatedness has less impact on employee JS and TI in this context, for example, 
due to the more project-oriented or independent work.

With regard to the associations between specific WLE dimensions and JS and 
TI, the results indicate that versatile work (the use of different skills), promotion 
of learning, and acknowledgment of skills and support in their development have a 
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positive impact on JS. An interesting finding is that the more one knows about the 
situations and processes of the workplace, the more likely one is to change jobs. 
This result is linked to the unexpected positive association between competence and 
TI. It is possible that after gaining an understanding and knowledge of workplace 
processes, one may no longer see opportunities for promotion and may aim to seek 
challenges elsewhere. However, this factor can be highly organization and sector 
specific. Thus, when an employee learns about possibly problematic organizational 
processes and culture, an increase in TI is understandable. In addition, lower TI was 
associated with greater work task variety and time to work through tasks to develop 
skills. This means that a workplace environment that provides task variety but still 
allows adequate time to complete tasks is linked to lower TI.

The dimensions of WLE had positive associations with all BPNS dimensions, 
especially with BPNS_A. While this supports the reciprocal idea of expansive WLE 
and motivation (originating from BPNS) that is needed both in optimal performance 
and learning (Ryan & Deci, 2017), there are resemblances between WLE and BPNS 
both in terms of theory and measurement apropos of workplace learning. These 
are due to workplace learning being constituted of the interplay between environ-
mental and individual factors (e.g., Billett, 2001; Ellström, 2011). Additionally, the 
WLES has a closely similar item (WLE4 2. item: “I am allowed to make decisions 
of my own in my job.”) with BPNS_A (autonomy satisfaction). Although the role of 
WLE4 dimension was minor in our analysis, the mapping and isolating the theoreti-
cal and measurement related dimensions between WLE and BPNS is thus important 
in future studies (e.g., omitting the WLES4_2 item or dimension). Notwithstand-
ing these challenges, there are many appropriate and complementary dimensions of 
WLE and BPNS to use together when examining workplace learning (e.g., BPNS_C 
and WLE6: introspective competence and outside recognition of expertise).

Positive associations between WLE, BPNS and JS indicate a close connection 
between learning and well-being at work, even though the directions of these influ-
ences cannot be inferred from the results of this study. The results regarding TI, on 
the other hand, bring forth more ambiguous interpretations, as both BPNS_C and 
WLE1 had associations contrary to our hypotheses with TI. It is possible that the 
connection of TI to workplace learning has more individual variance, or there are 
stronger mediating influences (e.g., JS mediating the relationship between TI and 
learning culture; Egan et al., 2004). Mediation analysis with larger sample size and 
longitudinal measures could clarify the associations further.

Limitations

This study has several limitations that need to be taken into account when inter-
preting the results. The relatively small sample size affects the fit of the structural 
equation model, as seen in the moderate fit indices of the latent regression model 
and when using WLE as a predictor of JS and TI, due to the high number of fac-
tor indicators. However, applying information from the modification indexes in a 
theoretically justifiable manner (Saris et al., 2009) resulted in improved latent path 
model fit. Furthermore, the multidimensionality of the WLE4 dimension, which 
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manifests in low alpha value, indicates that the structure of the WLES might need 
further development.

The study participants were from two relatively heterogeneous companies in 
terms of size and structure, operating in the male- dominated engineering sector. 
These demographic factors limit the generalizability of the results. Our results are 
based on cross-sectional self-reported data. Even though self-reports are appropri-
ate for collecting data on self-perceptual concepts (Chan, 2009), the cross-sectional 
nature of the data prevents causal and predictive interpretations of the results. While 
our questionnaire for JS (MOAQ-JSS; see Bowling & Hammond, 2008) included 
the affective component, which many commonly used instruments lack (e.g., Min-
nesota Satisfaction Questionnaire; Weiss et al., 1967), it is a shortened version of an 
instrument that is over 40 years old (Cammann et al., 1979). We also did not include 
the frustration component in our measures of BPNS to keep the questionnaire length 
reasonable.

Conclusions and Implications

The results of this study support the idea that BPNS and WLE are associated with 
employee JS and TI. Simple associations between individual factors were congruent 
with the findings of previous research and supported our hypotheses that 1) BPNS 
is associated with higher JS and lower TI, 2) WLE is associated with higher JS and 
lower TI, and 3) BPNS, WLE, JS, and TI all have high intercorrelations. The results 
from observed and latent variable path analysis revealed that high BPNS_A and 
BPNS_C, versatile work, promotion of learning, and acknowledgment of skills and 
support in their development were positively related to JS. The results also showed 
that high BPNS_A and non-routine work tasks that develop expertise were nega-
tively related to TI. Contrary to expectations, BPNS_C was positively associated 
with TI. An unexpected association was also found between WLE1 (participation 
and understanding of the workplace) and TI, indicating that the more one knows 
about the situations and processes of the workplace, the more likely one is to change 
jobs.

The study results support and raise notions to both theory and practice. In a theo-
retical sense, the results support the importance of autonomy satisfaction in work 
context and strengthen the connection between learning and well-being at work by 
connecting characteristics of an expansive WLE to JS and BPNS. Results also high-
light the ambiguous nature of TI and suggest that TI is not necessarily associated 
with only negative conditions or perceptions. Strong associations between BPNS 
and perceptions of acknowledgement and recognition from others at work indicate 
the importance of feedback and acknowledgement of work in maintaining employee 
motivation. In practical terms, the results from the model encourage employers of 
STEM fields to provide employees versatile, autonomous work to improve well-
being, but also to acknowledge the importance of clear communication and dialogue 
between employer and employee in order to improve the retention of and developing 
competent workforce.
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Recommendations for Future Research

Holding on to competent employees is of utmost importance in business today; thus, 
future studies should aim to further examine the association between BPNS_C and 
TI, as well as identify possible actions to influence this association. While data col-
lected via questionnaires capture the nature of the factors in this study relatively well, 
it would be interesting to include objective measures connected to learning and well-
being. The transient and longitudinal associations and causal links of these studied 
constructs can be examined with longitudinal studies and bigger samples or by add-
ing interventions. Many factors examined in this study are included in or strongly 
related to happiness-related constructs in the workplace (Fisher, 2010). While there 
is initial evidence for formal learning interventions in the workplace having positive 
effects on well-being (see Watson et al., 2018), connections between happiness or 
well-being and informal learning in the workplace have been less researched. This 
gap could be investigated by measuring well-being (e.g., stress) during authentic 
learning situations in the workplace in addition to self-reported data.

Appendix

Scales, subscales, and items M (SD) Skewness (SE) Kurtosis (SE)

Basic psychological need satisfaction
1. Autonomy satisfaction (α = .825) [3.6 (0.792)] [-0.900 (0.196)] [1.266 (0.390)]
At work, I feel a sense of choice and freedom in the 

things I undertake.
3.6 (1.054) -0.561 (0.196) -0.223 (0.390)

I feel that my decisions on my job reflect what I 
really want.

3.6 (0.952) -0.784 (0.196) 1.091 (0.390)

I feel my choices on my job express who I really am. 3.7 (0.963) -0.762 (0.196) 0.221 (0.390)
I feel I have been doing what really interests me in 

my job.
3.7 (0.942) -0.767 (0.196) 0.657 (0.390)

2. Competence satisfaction (α = .851) [3.9 (0.727)] [-0.909 (0.196)] [0.674 (0.390)]
I feel confident that I can do things well on my job. 3.8 (0.998) -0.817 (0.196) 0.450 (0.390)
At work, I feel capable at what I do. 3.8 (0.904) -0.848 (0.196) 0.794 (0.390)
When I am at work, I feel competent to achieve my 

goals.
4.0 (0.752) -0.616 (0.196) 0.488 (0.390)

In my job, I feel I can successfully complete difficult 
tasks.

4.0 (0.826) -1.324 (0.196) 3.762 (0.390)

3. Relatedness satisfaction (α = .896) [3.8 (0.842)] [-0.951 (0.196)] [1.365 (0.390)]
I feel that the people I care at work about also care 

about me.
4.0 (0.910) -0.822 (0.196) 0.537 (0.390)

I feel connected with people who care for me at 
work, and for whom I care at work.

3.9 (1.002) -0.781 (0.196) 0.104 (0.390)

At work, I feel close and connected with other people 
who are important to me.

3.6 (0.991) -0.664 (0.196) 0.315 (0.390)

I experience a warm feeling with the people I spend 
time with at work.

3.8 (0.957) -0.662 (0.196) 0.168 (0.390)

503Learning or Leaving? Individual and Environmental Factors…



1 3

Scales, subscales, and items M (SD) Skewness (SE) Kurtosis (SE)

Workplace as a learning environment
1. Participation and understanding of the workplace 

(α = .747)
[4.0 (0.663)] [-0.884 (0.196)] [1.264 (0.390)]

I participate in and understand a variety of situations 
and processes in my workplace.

3.8 (0.877) -0.642 (0.196) 0.168 (0.390)

I know at the general level what work my colleagues 
in this workplace do.

4.2 (0.741) -0.641 (0.196) 0.274 (0.390)

I understand the goals and aims of my workplace. 4.1 (0.815) -1.326 (0.196) 2.701 (0.390)
2. Task performance (α = .717) [4.4 (0.681)] [-2.057 (0.196)] [6.366 (0.390)]
I tackle complex problems in my work. 4.4 (0.748) -1.700 (0.196) 4.631 (0.390)
My work is not one-sided, I am expected to use a 

versatile set of skills in my work.
4.5 (0.794) -2.192 (0.196) 7.687 (0.390)

3. Access to resources to help learning (α = .738) [3.6 (0.802)] [-0.338 (0.196)] [-0.051 (0.390)]
I receive feedback/mentoring/coaching at work (for 

example from other workers).
3.4 (1.018) -0.287 (0.196) -0.592 (0.390)

I have access to necessary resources to help me learn 
(for example other workers, materials, customers, 
competitors, suppliers and professional networks).

3.9 (0.836) -0.754 (0.196) 0.987 (0.390)

I am encouraged to gain qualification(s). 3.6 (1.100) -0.278 (0.196) -0.928 (0.390)
4. Judgement, decision-making, problem-solving and 

reflection (α = .588)
[4.0 (0.555)] [-0.245 (0.196)] [-0.149 (0.390)]

I assess my own performance at work. 4.0 (0.756) -0.495 (0.196) 0.063 (0.390)
I am allowed to make decisions of my own in my job. 4.2 (0.730) -0.693 (0.196) 0.221 (0.390)
Solving problems related to my area of expertise is 

an essential part of my work.
4.3 (0.912) -1.966 (0.196) 5.659 (0.390)

I have time to reflect on my work performance. 3.4 (0.902) -0.102 (0.196) -0.627 (0.390)
5. Experience and task transition (α = .623) [3.3 (0.892)] [-0.088 (0.196)] [-0.579 (0.390)]
I gain experience across various work tasks in the 

workplace.
3.4 (1.044) -0.412 (0.196) -0.443 (0.390)

I am given time to work through tasks to develop my 
skills and knowledge.

3.1 (1.050) 0.147 (0.196) -0.732 (0.390)

6. Recognition as an expert (α = .679) [3.5 (0.820)] [-0.415 (0.196)] [-0.083 (0.390)]
I receive acknowledgement in my job from col-

leagues or superior(s) (for example in the develop-
ment of my expertise and my achievements).

3.4 (0.963) -0.313 (0.196) -0.453 (0.390)

My colleagues or superior(s) recognize me as an 
expert of my field.

3.6 (0.922) -0.294 (0.196) -0.479 (0.390)

7. Organisational development (α = .794) [3.6 (0.820)] [-0.636 (0.197)] [0.694 (0.391)]
My own vision of how the field I am working on 

(e.g., “bridge construction”, “software develop-
ment”) should develop in the future is in line with 
the vision of this workplace.

3.7 (0.925) -0.878 (0.196) 1.592 (0.390)

The business-related goals of the workplace (for 
example what kind of projects to take part in) are in 
line with my own goals to develop my professional 
skills.

3.4 (0.978) -0.787 (0.196) 0.561 (0.390)

Job satisfaction (α = .820) [4.1 (0.691)] [-1.243 (0.196)] [2.109 (0.390)]
All in all, I am satisfied with my job. 3.9 (0.812) -1.073 (0.196) 1.830 (0.390)
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Scales, subscales, and items M (SD) Skewness (SE) Kurtosis (SE)

In general, I don’t like my job. (reverse coded) 1.7 (0.856) 1.436 (0.196) 2.017 (0.390)
In general, I like working here. 4.2 (0.744) -0.686 (0.196) 0.306 (0.390)
Turnover intention (α = .779) [2.6 (0.785)] [0.482 (0.196)] [-0.135 (0.390)]
How often are you frustrated when not given the 

opportunity at work to achieve your personal work-
related goals?

2.5 (0.939) 0.424 (0.196) -0.396 (0.390)

How often are your personal values at work compro-
mised?

2.3 (0.993) 0.622 (0.196) -0.126 (0.390)

How often do you dream about getting another job 
that will better suit your personal needs?

2.7 (1.154) 0.097 (0.196) -1.020 (0.390)

How often do you look forward to another day at 
work? (reverse coded)

3.2 (0.949) -0.375 (0.196) -0.178 (0.390)

Values in square brackets represent subscale average values (factor indicators).
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