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Abstract 

With the recent shifts in the global economy, many scholars and policymakers are in 

broad agreement on the importance of lifelong learning practices in the occupational sphere. In 

response, there has been growing academic interest in adult education participation in which 

working adults acquire knowledge and skills to fulfill the ever-changing needs of the world of 

work. Many researchers have revealed that participating in adult education provides a wide array 

of benefits for individuals, organizations, and society. Yet, despite the increased research efforts, 

empirical findings are still inconclusive on what contextual factors most decisively or relatively 

importantly contribute to determining and patterning working adults’ participation in adult 

education. In this context, this study is conducted to present a holistic picture of adult education 

participation. To that end, the purpose of this study is to re-examine the determinants and 

patterns of adult education participation of working adults by leveraging emerging analytic 

techniques to capture population-level insights on (1) what drives participation in adult education 

and (2) how discrete patterns in adult education participation emerge. 

The data is drawn from the 2017 U.S. Program for the International Assessment of Adult 

Competencies (PIAAC). The total sample size was 1,283 respondents aged 25 to 65 years old 

who had work experience in the last 12 months. Outcome measures were formal adult education 

and training (AET), non-formal AET, and informal learning, all of which indicate three major 

pillars of adult education participation. The selected 19 independent variables represent working 

adults’ individual-level (i.e., demographic information, human capital, and learning-related 

socio-psychological states) and work-related contexts. Through the random forest classifiers 

(RFCs) technique, one of the machine learning algorithms, this study identified important factors 

associated with participation in adult education. In addition, latent class analysis (LCA) was 
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applied to investigate discrete patterns of adult education participation among sub-groups of 

working adults that share similar profiles of individual-level and work-related characteristics. 

According to the results obtained from RFCs models, first, skills proficiency and/or 

utilization appeared to be the far most critical influencers across every type of adult education 

participation. Second, education level and monthly income were the common salient predictors 

across types of adult education participation. Third, predictors explaining adult education 

participation somewhat varied depending on the types of adult education. By applying the LCA 

approach, this study identified four latent classes of working adults in adult education 

participation: (1) low-participation learners, (2) high-participation learners, (3) informal learners, 

and (4) structured learners. Moreover, the results demonstrated that the broader separation of 

working adults’ participation in adult education itself was strongly affected by situational and 

institutional contexts, whereas individual preference or selection across types of adult education 

relies on personal demographics and human capital. Based on the findings, this study concluded 

with several discussions and implications for research, policy, and practice. 

Keywords: adult education participation, working adults, lifelong learners, random 

forest classifiers, latent class analysis, PIAAC  
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CHAPTER ONE 

Introduction 

Growing Importance of Adult Education in the World of Work 

Adult education has been increasingly considered a pivotal element for adults’ career 

development and social mobility (Jarvis, 2010; Rainbird, 2010). Historically and traditionally, 

the underlying principle of adult education was primarily to provide adults the accessibility to 

formal courses at educational institutions to fulfill their academic needs (Smith & Ferrier, 2002). 

However, in 1996, the Education Ministers of the Organization for Economic Cooperation and 

Development (OECD) agreed to adopt a strategic policy framework that adult education includes 

all purposeful activities aiming at ameliorating the knowledge and skills of adults (OECD, 1996). 

In response, the landscape of adult education has been expanded and thereby has paved the way 

to encompass continued learning and economic values. Based on the widespread perception that 

education plays a vital role in facilitating human capital and economic prosperity, a particular 

accent of adult education is now focused on the world of work, re-education for the upgrading of 

skills and competencies, and work-to-school transitions (Smith & Ferrier, 2002). Aligning with 

the paradigm shift of lifelong learning (LLL), many scholarly works on adult education offer a 

new theoretical and conceptual lens; that is to say, the adult education system must embrace 

work-related perspectives and rationale (Chiţiba, 2012). 

More recently, therefore, work-related adult education participation, which indicates one 

of the core products of individuals and organizations, has become a central topic for many 

policymakers and practitioners over the past decades. Apparently, the underlying assumption is 

that work-related learning is closely related to the increased and sustainable economic growth of 

the country (Illeris, 2003; Tynjälä, 2008). The landscape of today’s adult education is explained 
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by increased demand in labor market outcomes and employability (Coughlin et al., 2016); thus, 

work-related learning, which guarantees continuing knowledge and skills development of the 

workforce, is at the forefront of LLL policy across countries in conjunction with OECD’s new 

initiative in 1996 (Knapper & Cropley, 2000). According to Knapper and Cropley (2000), the 

future of adult education relies heavily on a consensus between adult education providers and 

employers on how to reorganize the must-have skills of working adults and how to design 

platforms and policies facilitating a partnership between adult education programs and the 

business domain. 

Today, with increasing demands for working adults who seek additional learning options 

and opportunities in and out of formal education systems, job-related adult education is regarded 

as an appropriate venue to fulfill their needs (Ross-Gordon et al., 2017). In fact, what lies 

beneath such an expanding landscape of adult education is the ramifications of demographic 

trends of the adult population and changed economic and workforce development patterns. 

Suffice it to say, the surge in demands for workforce productivity and the projected skills 

shortage of employees can lead working adults to pursue further learning engagement for their 

career and professional advancement. Concurrently, older adults’ increased health and life 

expectancy, as well as their desire to work, will keep older workers in the workforce for much 

longer than before. Furthermore, the Baby Boomer generation’s specific need for financial 

security will force them to engage in prolonged work beyond the traditional retirement age of 65 

(Munnell et al., 2006). 

In response, the rapid structural changes in economic environments and workforce 

populations have dramatically increased the necessity of working adults to strengthen their 

capabilities, acquire new competencies, and align their knowledge and skills to the emerging 
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economy, in order to avoid being unemployed or laid off (Chiţiba, 2012). More than ever before, 

profit-oriented industries and companies seek employees who are educated and skilled above 

average as the economy and job market have become denser and more competitive. In effect, 

current job openings are at an all-time high, and employers are struggling to find candidates 

equipped with the relevant skills they need (Smith & Ferrier, 2002). In addition, responding to 

the ever-changing ecosystem of contemporary business where the proportion of professional or 

career-oriented companies is increasing substantially, considerable numbers of firms demand 

larger numbers of candidates possessing upper levels of human capital and educational 

attainments. By 2024, fewer jobs will be available for adults without associate’s or higher-level 

degrees (Hogan & Roberts, 2015), which reflects the fact that traditional higher education 

credentialing is no longer a promising prospect that decreases unemployment probability. This 

also implies that most adults are in need of strengthening their abilities consistently, even after 

their labor market entry. Particularly, working adults are often asked to pursue further degrees 

and certificates or acquire specialized job training at the workplace and beyond (Desjardins et al., 

2006; Kazis et al., 2007; Röbken, 2009). 

Adult Education Participation and Its Impacts 

Learning takes place everywhere and at all times as individuals participate in educational 

activities and interactions throughout their lifetime (Billett, 2010). Much learning occurs through 

both formal and non-formal settings of the organization, community, and society at large; 

accordingly, the underlying principle of LLL becomes a primary source of strengthening human 

capital (Aspin & Chapman, 2007; Singh, 2015). From the LLL perspective, it is universally 

accepted that work is interconnected with one’s continuous learning and development 

(Fergusson & van der Laan, 2021). With the recent shifts in the global economy, many scholars 
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and policymakers are in broad agreement on the importance of LLL practices in the occupational 

sphere (Jarvis, 2006; Laal & Salamati, 2012). Given the increasing social problems and 

economic costs associated with job displacement and mobility, knowledge and skills acquired in 

public school systems are not sufficient to meet the job requirements of adults (Dibra et al., 

2014). Hence, more and more adults seek further educational opportunities to continue their 

professional growth and sustain increased employability in today’s competitive labor market 

(Melacarne & Nicolaides, 2019). Especially for adults who are in the labor force, adult education 

is one prominent avenue in which knowledge is acquired, and skills are upgraded for the ever-

changing needs of the world of work. Obviously, job-related adult education is an ongoing 

practice occurring in all aspects of the work environment, as learning is a key part of one’s work 

life and is a salient component to maintaining the competitive edge within the organization 

(Fergusson & van der Laan, 2021; Tynjälä, 2008). 

Broadly speaking, learning practices pertaining to the matter of vocation are the most 

frequently reported form of educational pursuit among the adult population (Ross-Gordon et al., 

2017). Moreover, in many countries, employment-related education is the dominant form of 

adult education (Desjardins, 2020). In response, over the past few decades, there has been 

growing interest in research and practice concerning job-related adult education and its benefits 

to employees and organizations. In the discourse of educational experiences of adults who are in 

the workforce and/or those who seek initial employment or re-employment, two different but 

equivalent concepts have been widely acknowledged and extensively studied: adult education 

and training (AET) and workplace learning (WL). 

AET, which is used interchangeably with the term LLL, refers to forms of learning that 

contribute to the accumulation of knowledge and skills by both formal and non-formal means 
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throughout an adult’s life course (Desjardins, 2015; Rubenson, 2011). It is noteworthy that AET 

is often seen as a continuous process that encourages and empowers adults to learn and develop 

human potential – the compatible goal of LLL (Longworth & Davies, 1996). AET has been 

studied from the perspective of human capital theory: adults’ participation in AET is largely 

influenced by the social environment to which the individual belongs (i.e., socioeconomic 

status); accordingly, it is known to be associated with income and educational attainments 

(Darkenwald & Merriam, 1982). Research evidence indicates that adult education participation 

tends to increase the likelihood of securing greater employment opportunities and enhanced 

human capital, such as appropriate job-related knowledge and skills (European Centre for the 

Development of Vocational Training [CEDEFOP], 2016; Schuller & Desjardins, 2010). Notably, 

unlike and in addition to the previous perspectives, most recent studies have shown that AET 

participation and its benefits are more likely associated with the dynamics of personal, 

institutional, and socio-contextual influences (Kim & Park, 2022; Thongmak, 2021). According 

to Punksungka et al. (2021), job-related AET provides a wide range of benefits for individuals, 

firms, and society. Individuals who received positive returns by participating in job-related AET, 

in turn, serve as an important asset to enhance the competitiveness of national economies 

(Gherardi, 2006). 

WL and its related topics have received more attention from human resource 

development (HRD) and organizational development studies. Over the past few decades, there 

has been a growing interest in research concerning what WL is and how it can be interconnected 

with human resource interventions. By definition, WL refers to the accumulation of knowledge 

and skills mostly through informal sources that take place during work-related interactions 

(Cacciattolo, 2015). That is, the concept of WL practices limitedly encompasses intentionally 
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designed educational programs that may lead to official qualifications; instead, it is heavily 

dependent on informal activities that are less structured and incorporated into social networks 

and everyday practices in the workplace (Eraut, 2004; Marsick & Watkins, 1990). According to 

Fenwick (2008b), WL occurs through the dynamics and relations between ‘individual actors’ and 

‘collectives’; therefore, it is expected to promise enhanced learning for both individual 

employees and the organization as a whole (Doornbos et al., 2008; Fenwick, 2008a). Not 

surprisingly, considerable literature offers abundant evidence that WL plays a crucial role in 

organizational performance improvement, is an indispensable component for change, and is 

often an overarching goal of HRD itself (Watkins & Marsick, 2014). 

According to the empirical findings, participation in job-related AET and WL has a 

positive impact on increased employment stability and reduced unemployment risks at the 

individual level (Fouarge et al., 2013; Froehlich et al., 2014; Marsick & Watkins, 1999). In 

addition to obtaining human capital, which in turn enhances economic benefits (Keeley, 2007), 

providing AET opportunities that may secure a skilled workforce became one of the central 

concerns of employers and the government (Desjardins, 2020). Similarly, informal learning at 

the workplace functions as a vehicle for generating employees’ social capital, such as interaction 

and task interdependency, that yields positive organizational outcomes (Han et al., 2019; 

Nakamura & Yorks, 2011). At the organizational level, the organization’s learning strategies and 

interventions unleash the supply of a competent workforce (Lee & Desjardins, 2019). 

Responding to the critical role of job-related AET and WL in organizational effectiveness 

(Bierema & Eraut, 2004; CEDEFOP, 2015; Svensson et al., 2004), increased investment in AET 

and human capital notion reflects the emerging awareness of the association between learning-

oriented HRD practices of the organization and its core strategic plan (Garavan et al., 2002; Park 
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& Jacobs, 2011). Furthermore, in a broader sense, work-related educational activities undertaken 

by employees, groups, and organizations tend to contribute to permanent changes in work 

processes and organizational culture (Simons et al., 2003). As such, working adults’ participation 

in job-related AET and WL has been paid considerable attention and has become a key topic in 

adult education and HRD literature. 

Purpose Statement 

Many studies on adult education participation emphasize the positive role of work-related 

learning on adult development. Desjardins et al. (2006) stressed the importance of job-related 

AET in that diverse educational pursuits serve as potential sources to motivate adults to seek 

continuing education in and out of the workplace. The authors also demonstrated that intended or 

self-directed non-formal and informal learning in the community or in daily life may lead to 

active engagement in adult learning activities. Similarly, Maurer et al. (2003) revealed that prior 

internal and external training and learning experiences at work significantly affect employees’ 

intention to participate in further learning activities. McGivney (1999) argued that informal 

learning is an important source that potentially brings educational progress because it allows 

adults to interact with key people who encourage their continued learning and development. 

Taken altogether, the prominent role of adult education in working adults’ career advancement, 

regardless of its form and type, has been widely researched and acknowledged. 

Nevertheless, an unanswered question remains: what determines individuals’ 

participation in adult education and what shapes different patterns of adult education 

participation? Empirical findings are still obscure on what contextual factors most decisively or 

relatively importantly contribute to working adults’ participation in job-related AET and WL, 

even though a great deal of studies have been conducted to explore those factors influencing 



8 

 

LLL intention or adult education participation (Boeren et al., 2010). Demographic and 

socioeconomic characteristics, educational background, human capital such as income and skills 

proficiency, occupational type, and institutional features have been extensively examined and 

well-documented as determinants of adult education participation (Boeren, 2017; Kalenda et al., 

2020; Knipprath & De Rick, 2015; Kyndt et al., 2011). Still, even when all these studies are put 

in conversation together, a coherent understanding has not been achieved. One possible reason is 

that most prior studies have relied heavily on only a few predictors or small numbers of target 

groups in their investigations. In addition, it may be due to the fact that the factors and their 

inter-correlations included in the research model are different across the studies, or it may be 

because the type and/or measurement of adult education, which is treated as a dependent 

variable, is divergent among many (Kim & Park, 2022). Therefore, it is necessary to re-examine 

the factors that have a decisive influence on adult education participation, based on the massive 

dataset systematically collected measuring the degree to which adults learn and related 

predictors. From a methodological standpoint, when studies either rely on only a few parameters 

which may have high inter-correlation or traditional parametric regression models which are 

deficient in coping with the multivariate structure of the data (Breiman, 2001), it may limit the 

holistic understanding of how individual- and organizational-level characteristics simultaneously 

or together influence the dependent variable. 

To address this concern, the current study leverages two analytic methods: (1) random 

forest classifiers (RFCs) technique and (2) latent class analysis (LCA). Nowadays, machine 

learning algorithms have been introduced for building prediction models in various fields and 

have produced remarkable results. Due to the recent outstanding development of technical 

specifications and machine learning libraries, a statistical approach to the development of a 
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predictive model using machine learning techniques is being widely attempted in various 

academic domains, including adult education and LLL (Kalenda et al., 2020; Kim & Park, 2022). 

As one of the machine learning algorithms, the advantage of using RFCs over traditional 

regression models (e.g., ordinary least squares [OLS] regression) is that it allows not only a 

comprehensive examination of multiple factors at once but also estimations of the non-

parametric association between predictors and outcome measure, regardless of collinearity. 

Basically, RFCs allow the examination of the relative power amongst explanatory variables (i.e., 

variable importance) in shaping the value of outcome variables (Breiman, 2001; Liaw & Wiener, 

2002; Strobl et al., 2008). Additionally, because machine learning algorithms do not rely on 

traditional statistical testing procedures, it is expected to reveal novel findings that have not been 

reported or even neglected in previous studies, as a by-product. Based on the advantage of using 

a machine learning technique, this study purposes to propose a prediction method based on 

classification learning to examine determinants of adult education participation. In this study, a 

prediction method using the RFCs technique was proposed to re-examine decisive factors in 

adult education participation among working adults in the United States by using the Program for 

the International Assessment of Adult Competencies (PIAAC) dataset surveyed across OECD 

member countries. 

Despite the advantage of RFCs, which is beneficial for calculating the relative 

importance of target variables, the application of RFCs is limited to some extent by its 

technological capabilities – it does not yield coefficient values (Breiman, 2001; Strobl et al., 

2008). In other words, the RFCs results do not show the direction of the effects of the 

determinants investigated in the model. Hence, employing other statistical approaches 

subsequentially (e.g., regression-based models) as a supplementary method along with the RECs 
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technique is often recommended either to compare model performances or to clearly specify the 

directionality (Choi et al., 2020). For this reason, this study applies LCA as a second quantitative 

method to produce more comprehensive information about associations of determinants on 

dependent variables as well as to identify different sub-groups within populations that share 

certain outward characteristics (Hagenaars & McCutcheon, 2002; Weller et al., 2020), in terms 

of participating in adult education. In more technical terms, LCA is typically adopted to detect 

latent sub-populations within samples based on patterns of responses to observed variables 

(Hagenaars & McCutcheon, 2002; Muthén & Muthén, 2000). When it comes to the purpose of 

the study, thus, this study’s analytic choices help (1) to compare the relative importance of 

variables across types of adult education participation and (2) to uncover how those predictors 

shape different patterns of adult education participation across sub-groups within the population. 

In this context, the purpose of this study is to re-examine the determinants and patterns of adult 

education participation of working adults by applying emerging analytic techniques to capture 

population-level insights on (1) what drives participation in adult education and (2) how discrete 

patterns in adult education participation emerge. This study seeks to advance the knowledge 

pertaining to lifelong learners and to explore theoretical and practical aspects of working adults’ 

LLL in and out of the workplace. 

Research Questions 

The purpose of this study is to re-examine the determinants and patterns of the adult 

education participation of working adults using RFCs and LCA. To that end, the research 

questions addressed in the present study include the following: 

▪ Research question 1 (RQ1): What were the main determinants and their association with 

formal AET participation among working adults? 
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▪ Research question 2 (RQ2): What were the main determinants and their association with 

non-formal AET participation among working adults? 

▪ Research question 3 (RQ3): What were the main determinants and their association with 

informal learning participation among working adults? 

▪ Research question 4 (RQ4): How can working adults be classified according to the extent 

to which they participate in formal AET, non-formal AET, and informal learning? 

▪ Research question 5 (RQ5): What individual-level and work-related contexts of factors 

predict class memberships of adult education participation patterns of working adults? 

Significance of the Study 

First, the significance of this study is theoretically profound. Many researchers in the 

field of adult education and LLL have shown that the main principle of adult learning can be 

categorized into three types: formal learning, non-formal learning, and informal learning. 

Nevertheless, the research approaches to simultaneously looking at three different forms of adult 

education have been limited, probably because of the equivocality of the boundaries among them 

(Desjardins, 2011). This study comprehensively reviews foundational and conceptual notions of 

adult education in the literature; and thereby re-examines job-related adult education as formal 

AET, non-formal AET, and informal learning at the workplace along with WL and other relevant 

concepts of work-related learning, all of which are separated but intertwined. This conceptual 

framework will shed some light on future research to explore how working adults learn in and 

out of the workplace and what makes them lifelong learners. 

Still, the significance of the study is not limited to the theoretical values but also to its 

methodological potentiality. This study builds a prediction model by using a dataset from the 

social science domain and tests the predictive performance of machine learning techniques based 
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on the RFCs algorithm. Machine learning and data mining techniques have been developed for 

accurate and reliable prediction and have been newly applied in various spheres of educational 

studies (e.g., Kim & Park, 2022), along with the surge of research interests. The vast majority of 

the conventional statistics assume linearity and non-multicollinearity between dependent and 

independent variables; however, these assumptions are difficult to fully satisfy in social science 

studies – the relationships among the variables are not spatially discrete or independent. Machine 

learning techniques do not require such assumptions, and the RFCs method is known to be 

exceedingly effective in handling nonlinear and complex relationships in the dataset and in 

determining the relative importance of target variables with high predictive accuracy (Breiman, 

2001; Lin et al., 2019). In educational studies, employing machine learning techniques is still an 

ongoing research area; in terms of the topic of this study, no similar attempts have been found. 

Accordingly, the methodological significance of the study is tied to the novelty of findings that 

reveals a holistic picture of adult education participation among working adults. 

Lastly, this study provides abundant policy suggestions and practical guidance for 

addressing contemporary challenges encountered by the field of adult education and LLL. The 

importance of investigating potential sub-populations in the participatory mechanisms of adult 

education programs and activities has been frequently acknowledged and emphasized (Lim et al., 

2020). Still, it has often been dismissed because of methodological constraints. When it comes to 

the aims of the study and related research questions, this study employs another emerging 

statistical approach (i.e., LCA) to uncover how individual-level and work-related contexts of 

factors are contributing to shape different patterns of adult education participation among 

working adults. Hence, this study will be a significant addition to the field and will provide 

beneficial information to bridge the research gaps – who is who, which individuals are in which 
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group (i.e., high- versus low-participation) for what reasons, and what policy and practical 

strategies can be implemented to help foster adult education participation for each group. 

Limitations 

This study has several limitations that may prevent this work from being generalized or 

providing an inclusive delineation of adult education participation. Because this study selected 

adults in the United States only, findings and interpretations of the study on the examination of 

determinants and patterns of adult education participation can be limitedly understood in the 

United States context. The ultimate societal and economic benefits of adult education are 

extensively acknowledged and studied across the globe. More importantly, the participatory 

phenomena in the context of LLL are likely to be rooted in the wide range of structures of 

socioeconomic, cultural, and environmental aspects of each country (Desjardins, 2015). 

Therefore, future comparative studies will need to include other nationally representative 

samples in order to assess the explanatory and predictive forces of the model in other contexts, 

and thus deepen the understanding of adult education participation. 

Beyond and in addition to the first limitation, working adults’ participation in adult 

education can be largely influenced by a far-reaching national system (i.e., macro-level context), 

such as labor market policies, the welfare state, and skill-production regimes of the country 

(Boeren et al., 2010; Kalenda & Kočvarová, 2022). This study cannot fully exploit the potential 

influences of country-level factors, as PIAAC data does not provide national-level estimates of 

these indicators for surveyed individuals. The impacts of macro-level policies and interventions 

on adult education participation have gained more attention from recent researchers (e.g., 

Ioannidou & Parma, 2022; Massing & Gauly, 2017). Accordingly, further in-depth investigations 
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in the future will need to look at this broad array of factors and forces in a comprehensive 

fashion, to provide deeper insights. 

Finally, while this study attempts to incorporate diverse contexts and factors to present 

adult education participation of working adults with a holistic frame, it is not without limitations. 

Higher rates of adult education participation may be attributed to a more entrenched sense of the 

professional identity and qualifications of individuals (Ross-Gordon et al., 2017). Therefore, 

very frequently, an adequate level of knowledge and skills required to start new learning makes it 

more difficult for those who are marginalized (including less-educated, low-skilled, and 

unemployed) to participate in any adult education programs and activities – also known as a 

Matthew effect (Boeren, 2009). Improving access and quality of adult education among those 

populations has been recognized as a central topic in many countries (Brown & Bimrose, 2018; 

Illeris, 2006), responding to OECD’s (1996) ‘lifelong learning for all’ agenda. Thus, further 

approaches to narrowing the sample to individuals who have deficits in educational 

achievements (i.e., education gap) or have mismatched qualifications and skills are needed to 

draw feasible policy implications and practical diagnoses. 

Operational Definitions and Key Terms 

Working Adults 

As a target population of this study, working adults are referred to as those who (1) are 

self-directed in their learning and development, (2) are currently working or have recent work 

experiences, and (3) pursue further adult education opportunities to cultivate job-related 

knowledge and skills that are often necessitated for their career and professional development. 
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Adult Education Participation 

Adult education is defined as “a form of learning that takes place in addition or as a 

complement to formal education and is distinct from informal learning, that is intentional but less 

structured” (Widany et al., 2019, p. 8). An underpinning premise of adult education is that it 

typically occurs through formal, non-formal, and informal means of participation. According to 

the conceptual perspectives, this study considers formal AET, non-formal AET, and informal 

learning as three major aspects of adult education participation. 

Formal Adult Education and Training 

Formal AET is formally designed and organized learning that mainly occurs in 

educational institutions such as higher education institutions (e.g., colleges or universities) 

(Commission of the European Communities [CEC], 2000). For adults who are in the labor force, 

the primary goal of formal AET is often geared toward gaining certified educational outputs such 

as college diplomas or course completion credentials to compensate for the lack of educational 

qualifications and training certificates (Yamashita et al., 2019). 

Non-formal Adult Education and Training 

Non-formal AET is structured and organized learning that takes place alongside 

educational facilities; however, it can be distinguished from formal AET by its tacit nature of 

knowledge accumulation and does not lead to credentials (Eraut, 2000; Punksungka et al., 2021). 

Embedded in the organization’s authority and structure, non-formal AET occurs mostly in 

institutionalized settings such as the workplace, which offers job-related learning opportunities 

(Eurostat, 2016; Jarvis, 2010). 
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Informal Learning 

Informal learning is predominantly less-structured, experiential, and non-institutionalized 

learning that takes place in daily life without a specific intention to acquire formalized 

credentials (CEC, 2000; Merriam et al., 2007). Informal learning often accounts for the dynamics 

among individuals and learning collectives (Fenwick, 2008b; Lundgren et al., 2017). Thus, 

informal learning at the workplace stresses the interconnectedness of employees and their actions 

with social and organizational environments. 

Workplace Learning 

WL refers to the accumulation of knowledge and skills mostly by informal sources that 

take place through work-related interactions (Cacciattolo, 2015). WL limitedly encompasses 

intentionally designed educational programs, rather, it focuses on non-formal and informal 

activities that are less structured and incorporated into social networks and everyday practices in 

the workplace (Eraut, 2004; Marsick & Watkins, 1990). WL is often expected to promise 

enhanced learning for both individual employees and the organization at large (Doornbos et al., 

2008; Fenwick, 2008a). 

Lifelong Learning 

LLL refers to learning that is pursued throughout one’s life, is flexible, diverse, and takes 

place in different learning contexts (Aspin & Chapman, 2007). The fundamental goal of LLL is 

to improve adults’ “knowledge, skills and competence, within a personal, civic, social and/or 

employment-related perspective through all learning activity undertaken throughout life” (CEC, 

2001, p. 9). In this study, LLL is used almost interchangeably with the term AET. 
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Random Forest Classifiers 

The RFCs technique is one of the robust supervised ensemble machine learning 

algorithms that utilize multiple decision trees (Breiman, 2001). These decision trees are collected 

to construct forests that provide information on what factors most efficiently predict and explain 

the dependent variables without strong parametric assumptions. Most recently, the RFCs method 

has drawn considerable attention from researchers in the social science field and has been 

applied to calculate the relative importance of explanatory variables (e.g., Choi et al., 2020; Kim 

& Park, 2022). 

Latent Class Analysis 

LCA is an emerging mixed modeling technique employed to capture latent (or 

unobserved) classes within populations in which the same groups of individuals share similar 

attributes and characteristics (Muthén & Muthén, 2000). Latent classes are determined by their 

class membership probabilities across assessment indicators (Kim et al., 2019). The assumption 

underlying LCA is that heterogeneity in samples determines class membership, and it can 

explain discrete patterns among identified classes (Wolke et al., 2013).  
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CHAPTER TWO 

Literature Review 

In order to clearly understand working adults’ participation in adult education, above all, 

a thorough review of study background, adult learning theory, underpinning concepts, and 

contributing contexts and factors relating to adult education participation is required. This 

chapter will begin with the examination of the broader phenomenon to deepen the understanding 

of adult education participation of working adults, along with benefits, individual and 

organizational aspects, and the definition of the study target, in terms of adult education. Then, 

the concept and typology of adult education participation will be discussed: conceptual 

similarities and differences among formal AET, non-formal AET, and informal learning will be 

presented. Next, key drivers of adult education participation will be specified to draw inferences 

that can be made concerning the characteristics of individual- and organizational-level facets 

influencing adult education participation. Research gaps that have been discovered will also be 

identified, aligning with the purpose, significance, and research questions of the study. The final 

section will provide theoretical frameworks that guide this study’s entire inquiry and 

methodology. 

Understanding Adult Education Participation of Working Adults 

Benefits of Adult Education Participation 

In general, the notion that the level of educational attainment is one of the important 

determinants of the amount of income has been widely accepted. Kazis et al. (2007) observed 

that “In 2003, the median earnings of an American worker with only a high school diploma were 

$30,800, 38 percent less than the $48,800 median for those with a bachelor’s degree” (p. 4) in 

the United States; and this income gap based on education level have been widening 



19 

 

continuously. Likewise, the level of education is strongly associated with income, which in turn, 

adult education participation and credits potentially make differences in earnings. This indicates 

that adult education programs at colleges or universities that issue academic credentials may 

provide beneficial economic opportunities (i.e., income mobility) for adults (Agbo, 2000; 

Creighton & Hudson, 2002; Horn & Li, 2009; Jarvis, 2010). Although not every adult education 

program guarantees degree attainment, again, it is an important opportunity for those of lower 

socioeconomic status to improve their career and life. 

In addition to monetary advantages, adults can have better chances to make up for 

educational insufficiency, accomplish career/personal development, and further enhance their 

overall quality of life as products of adult education participation. Working adults, in particular, 

are increasingly required to obtain individual, organizational, and societal competencies 

responding to the rapid changes in the labor market through the pursuits of additional degrees, 

certificates, or acquiring specialized job training (Desjardins et al., 2006; Jarvis, 2010; Kasworm, 

2008; Kazis et al., 2007; Knapper & Cropley, 2000; Röbken, 2009; Schuetze & Slowey, 2000). 

The majority of adults who already secured jobs, therefore, are then likely to attempt to access 

adult education in order to gain the required knowledge and skills as well as increased 

opportunities in wages, career change, and re-entering the job market. 

Despite several benefits, working adults’ adult education access and participation is not 

equal for all (Desjardins et al., 2006; Kazis et al., 2007; Soares, 2013). Participating in adult 

education is influenced by multiple factors: socioeconomic status and educational backgrounds 

(Agbo, 2000; Aud et al., 2011; Creighton & Hudson, 2002; Kasworm, 2008; Livingston & Wirt, 

2004; Schuetze & Slowey, 2000) and socio-contextual aspects in which working adults are 

embedded, such as family, workplace, or community (Desjardins et al., 2006; Knapper & 
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Cropley, 2000; Maurer et al., 2003). Especially for those who have jobs but want to participate in 

adult education for job-related reasons, they might struggle with managing their work time and 

daily life; accordingly, additional institutional support for increasing access to adult education is 

one important facet of LLL policy interventions (Cookson, 1986; Desjardins et al., 2006; 

Sandmann, 2010). These dissimilarities among working adults in adult education participation 

stem from personal and contextual environments and even may become barriers to adult 

education participation to some extent. Hence, identifying diverse contextual factors along with 

personal characteristics of working adults that influence their participation in adult education 

would contribute to deepening the understanding of (1) what individual- and organizational-level 

factors relate to adult education and (2) who working adults are. 

Individual and Organizational Contexts of Adult Education Participation 

According to Baert et al. (2006) and Boeren et al. (2010), the factors affecting adult 

education participation can be classified into three categories: (1) micro-level, (2) meso-level, 

and (3) macro-level. Notably, adults’ participation in educational activities is not a single action 

of individuals but a consequence of a series of actions and chain reactions between individuals 

and external environments (Cross, 1981). Aligning with this notion and classification, 

researchers have identified that adult education participation is made up of the dynamics of 

individual and organizational contexts: adults’ personal dispositions, structural position within 

the organization, and characteristics of learning activities and socio-contextual facets are taken 

into account together (Kim & Park, 2022).  

Internal Aspect of Adult Education: Self-directedness 

A great volume of studies indicates that a substantial amount of learning takes place 

outside of formal education settings (Tikkanen, 2008). For those who graduated high school and 
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immediately entered the labor force, the decision to participate in educational activities may be 

largely influenced by one’s internal motivation to learn. One important concept to understanding 

working adults’ learning intention is self-directedness. From an adult learning perspective, 

adults’ participation in self-directed learning (Knowles, 1975) and self-teaching (Findsen, 2006) 

is heavily relying on their self-directedness, representing a sound range of knowledge and 

abilities for planning, organizing, and guiding their own learning (Tikkanen, 2008). This kind of 

learning can take place outside of formal curriculums that negate the need for experts to frame or 

guide it (Findsen, 2006). This line of scholarly work has broadened the ideas of what determines 

adult education participation. As Jarvis (2011) noted, by nature, adult education participation can 

be equated with greater self-directedness, autonomy, and control of knowledge construction. 

Research evidence also uncovers that self-directedness appeared to be an important, influential 

factor in the work-related learning intention and behavior of working adults (Gijbels et al., 2010; 

Kyndt et al., 2013a).  

One of the pioneers of this line of inquiry, Knowles (1975, pp. 14–15), maturated the 

need to study and rationalized three immediate reasons for adults’ self-directed learning:  

▪ there is convincing evidence that people who take the initiative in learning (proactive 

learners) learn more things, and learn better, than do people who sit at the feet of teachers 

passively waiting to be taught (reactive learners). ‘They enter into learning more 

purposefully and with greater motivation. They also tend to retain and make use of what 

they learn better and longer than do the reactive learners;’ 

▪ self-directed learning is more in tune with our natural processes of psychological 

development. ‘An essential aspect of maturing is developing the ability to take increasing 

responsibility for our own lives – to become increasingly self-directed;’ 
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▪ many of the new developments in education put a heavy responsibility on the learners to 

take a good deal of initiative in their own learning. ‘Students entering into these programs 

without having learned the skills of self-directed inquiry will experience anxiety, 

frustration, and often failure, and so will their teachers.’ 

According to one of the adult learning principles, namely andragogy, self-directed 

learning posits that adult learners “can and do engage in taking control of their learning, assume 

ownership for their learning, are capable of weighing different learning strategies that they feel 

are best for their particular learning needs, and can motivate themselves to engage and complete 

a learning task” (Knowles et al., 1998, pp. 135–136). A key to intentional self-directed learning 

involves supporting students to “adapt the skills learned in one situation to problems encountered 

in another: in a classroom, the workplace, their communities, or their personal lives” 

(Association of American Colleges and Universities, 2002, pp. 21–22). Likewise, the idea that 

taking account of the importance of everyday experiences in one’s work, family, and community 

is considered the central theme of andragogical learning principles (Knowles, 1990; Merriam, 

2001). Therefore, it implies the distinctive nature of adult learners who are capable of managing, 

planning, implementing, and evaluating their own learning for their continuous development and 

growth. 

Another core principle of andragogy is that it assumes the previous experiences of adults 

in the learning environment can shape and leverage the educational outcome (Knowles et al., 

1998). Darkenwald and Merriam (1982) claim that adults’ learning “occurs as very different 

individuals reacts to commonalities of human experience over their life span” (p. 88), based on 

an accumulation of life experiences in which he or she generates a “reservoir” for learning. The 

differences across individuals’ experiences serve as unique and personalized learning tools as 
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well as a rich resource for learning in adulthood (Merriam et al., 2007). It also implies why adult-

focused education organizations should put more emphasis on each student’s experiences. As 

Cranton (2002) argues, successful adult education practices are heavily dependent upon the 

educators’ role in introducing or integrating familiar instructional strategies aligned with adult 

learners’ past experiences. Interestingly, according to the andragogical assumption of learning, 

adults may be willing to draw on their individual life and educational experiences in the learning 

environment, and in turn, these experiences are integrated into their new learning. Hence, it is 

one of the major responsibilities of adult-focused academic institutions to effectively combine 

these experiences so as to promote learners to actively participate in the adult education 

processes. 

As such, adults act as self-regulated and self-directed agents when processing incoming 

information and integrating them with existing knowledge and experience. As Silverman and 

Casazza (2000) suggest, “the self-awareness of cognitive processing strategies and the ability to 

control them plays a significant role in most theories of learning” (p. 49). According to the 

authors, the capacity to be critically aware of one’s own cognition, to determine whether he or 

she has properly met the learning goals, and to assess and reflect on the relevance of learning in 

real-life contexts is critical to adult learners in participating in any form of educational activities. 

As one of the fundamental principles of adult learning, self-directed learning occurs when adults 

engage proactively in cognitive or behavioral processes in initiating their own experiences, 

without any imposed instructions (Brookfield, 1986; Cranton, 2002; Mezirow, 2000). Self-

directed learners have the capacity to determine their own purposes, values, and meanings of 

learning rather than simply acting on those from external authorities. In this sense, increased self-

directedness can be considered a cognitive initiator of the continuous learning and development 
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of adults. These distinctive aspects of adult learners indicate that the personal characteristics and 

experiences, cognitive and behavioral learning styles, and social and cultural backgrounds of 

individuals comprehensively affect their participation in adult education. 

External Aspect of Adult Education: Socio-contextual Influences 

In addition to internal motivation (i.e., self-directedness) influencing adult education 

participation, various rationales and principles have been discussed in relation to socio-

contextual aspects of learning. According to Findsen (2006), self-directedness is supportive 

when it comes to adults’ options or opportunities for learning and development. However, this 

perspective is supposed to be discussed along with material, economic, and social conditions that 

can result in unequal educational opportunities in adult education participation across different 

sub-groups of adulthood. One perspective related to adult education participation is “learning 

culture” as or in a social institution (Tikkanen, 2008, p. 28). To promote and recognize adult 

education in everyday contexts, especially in the workplace and elsewhere, organizations and 

employers need to facilitate the creation of a learning culture that directs toward the development 

of the learning society at large (Antikainen, 2001).  

In organizational settings, learning workers are deemed as an important asset contributing 

to the accumulation of an organization’s intellectual capital, enhancement of resources, and 

return on its investment in training (Merriam, 2008). Now in response, more and more business 

leaders and employers are introducing adult education as a key strategy to improve the 

performance and efficiency of the organization. This highly acknowledges the significant role of 

adult education provisions for employees in various workplaces. Looking at the perception of 

organizational aspects towards LLL, when more employees recognize their organizations to be 

supportive and informative in their learning, higher learning intention and adult education 
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participation take place (Kyndt et al., 2013a). In this vein, participating in adult education not 

only depends on adults’ individual internal motivation but also on external socio-contextual 

aspects, such as their perception of how supportive an organization is toward employees’ 

learning and development (Tharenou, 1997). 

According to Bronfenbrenner’s (1979, 1986) ecological system theory of the 

microsystem, mesosystem, and macrosystem proposed in the contexts of human development, 

individual learning and development occur through which the progressive process of complex 

reciprocal relationships and interactions are explicitly included. These interactions are not 

limited to simple communications but accommodate the exchange of values between an active 

bio-psychological human organism and persons, objects, and symbols embedded in its 

immediate external environment. Originating from Bronfenbrenner’s scholarly contributions, 

Baert et al. (2006) put particular attention to meso- and macro-levels relating to LLL 

participation along with micro-level. In addition to micro-level factors representing individual 

characteristics, both meso- and macro-levels indicate the surrounding environments of adult 

learners in which social and institutional interactions take place. Put simply, organizations’ 

institutional characteristics and learning activities constitute the meso-level context, whereas the 

broader social context and its actors are associated with the macro-level (Kim & Park, 2022). 

While learning takes place, to some extent, adult learners apply their personal and 

educational experiences in specific instructional situations (Cranton, 2002); thus, the success of 

adult education practices completely rely on establishing a learning-oriented institutional 

environment that provides ample opportunities for adults to build new ideas based on the 

reflection of their experiences. Meaningful learning may occur when educators utilize a process 

of mutual inquiry, rather than simply conveying information and expecting adult learners to 
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merely accept and conform to their instructions. Moreover, based on a deeper comprehension of 

adult education principles, greater emphasis should be placed on the organizational efforts 

incorporating diverse learning styles or preferences in adult education programs and offering 

flexible learning options, thereby overcoming the learning barriers of adult students. To put it 

more concretely, given the foci of LLL, which contains adult learners’ experience, expertise, and 

self-directedness (Booth & Schwartz, 2012), identifying learners’ needs and experiences should 

be placed on a higher priority among the various roles and responsibilities of the adult education 

providers. Furthermore, creating and sustaining a flexible and interactive learning atmosphere is 

required to ensure supportive learning culture within organizations. In such environments, adults 

can become “active agents” in the learning process in which they are “constructing a different, 

more just reality” (Merriam et al., 2007, p. 141). 

The role of institutional elements in adult education participation has been supported by 

the line of research findings. These studies reiterate that adult education participation is able to 

take place not only through the personal backgrounds or psychological characteristics of 

individuals but also by the influence of organizations to which interactions between individuals 

and among segments of the organization occur. For instance, Ivy (2008) presented accessibility 

to learning courses and supportive environments as the main factors that affect adult education 

participation. A recent study conducted by Thongmak (2021) also suggests the effects of 

institutional and pedagogical factors on adult learners’ self-determination and LLL intention, 

which again, improves learning culture in organizations. 

Definition of Working Adults 

From the LLL perspective, working adults are often seen as those who have divergent 

educational demands, dispositional characteristics, and learning expectations compared to adult 
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learners in general. More specifically, Illeris (2003) classified working adults into three groups 

based on their distinctive situational characteristics in learning and development: (1) young 

adults who wish to enter the labor market; (2) adults who work but need to develop their job-

related skills in order to retain and maintain employability; and (3) adults who are unemployed 

and want to re-enter the labor market by increasing their work-related skills and abilities. In line 

with the specific classification of working adults by Illeris (2003), working adults can be simply 

described as those who have various educational and job-related experiences throughout their 

personal lives and in and out of the workplace. Empirical studies conducted to comprehensively 

look at the demographic and socioeconomic characteristics of working adults have revealed that 

most working adults have a higher career-related internal motivation when they participate or are 

willing to participate in adult education (Adamuti-Trache & Schuetze, 2009; Desjardins et al., 

2006). Specifically, when it comes to their employment status, working adults who have part-

time jobs were more likely to engage in adult education than full-time employees (Kazis et al., 

2007), as well as occupation types that require advanced skill sets were positively related to 

working adults’ LLL intention (Desjardins et al., 2006). 

According to the above definition and characteristics, it is reasonable to understand 

working adults as a distinctive group of adult learners. More specifically, in an effort to define 

and classify who working adults are, studies have commonly identified that they can be seen as 

those with various learning and work experiences obtained throughout their lifetime in and out of 

the workplace. It is worth noting that their previous and/or current work-related conditions and 

characteristics and educational attainment could possibly be related to their decision or intention 

to pursue further learning activities. The definition of working adults who participate in adult 

education is not uniform or coherent; therefore, this study identifies working adults by utilizing 
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some part of the definitions stated above or by the broader rationale of adult education. 

Consequently, in this study, working adults are referred to as those who (1) are self-directed in 

their learning and development, (2) are currently working or have recent work experiences, and 

(3) pursue adult education opportunities to cultivate job-related knowledge and skills that are 

necessitated for their professional and career development. Based on this fundamental 

conception of who working adults are and how they learn, the conceptual scope and substantive 

components of adult education will be discussed comprehensively in the following section. 

Concept and Typology of Adult Education 

The Concept of Adult Education 

The concept of adult learning has been widely reviewed over the past few decades, 

particularly in terms of the social and policy implications (Jarvis, 2011). Many researchers have 

contended that learning is not limited to the traditional K-12 school system but embraces the 

entire spectrum of experience gained throughout an individual’s lifetime (Openjuru, 2011). 

Learning is an ongoing process in which knowledge, skills, and values are acquired and 

developed from various places where individuals engage in everyday practices. In light of human 

capital ideals, for working adults, maintaining fundamental skills and competencies could be 

significant indicators of if they can remain employed (Wanberg, 2012; Yamashita et al., 2018). 

For adults who are in the labor force, work-related adult education is an important arena through 

which they can access learning activities and/or take responsibility for learning and is deemed as 

a primary focus of the LLL agenda (Rainbird, 2010). In response, adequate and timely provisions 

of occupational adult education have received increased policy attention (Yamashita et al., 

2018). Both job-related AET and WL are often seen as potential sources of facilitating individual 

skills development and improving organizational-level outcomes (Kis, 2016). As such, many 
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corporate leaders and employers provide educational programs such as on-the-job training 

responding to the concrete evidence that employees’ learning is a substantial proportion of 

organizational success (Kleefstra et al., 2020). According to Desjardins (2011), the conceptual 

similarity and distinction of AET and WL are supposed to be well-reviewed to cope with the 

overarching inquiry of adult education participation. The guiding questions are: what are the 

similarities and differences between AET and WL and how are they compatible under the 

umbrella concept of adult education? 

Traditionally, AET has been researched extensively mostly in the LLL sphere across 

countries and over time, as AET, especially job-related, is a dominant form of adult education 

(Desjardins, 2011). In general, AET comes with a broad range of explanations with respect to 

formats of learning, participants, and providers. The definition of AET refers to “a form of 

learning that takes place in addition or as a complement to formal education and is distinct from 

informal learning, that is intentional but less structured” (Widany et al., 2019, p. 8). In many 

countries, AET plays a pivotal role in improving the “match between educational qualifications 

and skills, increasingly the key competencies, basic skills, as well as a broad participation in the 

labor market” (Findsen & Formosa, 2016, p. 324). An underpinning premise of AET is that it 

typically occurs through both formal and non-formal pathways of participation (OECD, 2013). 

Whereas formal learning takes place in planned and structured environments and is associated 

with traditional forms of institutionally sponsored courses that often lead to a qualification, non-

formal learning is an additional and alternative type of learning that complements formal training 

and is often considered a part of the process of LLL (Widany et al., 2019). 

In regard to WL, the workplace is becoming a primary venue of adults’ learning and 

development as the workplace is regarded as the most suitable and viable location “to learn 
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and/or develop [employees’] vocational practices” (Billett, 2004, p. 317). What is more, learning 

at work is often seen as a potential source not only for improving individual skills development 

but also unleashing corporate productivity (Kis, 2016). Broadly, WL refers to educational or 

training activities undertaken in the workplace with the intention of improving individual and 

organizational performance (Boud & Garrick, 1999; Craig, 1996). According to Fenwick 

(2008b), WL plays an essential role in “expanding human possibilities for flexible and creative 

action in contexts of work” (p. 19). Garavan et al. (2002) also suggested that the primary focus of 

WL should be placed on the acquisition of new concepts and skills that result in “individuals and 

teams refocusing and fundamentally changing their behavior” (p. 61). An underpinning premise 

of WL is that it occurs mostly through informal means (Burke et al., 2015; Livingstone, 2008). 

Whereas formal and non-formal learning takes place in planned and structured environments and 

is associated with traditional forms of institutionally sponsored courses, informal learning arises 

while individuals carry out daily activities and tasks (Schürmann & Beausaert, 2016). Next, 

following this description of the concept of adult education, this study pays particular attention to 

formal AET, non-formal AET, and informal learning at the workplace. 

The Typology of Adult Education 

Along with the definition of LLL, which is “… all purposeful learning activity, 

undertaken on an ongoing basis with aim of improving knowledge, skills and competence” 

(CEC, 2000, p. 3), adult education can be seen as inclusive of any learning activities from a 

personal, social, and employment-related perspectives (Yamashita et al., 2019). A broad scope of 

policies and initiatives across countries have been implemented in an effort to provide LLL that 

is largely in line with labor market demands. Many studies have uncovered that there is a strong 

linkage between adult education participation and an individual’s work life (Merriam et al., 
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2007). In addition to the positive impact on labor market outcomes for individuals, evidence of 

the quality of various forms of adult learning helps organizations make an informed decision on 

whether and how to invest in adult education for their employees (OECD, 2019c).  

Various Forms of Learning: Formal, Non-formal, and Informal Learning 

LLL theories highlight the different approaches to delve deeper into the understanding of 

how adults learn. According to the representative study about the typology of adult learning 

conducted by Jarvis (2010), learning, in general, can be classified into three different forms: 

formal, non-formal, and informal learning. Formal learning is defined as a highly 

institutionalized, chronologically graded, and hierarchically structured education system, 

spanning lower primary school and the upper reaches of the university (Boeren, 2011), or the 

“organized settings leading to official degrees and credits refers to formal education” (Boeren, 

2011, p. 8). Jarvis (2010) provides a similar definition as formal learning is “formal education 

and training that occurs in an education institution and any other bureaucratic organization” (p. 

42), which includes short- or long-term certificates or degrees provided by higher education 

institutions such as colleges or universities. 

Boeren (2011) also identified non-formal learning as an “organized education taking 

place outside the formal education system… In contrast with formal education, non-formal 

education focused on the needs of special groups such as women or adults with literacy 

problems” (p. 335). Jarvis (2010) described non-formal learning as it “refer[s] to the ongoing 

nature of learning that occurs in places such as the workplace, the community, and so on, 

sometimes the learner is actually mentored in these situations” (p. 108). The most representative 

forms of non-formal learning include the planned endeavors of organizations under HRD-driven 

purposes, which take place in and out of the workplace. In addition, non-formal learning often 
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encompasses diverse paid and voluntary community education provided by private, nonprofit, 

religious, and public organizations. According to the differences in physical space where 

learning takes place, non-formal learning is distinguished from formal learning that occurs 

mostly in higher education institutions and does not lead to official credentials such as diplomas, 

credits, or degrees. 

Informal learning is described as the “natural accumulation of knowledge and skills in 

daily life, often unorganized and incidental” (Boeren, 2011, p. 335). For example, it includes 

unstructured learning activities that take place from interactions with family, friends, and 

colleagues, from using printed materials, computers, television, radio, and video, and from 

guided tours in museums and from visiting learning centers such as libraries (Boeren, 2011). 

Corresponding to this fundamental conceptual distinction of adult learning, recent researchers 

have re-classified adult education subsequently into three types based on the difference in 

primary focus and settings of learning: (1) formal AET, (2) non-formal AET, and (3) informal 

learning at the workplace (Desjardins, 2011; UNESCO Institute for Lifelong Learning, 2016). 

Formal Adult Education and Training  

The terminology of adult education has been used to describe all aspects of learning 

activities that take place in and out of the school system. Formal AET is formally designed and 

involves organized learning that mainly occurs in educational institutions such as colleges or 

universities (CEC, 2000). The goal of formal AET is often geared toward gaining certified 

educational outputs such as college diplomas or course completion certificates to compensate for 

the lack of educational qualifications of the workforce (Yamashita et al., 2019). Financial 

support from an employer often serves as a threshold that opens up the possibility of, and 

attributes to adult education participation among working adults, especially low-educated and 
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low-income workers. Desjardins et al. (2006) indicated that tuition aid from employers is a 

significant factor in prompting access to adult education programs at higher education 

institutions. Hence, one of the important facets of formal AET is an organization’s investment in 

human resources to improve their employees’ availability of training funds or accessibility for 

formal education through tuition reimbursement and other supports. 

Today, more and more companies have attempted to provide work-related learning 

themselves as a part of HRD interventions and strategic plans. Still, colleges or universities are 

widely acknowledged as the primary venues for available adult education opportunities (Jarvis, 

2010). Given that formal AET frequently accommodates degree programs at higher education 

institutions, it is important to understand that formalized adult education programs at colleges or 

universities can be described by the work-to-school transitions paradigm. The concept of work-

to-school transitions is considered a primary agenda across multiple countries not only to address 

quality job transitions and employment rate improvement but also to accommodate industrial 

demands in higher education settings. Many employees are pursuing varied career paths and 

transitions, and this set of ongoing changes illustrates the value of work as a composite of 

experiences; accordingly, recurrent education takes place during their lifetime upon the ever-

emerging needs for learning (Brown, 2001). Working adults who experience unexpected mid- 

and later-life career transitions may seek as many opportunities as possible to move into a 

schooling situation that will eventually lead them to a new job or career (Milheim, 2005).  

Interestingly, while there are still discrepancies, or even disagreements abound, gaining 

higher education credentials still seems to be the best strategy against unemployment (Kwiek, 

2012). The career transitions might include new professional roles or responsibilities, and it may 

also require formal certificates that indicate the receipt of specific knowledge and skill sets. 
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According to Coughlin et al. (2016), recent outcomes of adult education in higher education 

institutions are accompanied by job market access and employability (Gallagher, 2020). 

Therefore, degree-seeking at colleges or universities and credentialing agencies that issue 

degrees, certificates, and any other academic awards to the workforce play an important role in 

explaining the concept of formal AET of working adults. In summary, new or additional learning 

is highly required for those who encounter career transitions and necessitate career adaptability. 

Accordingly, the notions of work-to-school transitions and credentialing may articulate well how 

and why formal AET frequently occurs in conjunction with higher education institutions. 

Non-formal Adult Education and Training 

Non-formal AET is often understood in line with its contemporary standard 

conceptualization, which corresponds to all organized learning activities for adults which occurs 

outside of the formal education system (Kalenda et al., 2020). Because non-formal AET has been 

acknowledged as a means to increase knowledge and skills in daily life both in and outside of the 

labor market (Roosmaa & Saar, 2017), non-formal AET is seen as a key driver in socioeconomic 

growth, skills development, and social inclusion of adults (Rubenson, 2018). As such, almost 

equivalent to formal AET, non-formal AET is also structured, organized, and intentional learning 

that takes place alongside educational facilities; however, it can be distinguished from formal 

training by its tacit nature of knowledge accumulation and of which does not lead to credentials 

(Eraut, 2000; Punksungka et al., 2021). By accommodating organized forms of the learning 

process, it occurs mostly in institutionalized settings such as the workplace offering short- and 

mid-term courses, workshops, and seminars (Eurostat, 2016; Jarvis, 2010). Embedded in the 

organization’s authority structure and accountability system, non-formal AET is defined as 

organizationally supported and often occurs through classroom-oriented learning of explicit 
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knowledge (Cseh et al., 2000; Marsick & Watkins, 2001). Importantly, in the workplace, non-

formal AET predominantly occurs through involvement in structured group activities that entail 

social interactions among employees. 

In general, non-formal AET encompasses a planned approach of the organization through 

which trainees can attain specific work-related knowledge and skills (Park & Jacobs, 2011). Also 

emphasized is the use of a systematic approach that the organization involves in the learning 

process to ensure explicit or formalized learning outcomes. As non-formal AET is typically 

developed and implemented systematically, the trainer/facilitator may play an active role during 

the employees’ learning process (Jacobs & Park, 2009). The apparent examples of non-formal 

AET contain typical organization-led training and development programs such as structured on-

the-job training and formal mentoring/coaching. As repeatedly shown, learning opportunities are 

not limited to the school system. Rather, non-formal AET, such as on-the-job training, provides 

adults with a better chance of being employed and well-skilled, as well as a higher likelihood of 

receiving psychological work contracts (e.g., organizational commitment, job satisfaction, and 

knowledge transfer) than formal AET (Pate et al., 2000; Rowden & Conine, 2005). 

Informal Learning at the Workplace 

In contrast to formal AET and non-formal AET, which are both structured and organized, 

informal learning refers to those forms of learning that are “predominantly unstructured, 

experiential, and non-institutionalized” (Marsick & Volpe, 1999, p. 4). Generally speaking, 

informal learning activities take place in daily life without a specific intention to acquire 

formalized credentials that are typical in organized programs (CEC, 2000; Jacobs & Park, 2009; 

Merriam et al., 2007). By nature, adult education or WL cannot be separated from the 

cultural/social circumstances in which social interactions occur (Illeris, 2007; Merriam et al., 
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2007). Conceptually, informal learning is often embedded in everyday practices, entails both 

cognitive and affective activities, and accounts for the dynamics among individuals and learning 

collectives (Fenwick, 2008b; Lundgren et al., 2017).  

In this sense, informal learning at the workplace stresses the interconnectedness of 

employees and their actions within social environments. Notably, informal or incidental learning 

through the form of social interactions may bring specific benefits to individuals in obtaining 

information, resources, and alternative viewpoints in order to solve immediate problems and 

pursue challenges or opportunities (Conlon, 2004; Marsick & Watkins, 2001). Examples of 

informal learning often involve a broader scope of individual activities that are not necessarily 

relevant to occupational needs (e.g., visiting a museum, listening to the radio, and reading a 

book). Besides, the advantage of informal learning at the workplace is that it is often more 

efficient than formal training in occupational and vocational capacity acquisition. As workers 

tend to prefer participating in learning in a socially constructed context (Smith, 2003), in-person 

interactions with colleagues may empower their skills and competencies development (Jeon & 

Kim, 2012).  

Some confusion may arise if the term informal learning is used without a specification of 

how it is related to other similar types of adult education. More specifically, there are still several 

arguments that shed light on the blurred definitional boundaries of non-formal AET and informal 

learning, which both fall outside the categories of formal adult education (Colley et al., 2002; 

Longworth, 2003). Traditionally, non-formal learning and informal learning have been used 

almost interchangeably because of the mutual correspondence and complementarity between 

them (Rubenson, 2011). As Desjardins et al. (2006) highlighted, both informal and non-formal 

learning, self-directed and experiential in common, can be a potential source to spur adults to 
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seek further personal and/or professional development opportunities. More recently, however, 

the concept of non-formal learning is often seen as a midway point between formal and informal 

learning. Especially in the workplace, whereas non-formal AET involves intended pedagogical 

strategies and occurs in time/space formally set aside for trainees’ work and learning, informal 

learning is conceived as taking place in daily tasks and thus encompasses a wide array of 

learning and interactive activities (Livingstone, 1999). All in all, two criteria can be used to 

present the conceptual distinctions among formal AET, non-formal AET, and informal learning 

(see Table 1). 

Table 1 

Classification of Adult Education 

 Institutionalized Non-institutionalized 

Credentials Formal AET 

(e.g., postsecondary education 

institutions) 

 

Non-credentials Non-formal AET 

(e.g., on-the-job training, mentoring, 

apprenticeship) 

Informal learning 

(e.g., self-directed learning, 

communities of practice) 

 

Relationships Between/Among Formal AET, Non-formal AET, and Informal Learning 

Many studies have shown the positive role of work-related adult education in adults’ 

learning and development. Interestingly, non-formal AET and informal learning serve as 

antecedents to pursuing formal AET opportunities at colleges or universities and beyond. 

McGivney (1999) argued that informal learning in the community is an important source that 

may lead to educational progress because it allows adults to interact with significant others who 

encourage individuals to take further learning and development. Maurer et al. (2003) revealed 

that prior education and training experiences in and out of the workplace significantly affect 
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employees’ intention and decision to participate in further learning activities. Desjardins et al. 

(2006) emphasized the important role of learning at the workplace in that diverse work-related 

learning serves as a potential source to motivate adults’ continuous learning and development. 

The authors also substantiated that intended or self-directed non-formal AET or informal 

learning in the community or daily life can result in active engagement in further adult education 

programs. 

This line of research has identified that personal good experiences and timely feedback 

obtained from past work-related learning experiences that occurred in non-formal and informal 

settings, such as apprenticeship, short-term training, mentoring, on-the-job training, seminars, 

and workshops at the workplaces, may affect adults’ decisions to engage in further education and 

training, over formal educational attainment. This decision-making about learning would have 

significant implications, especially for working adults without college-level credentials. Through 

the workplace, working adults may have less-formalized learning related to their job, which in 

turn, this experience may drive them to pursue formalized adult education. Given that formalized 

forms of education (i.e., adult education programs at higher education institutions) requires more 

investment of time, energy, and financial input in general, it is not easy for working adults to 

start or to be involved in formal learning activities. Yet existing studies do not provide much 

evidence on whether non-formal AET or informal learning helps formal AET to take place or 

vice versa. 

Kyndt and Baert (2013) noted that “Taking both formal and informal learning into 

account and differentiating between them might not only enable us to identify mutual and 

distinct antecedents but also allow us to investigate empirically how both forms of learning relate 

to each other. For example, future research could confirm empirically if formal and informal 
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learning are indeed complementary to each other” (p. 307). Although there has been scarce 

empirical evidence that articulates the association, the European Commission (2006) designed 

and proposed the decision-making process of learning. To be specific, through working 

activities, employees may identify their intention to learn for several reasons. If they intend to 

learn and if it takes place in a non-institutionalized setting, it can be informal learning. If learning 

takes place in institutionalized settings such as workplaces or community learning organizations 

without providing education credentials, it can be non-formal AET. Formal AET finally takes 

place within institutionalized settings and provides learners with education credentials officially 

recognized in the nation’s education qualifications system. 

The boundaries between adult education and other relevant forms of learning for adults 

often seem to be unclear; nonetheless, it is imperative to recognize the fact that work-related 

adult education and LLL provide a comprehensive picture of bridging the disciplinary gap. When 

learning takes place, adult learners are often more externally motivated by job security, career 

advancement as higher occupational status, and the educational opportunities to build new social 

relationships (Brown, 2001; McGivney, 1999; Merriam, 2001). This is not limited to improving 

their qualifications and skills, but social responsibilities to uplift their organizations and 

communities (Geduld, 2014). Figure 1 depicts a simplified schematic of how three types of adult 

education and other relevant learning concepts are intertwined and interrelated. For working 

adults, WL (encompasses mostly non-formal AET and informal learning, limitedly formal AET) 

is perhaps the most accessible and appealing form of learning; simultaneously, non-formal AET 

experiences may act as a pipeline to broaden their learning opportunities taking place ‘beyond 

work’ (Desjardins et al., 2006; Maurer et al., 2003). Higher education and apprenticeships can be 

a “last resort” for low academic achievers who are eager to be compensated for their learning 
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demands (Campbell et al., 2006, p. 82). Looking at another side of ‘beyond work’ learning (see 

right in Figure 1), an increased sense of community as a psychological outcome of AET or WL 

participation (Tynjälä, 2013), in turn, likely leads adults to seek developmental learning activities 

(e.g., communities of practice) in their organizations and communities (Billett, 2002a, 2002b). 

Ultimately, adult education plays an integral role in binding the peripheral concepts of work-

related learning altogether. 

Figure 1 

Graphical Representation of the Relationships of Adult Education and Other Relevant Work-

related Learning Concepts 

 

Note. AET = adult education and training. 

Research Gaps 

Notwithstanding many researchers have emphasized the potential importance of diverse 

forms of adult learning for career advancement for adults, there has been limited academic 

scrutiny directly toward comprehensively looking at the dynamics across situational factors on 

working adults’ adult education participation and examining how these contexts shape discrete 

patterns according to the types of adult education participation and the degree to which they 
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participate. As shown, there is a substantial research gap in specifying how different types of 

adult education occur according to individual and organizational aspects and how employees 

participate in any form of adult education for what reasons. Also, it is necessary to empirically 

identify if those different types of adult education are complementary to each other in order to 

understand why and how working adults learn. 

These limitations demand an integrated approach to a thorough understanding of working 

adults’ participation in adult education by the consideration of multiple factors holistically rather 

than simply an investigation of the parts. From the perspective of the complexities surrounding 

the recognition of the typology of adult education, much of this study’s focus is to re-examine 

what contextual factors affect working adults’ adult education participation and how they shape 

different patterns of participation. According to the conception of adult learning, the present 

study considers formal AET, non-formal AET, and informal learning as three major pillars of 

adult education. More specifically, this study premises that determinants and patterns of adult 

education participation of working adults may vary across types of adult education participation 

and its related aspects of factors; accordingly, based on the distinctive nature of adult education 

as assumed, this study investigates how individual-level and work-related contexts of working 

adults are associated differently with formal AET, non-formal AET, and informal learning, 

respectively. 

Key Drivers of Adult Education Participation 

According to the report issued by OECD, adult education participation is defined as 

people’s involvement in formal, non-formal (e.g., on-the-job training, seminars, workshops, 

private lessons), and informal educational activities or training programs (OECD, 2013). As 

reviewed, profound evidence shows that the adult education participation of individuals may 
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diverge across different factors and contexts. Given that employees’ participation in learning is 

constructed from a variety of individual experiences and relations with an organizational 

structure, many researchers have sought to explore how personal dispositions and experiences 

and work-related contextual factors predict formal AET, non-formal AET, and informal learning 

participation of employees (e.g., Punksungka et al., 2021; Schürmann & Beausaert, 2016; 

Tikkanen & Nissinen, 2018). Based on previous studies addressing what determines working 

adults’ participation in adult education, two categories of contexts (i.e., individual-level and 

work-related) and their relevant factors are suggested in the following subsections. 

Individual-level Context 

Past studies on adult education theories and practices have broadened the understanding 

of how individual-level context factors influence adult education participation (Schürmann & 

Beausaert, 2016; Tikkanen & Nissinen, 2016). In other words, a great deal of research evidence 

has shown that personal backgrounds, individual human capital, and various socio-contextual 

characteristics can be a motivator or a barrier to adult education participation. Components of the 

individual-level context widely and commonly studied in the literature include (1) demographic 

information such as gender and age, (2) human capital such as education level, income, health, 

and skills proficiency, and (3) learning-related socio-psychological states such as learning 

attitudes, cultural engagement, and social trust. In the following, empirical findings and 

observations are elaborated on how these components have contributed to the formation of a 

knowledge basis with respect to the examination of adult education participation at the 

individual-level perspective of working adults. 
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Demographic Information 

Demographic characteristics have been considered to have a strong influence on working 

adults’ participation in continuing education (Cookson, 1986; Darkenwald & Merriam, 1982). 

Among many, previous findings on gender and age as influential factors for adult education 

participation have shown inconsistent results. Typically, it is known that workers who are male 

(Ioannidou & Parma, 2022) and younger (Aldridge & Hughes, 2012; Desjardins et al., 2006; 

Boeren et al., 2010) were more likely to participate in adult education programs than female and 

older cohorts. According to Desjardins et al. (2006), older-career adults (aged over 55) were least 

likely to pursue further education for job-related reasons, while the 25-29 age group participated 

more in adult education programs compared to others. Similarly, Adamuti-Trache and Schuetze 

(2009) claimed that younger adults under 25 years of age were more likely to participate in 

university continuing education programs (49%) than those over 25 years of age (38%). 

Although there is a widespread belief that adult education activities are positively related to 

economic and psychological well-being among older workers (Narushima et al., 2018), empirical 

findings have indicated that aging is associated with a lower likelihood of adult education 

participation or negative attitudes toward adult education (Boeren et al., 2010; Roosmaa & Saar, 

2017). 

However, discordant results have also been reported with respect to the association 

between demographic characteristics and adult education participation, indicating that 

participating in adult education may vary across divergent institutional contexts of countries or 

organizations, more specifically, depending on their adult education and HRD policies and 

systems and/or the notion of educational needs and human values. For example, Massing and 

Gauly (2017) found that the training participation of female employees was higher than males in 
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Nordic countries. Similarly, Boeren (2011) suggests that there are no significant gender 

differences in participation in adult education. Adamuti-Trache and Schuetze (2009) also 

demonstrated insignificant differences in participation rates in adult education based on gender. 

In addition, several researchers focused on informal learning at the workplace (e.g., Berg & 

Chyung, 2008; Livingstone, 1999); both studies revealed analogous results of the extent to which 

working adults engaged in job-related adult education increased with age. It implies the 

significance of the aging workforce in maneuvering loosely structured learning and development 

strategies in the workplace. 

Human Capital 

It is widely acknowledged that individuals who have higher human capital tend to pursue 

additional knowledge and skills (Boeren et al., 2010). Such statements have been supported by 

research demonstrating a direct association between the level of educational attainment and the 

degree of adult education participation. Among many, educational attainment has been regarded 

as a salient indicator that predicts working adults’ participation in adult education (Bailey et al., 

2003; Horn & Li, 2009; Kopka & Peng, 1993). In a study conducted by Ioannidou and Parma 

(2022), for instance, highly educated workers were more likely to engage in job-related adult 

education activities, which reiterates that higher education level can improve the possibility of 

adults’ subsequent learning participation (Kyndt et al., 2009; Punksungka et al., 2021; Yamashita 

et al., 2019). Desjardins et al. (2006) proposed that previous education has a substantial influence 

on working adults to pursue further learning; therefore, those whose educational attainment is 

lower are less likely to participate in adult education. According to Støren (2013), qualifications 

(i.e., education) mismatch (not having appropriate education levels for the job) and 

overeducation reduced the likelihood of employees’ learning engagement, whereas 
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undereducation increased it. In terms of qualifications mismatch and educational attainment, 

thus, it is imperative to note that educational shortage can positively affect working adults 

seeking additional learning opportunities, especially among low-educated.  

Income can also act as an important driver and an extrinsic reward for participating in 

LLL (Tikkanen & Nissinen, 2016). Massing and Gauly (2017) showed that financial burden is 

one of the most significant barriers to further formal training access for adults in almost all 

countries. These barriers to adult education participation may be originated from the structure of 

each country’s specific socioeconomic/cultural contexts (Desjardins, 2015). Akin to findings 

reported in existing scholarly works, Punksungka et al. (2021) demonstrated that higher levels of 

educational attainment and income, which are indicative of greater socioeconomic status, are 

closely associated with adults’ participation both in formal AET and non-formal AET. Notably, 

adults, in effect, make a choice by evaluating available resources and expected values return in 

and around them (Cookson, 1986). This concept seems to be highly associated with decisions on 

adult education participation since adults are more likely to be self-directed, goal-oriented, and 

cost-sensitive (Bailey et al., 2003). Therefore, it is straightforward to consider that if one decides 

that there is no extra value or reward in heightening their current educational achievement and 

financial status as a consequence of participating in adult education programs, it is likely that he 

or she might not consider spending their time and money. 

The relationship between health and adult education participation has often been 

neglected; however, it is important to note that health can be understood under a range of non-

economic benefits of adult education (Punksungka et al., 2021). According to rational choice 

theory (Scott, 2000), people always seek to maximize their welfare when pursuing goals. To this 

end, they always evaluate the expected costs and benefits of any action prior to making a 
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decision. Thus, it is reasonable to assume that adults’ health status may influence participation in 

educational activities in response to today’s rapid changes in working conditions, including 

increased work intensity with tight task schedules and deadlines, often paralleled with the aging 

workforce (Eurofound, 2012). Patterson (2018) proposed that incremental decline in health 

increases the likelihood of non-participation in adult education, indicating that poor health can be 

a strong concern for adults to decide not to participate in adult education programs. Additionally, 

adults’ basic skills and LLL were both positive influencers on their health and well-being 

(Tikkanen & Nissinen, 2016), such that enabled their better health information-seeking behaviors 

(Schuller et al., 2010). 

The last two factors relating to human capital are skills proficiency in literacy and 

problem-solving in technology-rich environments (PS-TRE). OECD (2013) has shown that skill 

proficiency in literacy is generally of a crucial indicator in predicting adults’ participation in 

adult education and thereby in improving labor market outcomes and their social and civic life. 

Defined broadly as “understanding, evaluating, using and engaging with written text to 

participate in society, to achieve one’s goals and to develop one’s knowledge and potential” 

(OECD, 2012a, p. 20), literacy skill allows adults to make sense of and utilize resources and 

information found in written texts for coping with job-related or practical matters. According to 

the “use-it-or-lose-it” hypothesis proposed by Salthouse (2006), staying mentally active and 

prepared will help maintain one’s cognitive functioning and thus prevent cognitive decline. In 

this context, skills proficiency and utilization can reinforce and complement each other 

(Punksungka et al., 2021). More importantly, literacy skill does not simply mean being “literate” 

versus “non-literate” dichotomy, rather, it is a continuum of foundational skills and LLL that can 
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be improved across one’s lifetime (Rubenson, 2011). Thus, skill proficiency in literacy is one of 

the major prerequisites for, and often a by-product of, adult education participation. 

In response to today’s fast-advancing technological developments, computers and other 

information and communications technologies (ICT) have been extensively integrated into our 

daily lives (Desjardins & Ederer, 2015). Accordingly, technology-related skills acquisition and 

knowledge of how to use computers and ICT efficiently have become crucial for adults to do 

their tasks both in and out of the workplace. Since many current jobs increasingly require 

problem-solving skills in the workplace, these technology-based changes necessarily result in the 

need for skill proficiency in PS-TRE (Jyung et al., 2020). OECD (2012a) defined PS-TRE skill as 

that used in “digital technology, communication tools, and networks to acquire and evaluate 

information, communicate with others, and perform practical tasks” (p. 47). Hämäläinen et al. 

(2019) report that ICT skill use at work has positively related to PS-TRE skill development. 

According to Jyung et al. (2020), the association between skill proficiency in PS-TRE and adult 

education participation (i.e., formal AET and informal learning) was insignificant, even though it 

was one of the salient factors affecting adults’ sustainable employability and adaptability in 

Korea and Japan. The role of literacy skill proficiency in adult education participation has been 

shown in the literature (Desjardins, 2020), yet there is no clear consensus on the relationship 

between skill proficiency in PS-TRE and adult education participation. The influence of skill 

proficiency in PS-TRE on adult education participation may be sensitive to and vary depending 

on employees’ work environments: the degree to which PS-TRE skill is related to task 

implementation. 
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Learning-related Socio-psychological States 

Over the demographic characteristics and backgrounds, working adults’ learning 

attitudes were among the most powerful predictors of adult education participation (Boeren et 

al., 2010; Maurer et al., 2003). Being labeled interchangeably along with similar terms, such as 

learning dispositions, learning intentions, or simply readiness-to-learn, the concept of learning 

attitudes indicates a psychological state of adults “against which learning processes takes place 

and which influence the capacity of the individual to successfully perform the processes 

(Lavrijsen & Nicaise, 2015, p. 39). Learning attitudes have been known as a central ingredient of 

skilling (Allen & van der Velden, 2012), and accordingly, have received substantial attention in 

LLL policy across countries (OECD, 2012b). In effect, attitudes toward learning in the form of 

intentions, expectations, and the perceived significance of adult education are part of a complex 

process of decision-making in relation to adult education participation among adults (Boeren, 

2016, 2017). The series of scholarly literature came to straightforward conclusions that if one 

underrates adult education or is not interested in it, they tend not to participate (Baert et al., 2006; 

Kyndt et al., 2013b). 

Both Rubenson (1977) and Cross (1981) emphasized the importance of learning attitudes, 

which act as potential drivers resulting in participation in adult education. Maurer et al. (2003) 

found that once adults perceived the benefits of work-related adult education, they were more 

likely to engage in learning activities. Hence, it is important how adults perceive the importance 

and necessity of adult education for their personal and professional growth. Adults’ perceived 

potential benefits of adult education can be separated into two types: extrinsic and intrinsic. 

Extrinsic expectation indicates the perceived outcome that is tangible, capable of being 

evaluated, or visible as a product of education. Often, extrinsic expectation of employees 
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includes better pay, promotions, or job security. Meanwhile, intrinsic motivations are those that 

may fulfill an individual’s interests or increase one’s potential which include maintaining one’s 

human resources or acquiring new knowledge and skills. Contrary to extrinsic motivation, 

intrinsic motivation is often invisible and intangible but pertains to one’s enjoyment of learning. 

In general, work-related adult education bears both extrinsic and intrinsic learning motivations. 

Working adults’ learning needs, such as getting a degree or certificate and changing jobs (i.e., 

extrinsic) and learning advanced work-related skills and techniques or exploring academic 

knowledge (i.e., intrinsic), all influence their decisions to participate in adult education (Feldman 

& Ng, 2011). Bailey et al. (2003) claimed that adults attending community colleges are more 

likely to have specific expectations on attaining job skills rather than have other general and 

academic purposes. In similar, Desjardins et al. (2006) and Adamuti-Trache and Schuetze (2009) 

conclude that most adults have strong job and career-related motivations to participate in adult 

education programs. 

In empirical studies, learning attitudes have been researched frequently in relationship 

with respondents’ levels of education. In general, low-educated adults tend to hold negative 

attitudes toward adult education in that they feel it is meaningless in their personal lives as well 

as in whatsoever learning needs (Boeren, 2016; Illeris, 2006; Rubenson, 2011, 2018). In contrast, 

Lavrijsen and Nicaise (2015), showed that the impact of readiness-to-learn on participation in 

LLL decreases with increasing educational attainment, indicating learning attitudes can be 

considered to be by far the most significant predictor of adult education participation among low-

educated adults. Although it is still widely accepted that well-educated adults tend to have 

positive learning attitudes (Støren, 2013; Tikkanen & Nissinen, 2016), the impact on learning 

attitudes to adult education among working adults should be carefully reviewed, as the attitudes 
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on learning can be influenced or differentiated by diverse meso- and macro-levels of context: 

situational and institutional features of social and organizational groups as well as the welfare 

state and skill-production regime of the country (Kalenda & Kočvarová, 2022; Rubenson & 

Desjardins, 2009). 

Cultural engagement and social trust are a pair of variables which frequently appear 

together within the notion of civic engagement, extensively studied in adult education. The role 

of cultural engagement and social trust are well-documented (Boeren et al., 2010). As suggested 

by Bourdieu’s (1973) theory of cultural reproduction, cultural capital is known to be positively 

associated with one’s socioeconomic status across the lifecycle, and individuals with higher 

socioeconomic status are more likely to possess higher cultural/social values and learning 

opportunities, which in turn, influences their further involvement in educational and cultural 

activities (Desjardins et al., 2006; Tikkanen & Nissinen, 2016). According to the study 

performed by Rüber et al. (2018), the more adults participated in AET, the more likely adults 

possess higher interpersonal skills and trust perceiving other people will behave with good 

intentions, which are key indicators of civic engagement and democracy. Thus, adults’ 

cultural/social orientation and engagement are important aspects in explaining LLL (Rose et al., 

2019) and notably, access and availability of adult education participation may be part of what 

characterizes inclusive social cohesion and citizenship (Desjardins, 2017; Lavrijsen & Nicaise, 

2015). In response, the examination of the effect of cultural activities and social trust on adult 

education participation is arousing the interest of researchers. 

Work-related Context 

Desjardins et al. (2006) suggest that “working life, and more specifically the nature of the 

workplace, is a potentially important factor that motivates many adults to be participative in 
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learning” (p. 77). Suffice it to say, learning-oriented organizational features and working 

conditions play a vital role in fulfilling employees’ learning potential (Marsick, 2009). To 

encourage working adults to engage in further educational opportunities, many organizations 

provide relevant environments and multiple options for learning. This study posits that the extent 

to which employees participate in adult education may differ depending on the type of 

organization since particular job- or task-related factors representing the characteristics or 

institutional efforts of the organization can affect employees’ adult education participation 

differently. Previous studies have identified several work-related predictors associated with adult 

education participation, including employment status and economic sector, years of work 

experience and managerial status, organization size, working time, job satisfaction, and skills 

use at work. 

Regarding working adults’ employment status and the economic sector in which they 

labored, adult education participation rates were higher among workers in professional and 

higher managerial occupations compared to others (White, 2012). According to Desjardins et al. 

(2006), occupation types that require adults to utilize cognitive or technology-related skills in 

their business are positively associated with their intentions to participate in adult learning 

activities. In contrast, adults who work in labor-intensive occupations (e.g., manufacturing, 

transportation) end up having less opportunity to participate in adult education due to the 

occupational characteristics which may be relatively insufficient in time, space, and support for 

learning. Additionally, it is more likely for adults to be involved in job-related LLL programs, if 

they have full-time jobs (Dieckhoff et al., 2007; Kalenda et al., 2020; Kazis et al., 2007) and are 

working in public sectors (Tikkanen & Nissinen, 2018). 
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Both years of work experience and managerial status may reflect the extent to which 

employees are experienced and seasoned in the workplace. Years of work experience are known 

to be related to the basic skills of adults and often signal a better chance of transitions to high-

quality employment over the course of their life (Roberts & Côté, 2014). Empirical findings 

report that years of work experience did not significantly increase the learning attitudes of the 

aging workforce (Lim et al., 2020). However, the strong association between years of work and 

skills proficiency (Rose et al., 2019) reiterates that the extent to which how much adults are 

experienced in the labor force may serve as a motivator to seek further learning activities, in 

order for their continuous skills development, increased earnings, and well-being (Lim et al., 

2018). Particularly, across multiple countries, individuals employed in elementary, assembly, 

trades, and service occupations are less likely to engage in work-related learning and skills 

development activities in the workplace compared to their counterparts employed in managerial 

occupations (OECD, 2013; Pullman & Chen, 2020). Thus, it is reasonable to conclude, adult 

education participation, to respond primarily to the learning and skill demands of working adults, 

is related closely to whether they are experienced in managerial practices in their job 

performance (Lorenz et al., 2016). 

Theoretically, organization size is known to be correlated to formalization within the 

organization (Grinyer & Yasai-Ardekani, 1981). When it comes to the rationale of centralization, 

organization size may influence social capital in the workplace; a larger firm size has more 

concentrated decision-making processes, making human relationships among employees more 

impersonal and less congenial. In contrast, organization size represents the organization’s 

capacity to provide sizable interactions, sufficient learning options, and continuous investment in 

AET (Kwon, 2019). Interestingly, the learning experiences of adults may also depend on the 
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degree of social support from their colleagues (Brown & Bimrose, 2018). In effect, social 

support from “significant others” (Clochard & Westerman, 2020, p. 16) has a positive effect on 

participating in adult education. Aligning with this line of academic discourse, Desjardins et al. 

(2006) revealed that firm size strongly influences the likelihood of working adults’ learning 

opportunities pursuance. Similarly, employees who work at larger companies were much more 

likely to participate in work-related adult education and any other professional development 

programs compared to their counterparts working in a small-sized company (Agbo, 2000; 

Feldman & Ng, 2011; Tikkanen & Nissinen, 2018). 

Several organizational support and resources in terms of flexible working time act as a 

vehicle for working adults to seek adult education opportunities. A series of literature has shown 

various non-financial supports pertaining to adult education participation, including but not 

limited to flexible working time and schedules, provision of sufficient work-related learning 

opportunities through the interaction with supervisors, coworkers, and subordinates, the 

availability of access to professional development programs, and organization’s learning-

oriented resources and policies (Maurer et al., 2003; Merriam et al., 2007). Importantly, the more 

time and support given for further education, the more likely working adults tend to seek 

additional learning opportunities intentionally and in a self-directed manner, which in turn, 

influences their active participation in adult education (Desjardins et al., 2006). Empirical 

research results support this notion that working adults who have more extra time and work 

autonomy to take responsibility for their learning participated more in adult education (Doornbos 

et al., 2004; OECD, 2013; Tikkanen & Nissinen, 2016). Taking the above together, these 

scholarly works indicate how organizations’ work-related conditions play an important role in 
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encouraging decisions or shaping intentions on adult education participation among working 

adults. 

Working adults’ perceived job satisfaction and skills use at work are other important 

work-related predictors of adult education participation. Commitment to one’s job is of utmost 

significance to the progress of continuous learning (Desjardins, 2019; Schürmann & Beausaert, 

2016). Accordingly, task satisfaction, which is closely linked to changing demands of the job, 

serves as the main stimulus for adult education participation. In a similar vein, Schmidt (2007) 

found that job satisfaction has a positive relationship with workplace training. Others also 

discovered that task satisfaction has a positive relationship with informal learning at work (e.g., 

Jeon & Kim, 2012; Rowden & Conine, 2005). 

When it comes to skills use at work, it is a critical factor for working adults’ continuous 

skills maintenance and development. Recently, skills underutilization has been known as a 

widespread concern for both employees and companies in today’s increasingly complex and 

competitive world of work (Desjardins & Warnke, 2012; OECD, 2013). Accordingly, some 

studies paid particular attention to the utilization of skills under the “use-it-or-lose-it” hypothesis 

(Salthouse, 2006). In short, the more employees use their skills in their tasks, the more likely 

they participate in adult education to continue to develop their occupational potential, and vice 

versa (Desjardins & Warnke, 2012). In a study of Nordic countries, Tikkanen and Nissinen 

(2018) discovered that above-average utilization of skills at work increased employees’ 

likelihood of participation both in formal AET and non-formal AET. Researchers have also 

suggested that working adults in a skills shortage situation were less likely to participate in 

employer-sponsored training programs (Desjardins & Rubenson, 2011). In a similar vein, several 

studies also paid special attention to the issue of skills mismatch under the assumption that 
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continuing education can bring extrinsic rewards for adults in the later stages of their life. 

Desjardins and Rubenson (2011) suggest that high-skilled adults were more likely to participate 

in employer-sponsored training programs. On the contrary, Brown and Bimrose (2018) contend 

that negative experiences in previous education and a deficit in skills may rather motivate 

working adults to re-engage in LLL. In alignment with the statements and rationale about skills 

proficiency described above, this study looks at literacy and ICT as two sub-items of skills use at 

work. 

Based on the overview of the literature on how demographic characteristics, human 

capital, learning-related socio-psychological dispositions, and working conditions influence 

working adults’ adult education participation, this study targeted and categorized the individual-

level and work-related contexts of factors. Table 2 briefly presents the selected key drivers 

indicating empirical evidence of their effects and relevant theoretical and conceptual 

underpinnings. It is important to know that these factors act as initiators to participation, or vice 

versa, and the results are incoherent according to divergent study samples and research design 

along with a larger context of the study. The existing empirical evidence of using only a few 

predictors in the statistical analysis is somewhat limited to generalizing the results. When it 

comes to the purpose of the study, this present study focuses on providing a holistic picture of 

adult education participation. In this sense, the findings of this study may contribute to shedding 

light on novel insights and knowledge basis: an examination of the extent to which how the 

relative importance of these factors differ and how those are associated with shaping different 

patterns of adult education participation among working adults. 
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Table 2 

Selected Key Drivers of Adult Education Participation 

Factor Effect on adult education participation and theoretical rationale 

Demographic information 

Gender Men participated more in general (Ioannidou & Parma, 2022); female 

employee participation was higher in Nordic countries (Massing & Gauly, 

2017). 

Age An inverse relationship (Boeren et al., 2010; Desjardins et al., 2006); 

elderly workers were more likely to participate in informal learning (Berg 

& Chyung, 2008; Livingstone, 1999). 

Human capital 

Education level A salient indicator predicting AET (Kopka & Peng, 1993); higher 

educational attainments increase the likelihood of subsequent learning 

(Ioannidou & Parma, 2022; Punksungka et al., 2021). 

Income An extrinsic reward for AET (Tikkanen & Nissinen, 2016); a barrier to 

non-participation of low-skilled (Massing & Gauly, 2017). 

Health Declines in health increase the likelihood of non-participation in AET 

(Patterson, 2018); inversely, LLL and health information-seeking 

increased health (Tikkanen & Nissinen, 2016) – rational choice theory 

(Scott, 2000) and motivation theory (e.g., Maslow’s). 

Skills 

proficiency 

A major prerequisite for and often a by-product of AET (Desjardins, 

2020; Jyung et al., 2020); a relationship between basic skills and LLL can 

be seen as a continuum (Rubenson, 2011). 

Socio-psychological state 

Learning 

attitudes 

A central ingredient of skilling and AET (Allen & van der Velden, 2012; 

Boeren, 2017; Lavrijsen & Nicaise, 2015); intertwined with both extrinsic 

and intrinsic motivations (Fouarge et al., 2013; Kyndt et al., 2011) – 

theory of reasoned action quoted in Tikkanen & Nissinen (2018). 

Cultural 

engagement 

A positive relationship between volunteerism (i.e., civic engagement) and 

AET (Desjardins et al., 2006; Rose et al., 2019) – theory of cultural 

reproduction (Bourdieu, 1973). 

Social trust Access and availability of AET are what characterize inclusive social 

cohesion and citizenship (Desjardins, 2017; Lavrijsen & Nicaise, 2015). 
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Factor Effect on adult education participation and theoretical rationale 

Work-related context 

Employment 

status 

Higher participation among full-time employees (Dieckhoff et al., 2007; 

Kalenda et al., 2020). 

Economic 

sector 

Participation across sectors varies (Dieckhoff et al., 2007); higher 

participation among professionals (with cognitive or technology-related 

skills) (Desjardins et al., 2006; White, 2012) and public sectors (Tikkanen 

& Nissinen, 2018). 

Years of work 

experience 

A signal of a better chance of transitions to high-quality employment over 

the life course (Roberts & Côté, 2014); a motivator to seek further 

learning for skills and career development (Rose et al., 2019). 

Managerial 

status 

Related to basic skills (Roberts & Côté, 2014); higher participation among 

managerial employees across multiple countries (OECD, 2013; Pullman 

& Chen, 2020). 

Organization 

size 

Indicating the organization’s capacity to invest in AET (Kwon, 2019) and 

the amount of social capital (Brown & Bimrose, 2018; Clochard & 

Westerman, 2020); higher participation among large firms (Feldman & 

Ng, 2011). 

Working time Related to non-financial support (Maurer et al., 2003), work overload is a 

barrier (Massing & Gauly, 2017); more work autonomy is likely to take 

more responsibility for learning (OECD, 2013). 

Job satisfaction Commitment to the job is of utmost significance to learning progress 

(Desjardins, 2019); directly associated with training (Schmidt, 2007) and 

informal learning (Jeon & Kim, 2012). 

Skills use at 

work 

Positive effect: the more participation in AET, the more likely higher 

skills utilization (Tikkanen & Nissinen, 2018) and the less likely skills 

shortage or deficit mismatch (Desjardins & Rubenson, 2011) – ‘use-it-or-

lose-it’ (Salthouse, 2006) and intellectual challenge (Desjardins & 

Warnke, 2012) hypotheses. 

 

Theoretical Framework 

The former section provides a substantial body of theoretical underpinnings and 

empirical evidence of the dynamics of factors affecting working adults’ participation in adult 

education. In this section, two theoretical frameworks are applied accounting for adult education 
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participation of working adults: (1) HRD learning participation theory (LPT) proposed by Wang 

and Wang (2004) and (2) comprehensive lifelong learning participation model (CLLPM) 

suggested by Boeren et al. (2010). These two theories hold similar perspectives on adult 

education participation: the nature of work-related learning participation is that of depending on 

a variety of individual-, organizational-, and environmental-levels of factors and can be seen as a 

composite of their dynamics. 

HRD Learning Participation Theory 

The HRD LPT (see Figure 2) captures a comprehensive picture of how individual and 

contextual variables interact and thereby influence the mechanisms of learning through the lens 

of HRD. Given that enhancing human capital is the overarching goal of HRD and thus, enriching 

learning opportunities may be the most desired strategy of the organization (Marsick & Watkins, 

2015). In addition, comprehending the various dimensions of learning is essential to investigate 

the phenomena of adult education participation in-depth. This theoretical framework offers 

multi-dimensional constructs articulating employees’ learning participation, including individual, 

learning process, organizational, and environmental clusters. 

The individual cluster includes factors pertaining to the demographic and psychological 

dispositions of adult learners, such as motivation, self-efficacy, organization membership, 

personal characteristics, learning style, and perceived learning needs and benefits. The learning 

process cluster contains learning-related variables measuring the degree to which institutional 

efforts offer learning activities such as needs assessment, quality instructional design, learning 

delivery platform, and instructor or facilitator. Evidently, participating in any form of adult 

education (i.e., formal AET, non-formal AET, informal learning) may diverge according to the 

physical or environmental features of the organization in which employees work. The 
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organizational cluster represents workplace contexts such as organizational support, policies, 

and regulations. According to Wang and Wang (2004), significant factors that encourage 

employees to seek further education and training opportunities include whether the organization 

has a learning-oriented culture and policies that encourage adult education participation. Finally, 

factors in the environmental cluster (e.g., economic and labor market conditions) play a 

mediating role in connecting the previous three clusters. 

Figure 2 

Graphical Representation of HRD Learning Participation Theory 

 

Source: Wang & Wang (2004, p. 334) 

Comprehensive Lifelong Learning Participation Model  

The CLLPM (see Figure 3) present an outline of an integrated model of participation in 

adult education. According to Boeren et al. (2010), the decision to participate in adult education 

relies on a variety of factors at three layers: individual, institution, and socioeconomic contexts. 

To be specific, this model is presented as individuals (micro-level) and organizations (meso-

level) are embedded in society (macro-level) as a whole. The authors articulate that the 
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individual (i.e., left block in the figure) and educational institutions (i.e., right block in the 

figure) are the central elements of adults’ learning participation, and the two blocks are 

interconnected; therefore, the intention and decision to participate in adult education are 

structured by the means of an interaction between individuals’ demand and institution’s supply. 

The central unit on the micro-level is obviously the individual. Boeren et al. (2010) 

propose a comprehensive review of adult learners’ personal background, and illustrate that the 

perception of adult education participation is dependent upon myriad factors including but not 

limited to the adults’ socioeconomic (e.g., employment status, occupational status), socio-

demographic (e.g., gender, age, educational attainment), sociocultural (e.g., cultural engagement, 

social participation), psychological (e.g., attitudes, motives, satisfaction, intentions), and relevant 

others (e.g., family, employer, reference group). The list of individual-level factors reiterates that 

adults are embedded in the social context, which is built upon the basis of rules and tasks that are 

to be kept. The core element of meso-level is the educational institution, indicating a series of 

organizational factors associated with the institution at large. The factors included but not limited 

to are organization size, accessibility, flexibility, the degree to which the level of learning 

support systems is developed, and the extent to which it attracts marginalized groups of people 

within the organization. The organization’s learning culture is the basis of affecting working 

adults’ decision to participate in adult education. Thus, lowering institutional barriers and 

striving for enough flexibility to respond to the educational needs of individuals can be a 

promising strategy for the institution. Finally, the macro-level factors contain much broader 

aspects, such as the labor market regime, welfare policies, and skill formation systems of the 

country. The underlying assumption is that LLL can be defined as of the utmost importance of 

which human capital and social outcomes can be increased at large. Therefore, it is 
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straightforward to conclude that the realm of national economic policy has a considerable impact 

on individual adult education participation. 

Figure 3 

Graphical Representation of Comprehensive Lifelong Learning Participation Model 

 

Source: Boeren et al. (2010, p. 56) 

Taken together, both HRD LPT and CLLPM elaborate that participating in adult 

education can be seen as the consequence of the interactions between individual- and 

organizational-level factors that are intertwined and complementary to each other. Of 

fundamental concern is the fact that both the individual and the institutional contexts are 

embedded in social structure and the complex nature of learning may influence participation in 

adult education. The primary focus of these models is therefore broadening the scope of adult 

education or LLL inquiry by embracing a holistic approach (Boeren et al., 2010). By far, these 

theoretical frameworks have drawn considerable research attention, and have contributed to 

making huge progress in testing and uncovering the complexities of adult education 

participation. This line of scholarly works provides a deeper understanding of how various 
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aspects of factors are intertwined. Nonetheless, they are limited in aggregating a wide range of 

micro and institutional levels of factors at once. The purpose of this study is to re-examine 

determinants and patterns of working adults’ adult education participation. To address the 

research gap and aforementioned research questions concerning the decisive role of individual-

level and work-related contexts in predicting and shaping patterns of adult education 

participation among working adults, this present study places particular attention on the 

individual-level (i.e., micro-level) and organizational (or institutional)-level (i.e., meso-level) 

layers illustrated in both HRD LPT and CLLPM.  
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CHAPTER THREE 

Methods 

In this methodology chapter, the research design will be discussed to fulfill the purpose 

and the research questions of this study as aforementioned. More specifically, first, the data 

source and sample that are utilized for data analysis will be described. Then, selected variables 

and their measurements will be depicted. Target variables were carefully chosen based on the 

key drivers and theoretical frameworks regarding adult education participation discussed in 

previous sections. In addition, the analytic strategy section will specify the two main analytic 

techniques (i.e., RFCs and LCA) and how they can be employed to obtain novel information 

about determinants and patterns of working adults’ adult education participation, along with the 

advantages and limitations of the analytic choice. 

Data Source and Sample 

The data is drawn from the PIAAC dataset conducted and developed by the OECD. 

PIAAC gathers data with respect to basic skills such as literacy, numeracy, and PS-TRE, along 

with extensive background data including but not limited to demographic, socioeconomic status, 

education and work history, and behavioral information among adults who are aged 16 to 65 

years old. PIAAC data provides nationally representative estimates of adults’ learning and 

development in and out of the workplace by measuring the degree to which their participation in 

various types of education and training activities undertaken by adults for professional or 

personal reasons. Hence, PIAAC data is valid to use, given a widely accepted perception of the 

importance of adult education as a prerequisite for working adults’ social inclusion and effective 

job performance (CEDEFOP, 2016). For this current study, the latest U.S. PIAAC data collected 

in 2017 is used. The respondents aged 25 to 65 years old who had recent work experience in the 
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12 months prior to the survey were selected, while those aged 16 to 24 years old were excluded 

to reflect the theoretical rationale and nature of adult education in which individuals aged 25 or 

over typically participate (Desjardins, 2015). 

Noticeably, data pre-processing is an imperative step in data mining techniques after data 

exploration. Particularly in non-parametric data analytics, missing values present in datasets can 

cause a decrement in efficiency while the data is selected or extracted if it is not handled 

properly (García et al., 2016). From a machine learning standpoint, treating missing data is 

pivotal as it may lead to the misclassification of the classifier and thereby negatively affects the 

predictive performance of the model (Chakraborty et al., 2021). Hence, missing data were 

eliminated from the original dataset by dropping the empty column before the RFCs formulation. 

For developing RFCs models, training and testing sub-datasets were yielded from the cleaned 

dataset. Consequently, the total sample size for this study includes 1,283 respondents. 

Variables 

As noted earlier, the investigation of both individual-level and work-related contexts of 

factors addressed by the enormous volume of literature has contributed to deepening the 

understanding of what makes working adults become lifelong learners. In this section, the target 

variables of this study are specified based on the comprehensive review of key drivers of adult 

education participation of working adults (see Table 2 above) as well as two theoretical 

frameworks that holistically demonstrate how the individual and organizational aspects are 

interrelated and how the dynamics of these aspects influence adult education participation: the 

HRD LPT proposed by Wang and Wang (2004) and the CLLPM presented by Boeren et al. 

(2010). 
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Outcome Measure 

Although it is widely known that employer-sponsored educational opportunities are the 

predominant form of job-related adult education, simultaneously, others argue that informal or 

incidental learning at the workplace often occupies a substantial proportion of work-related 

learning compared to formal training (Patterson & Paulson, 2016). In this vein, this study posits 

that the study findings will provide a better understanding of different patterns of learning 

participation depending on the types of adult education. Herein this study focuses on working 

adults’ participation in formal AET, non-formal AET, and informal learning as major outcome 

measures based on the evidence that the majority of adult education programs are undertaken for 

fulfilling occupational needs (Desjardins, 2011). 

In the PIAAC dataset, formal AET is recorded as a binary measure indicating whether the 

respondent has participated in job-related formal education and training (0 = did not participate, 

1 = participated) in the past 12 months preceding the survey. Similar to formal AET, non-formal 

AET is a binary variable that refers to whether the respondent has participated in non-formal 

education for job-related reasons (0 = did not participate, 1 = participated) in the last 12 months 

prior to the PIAAC assessment. 

The measurement of participation in non-formal AET consists of four survey items in the 

PIAAC dataset: (1) open or distance education, (2) on-the-job training, (3) seminars or 

workshops, and (4) private lessons. These four sub-items were combined to construct the 

targeted non-formal AET participation variable. In the original dataset, informal learning is an 

ordinal variable that refers to the degree of how often the respondent participates in informal 

learning activities for job-related reasons (1 = never to 5 = every day) in the last 12 months 

preceding the survey. 
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The sub-items measuring informal learning participation include (1) learning from co-

workers/supervisors, (2) learning-by-doing, and (3) keeping up to date. Similar to the variable 

aggregation method used for non-formal AET, these three sub-items were also combined as one 

to represent a larger category of informal learning participation. Also, the informal learning 

variable was recoded and treated as a dummy variable to change the original response scale (i.e., 

ordinal) to a binary (0 = did not participate, 1 = participated). In detail, the “never” response was 

recoded into 0, and the remaining options scored between 2 and 5 points were collapsed into 1 

(to be further explained in the next section). The objective of the procedure was basically to 

make every measurement scale of adult education participation variables identical, which is a 

pre-processing step to run both RFCs and LCA. 

All three larger categories of adult education participation were treated as dependent 

variables in each RFCs model configuration. In two-step LCA modeling (to be explained in 

detail in the next section), however, sub-items for adult education participation variables were 

entered as indicators instead of aggregated ones: one formal AET, four non-formal AET, and 

three informal learning. 

Independent Variables 

Independent variables of this study include the respondent’s individual-level and work-

related contexts. The individual-level context reflects the respondent’s demographic information 

(i.e., gender and age), human capital (i.e., education level, monthly income, health, and skills 

proficiency in literacy and PS-TRE), and learning-related socio-psychological states (i.e., 

learning attitudes, cultural engagement, and social trust). The work-related context of 

respondents contains variables representing their job-related conditions: employment status, 
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years of work experience, economic sector, organization size, managerial status, working time, 

job satisfaction, and two sets of skills use at work (i.e., literacy and ICT). 

Individual-level Context 

Demographic Information. In measuring the demographic information of respondents, 

gender is a dummy-coded variable (0 = female, 1 = male). Age was measured in 10-year 

intervals ranging from 25 to 65 years old (1 = 25-34 years old to 4 = 55-65 years old). 

Human Capital. In the PIAAC survey, education level is measured by the highest level 

of formal education obtained by respondents, with six categories (1 = lower secondary or less to 

6 = tertiary – master/research degree). This study recoded this variable into a binary in which 0 

indicates “less than a bachelor’s degree” and 1 indicates “a bachelor’s degree or higher”. 

Monthly income was measured by a derived variable of the monthly income percentile rank with 

six levels (1 = less than 10% to 6 = 90% or higher). The respondent’s state of health was 

measured based on self-assessment using a 5-point rating scale where the lowest value of 1 

indicates “poor”, to the highest value of 5 indicates “excellent”. Skill proficiency in literacy is a 

continuous variable with scores ranging from 0 to 500. It was measured by the assessment of 

survey participants’ skills in reading, understanding, and applying different sorts of texts for 

specific purposes. To address measurement error of the PIAAC literacy evaluation (see Feinberg 

et al., 2019), this study used the average score of all ten plausible items (PVLIT 1–10), which 

were administered to respondents to collect information on literacy proficiency. Similar to 

literacy proficiency, skill proficiency in PS-TRE is a continuous variable indicating the score 

(ranges 0 to 500) of respondents’ skills in using digital technology and tools to acquire 

information and complete relevant activities with certain goals. To account for measurement 
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error, the average score of ten plausible items (PVPSL 1–10) was used, which were generated to 

assess participants’ performance on PS-TRE. 

Learning-related Socio-psychological States. In the PIAAC assessment, learning 

attitudes are estimated with an index derived from a set of six items measuring the degree to 

which participants rate their learning motivation and strategies by a 5-point scale (1= not at all to 

5 = to a very high extent): (1) relate new ideas into real life, (2) like learning new things, (3) 

attribute something new, (4) get to the bottom of difficult things, (5) figure out how different 

ideas fit together, and (6) looking for additional information. This study used the average value 

of these sub-items. As another independent variable representing the respondent’s socio-

psychological states, the PIAAC identifies cultural engagement as the extent to which how much 

the respondents participated in voluntary work for non-profit organizations such as a charity, 

political party, trade union or other non-profit institutes, with a 5-point scale (1= never to 5 = 

every day). This measurement of volunteerism is straightforward to the notion of cultural (or 

civic) engagement (Rose et al., 2019). The PIAAC survey measures social trust with two 

statements with a 5-point Likert scale (1 = strongly agree to 5 = strongly disagree): “There are 

only a few people you can trust completely” and “If you are not careful, other people will take 

advantage of you”. It is worthwhile to know that in PIAAC studies, social trust has long been 

seen as a core aspect of the estimation of social cohesion and has often been used by researchers 

to examine a prime attribute of a democratic society (Rose et al., 2019). For the social trust 

variable, these two sub-items were averaged and used for statistical analysis. 

Work-related Context 

In general, employment status indicates whether respondents were employed full-time 

(i.e., working 35 hours or more per week) or part-time (i.e., working less than 35 hours per 
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week) and unemployed. As described, the target sample of this study is working adults who were 

currently in the labor force or had recent work experience in the 12 months prior to the PIAAC 

survey. Hence, unemployed adults were not considered for the analysis; accordingly, 

employment status was measured as a dummy-coded variable (0 = full-time, 1 = part-time) in 

this study. The years of work experience variable is a continuous variable ranging from 0 to 47 

and was measured by respondents indicating how long they had been paid in the workforce 

during their lifetime. For the economic sector variable, working adults’ job sector is separated 

into dummy categories (0 = private, 1 = public). In the original dataset, employees who are 

working in non-profit organizations were combined into the value of 1, indicating the public 

sector. Organization size was measured by an ordinal scale that indicates the amount of people 

working for the employer (1 = 1-10 people to 5 = more than 1,000 people). Managerial status 

was a binary measure indicating whether the respondent performs managerial/supervisory duties 

or not (0 = no, 1= yes). Working time represents respondents’ work hours per week at their job or 

business and was measured by an ordinal scale (1 = 0-20 hours to 6 = more than 100 hours), with 

higher values indicating more working time.  

In terms of the variables measuring respondents’ perception of their working conditions, 

the PIAAC survey assesses job satisfaction with the statement, “All things considered, how 

satisfied are you with your current job?” by a 5-point Likert scale (1 = extremely dissatisfied to 5 

= extremely satisfied). Two skills use at work (i.e., literacy and ICT) measure the degree to 

which the respondent utilizes different types of skills required to do their job with a 5-point 

Likert scale (1 = never to 5 = every day). The scale of each type of skill use at work varies 

according to the number of questionnaire items. Literacy skill use at work is comprised of twelve 

sub-items. Eight items measure reading literacy: (1) read directions or instructions, (2) read 
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letters, memos or mails, (3) read newspapers or magazines, (4) read professional journals or 

publications, (5) read books, (6) read manuals or reference materials, (7) read financial 

statements, and (8) read diagrams, maps or schematics. Whereas four items measure writing 

literacy including (1) write letters, memos or mails, (2) write articles, (3) write reports, and (4) 

fill in forms. ICT skill use at work is composed of seven sub-items. Three sub-items measure the 

extent to which how often the respondents usually use the internet (1) for emails, (2) for work-

related information, and (3) to conduct transactions. The other four items are related to computer 

use at the workplace, including (1) spreadsheet, (2) Word, (3) programming language, and (4) 

real-time discussions. 

Analytic Strategy 

Random Forest Classifiers 

Scholars in education research have sought to understand various factors affecting 

individuals’ formal, non-formal, and informal learning experiences. This body of scholarship has 

primarily utilized traditional statistical analysis. For instance, many studies use OLS regression 

or any other linear estimation method to calculate the effect size of numerous explanatory 

variables in shaping dependent variables and provide information regarding the statistical 

significance of those factors. While these studies have significantly contributed to the 

understanding of this matter, one of the limitations is that classical statistical approaches are 

heavily based on several strong parametric assumptions, such as linearity and non-

multicollinearity. For instance, when researchers include interrelated independent variables, the 

statistical significance of inter-related variables is affected. Given the limitation of traditional 

statistical approaches, this study utilizes an alternative analysis technique ‒ RFCs, which is a 

non-parametric and data-driven modeling strategy. 
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The RFCs technique is a popular machine learning method that social scientists have 

recently applied to calculate the relative importance of explanatory variables (e.g., Choi et al., 

2020; Kim & Park, 2022) and is also known as a robust supervised classification algorithm that 

is composed of a collection of tree-structured classifiers. The RFCs method is one of the 

ensemble machine learning algorithms that utilize multiple decision trees. These decision trees 

are collected to construct forests that provide information on what factors most efficiently predict 

and explain the dependent variables without strong parametric assumptions. The RFCs method is 

widely acknowledged for achieving a higher classification accuracy (Lin et al., 2019). RFCs are 

yielded by drawing a subset of training samples through replacement (i.e., a bagging approach), 

and the classification results are decided by the votes of all trees (Breiman, 2001; Schapire et al., 

1998). To fully understand RFCs, therefore, it is necessary to look closely at how decision trees 

work. 

Figure 4 displays an example of one of the decision trees yielded from the dataset. 

Decision trees are built by randomly selected samples – the entire population is divided into 

training and testing datasets with a ratio of 7:3. The training dataset is used for predictor 

discovery through supervised classification and to generate a plausible model. The testing dataset 

tests the model performance generated in the training sample. To build a decision tree 

classification model, Classification and Regression Trees (CART) analysis was employed 

through the “rpart” package in R software which is based on the Gini impurity index (Ripley, 

2023; Therneau & Atkinson, 2022). The CART analysis searches and partitions the variable and 

then assigns a predicted class to each sub-group (e.g., non-participated, participated). With 

repetition of the same process on each predictor in the dataset, the CART identifies the optimal 

overall split by iteratively testing all possible splits and producing the greatest reduction in Gini 
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impurity. The CART model recursively splits these subsets until a specified number of nodes are 

created, or a further reduction in node impurity becomes impossible (Loh, 2011). 

For this decision tree example, from the total sample of 1,283 working adults regarding 

formal AET participation, 886 were assigned to the training dataset, and 397 were assigned to 

the testing dataset, respectively. Two sub-groups were identified: a group of working adults who 

participated in formal AET and a group of working adults who did not participate. As illustrated 

in Figure 4, the first variable selected to split the data was years of work experience, as this 

variable is associated with the lowest Gini impurity. In this decision tree, 14 terminal nodes were 

identified, representing the number of working adults who participated in formal AET or not. 

Moreover, in the far-right node, among 11 working adults who satisfied the data splitting rule 

(i.e., years of work experience < 8, literacy skill use at work < 3.75, employment status ≠ 0, and 

age < 2), 10 working adults were predicted to participate in formal AET. 

Figure 4 

A Part of Decision Tree of Formal Adult Education and Training Participation 

 



73 

 

In RFCs, each decision tree is trained using a subset of data (i.e., testing dataset) that is 

randomly sampled from the original training dataset. This strategy is applied to improve the 

robustness against overfitting (Zhong et al., 2015). To reduce the redundancy of independent 

variables while increasing the robustness of the trees in a forest, only a subset of randomly 

selected variables is considered to form the split nodes of each tree (Liaw & Wiener, 2002; Xu et 

al., 2019). Then, the final results of RFCs are decided by aggregating predictions of each 

individual tree (Lin et al., 2019). The RFCs technique uses two hyperparameter values to 

improve model performance: ntree and mtry. ntree is simply the number of trees in a forest, and a 

larger ntree can increase the stability of the RFCs model while decreasing the degree of overfitting 

(Liaw & Wiener, 2002). As another hyperparameter, mtry is the number of variables available for 

splitting at each tree node, which determines the diversity among decision trees. 

Next, two computational strategies are broadly employed as the optimization criterion to 

validate the model performance when tuning hyperparameters: k-fold cross-validation and out-

of-bag (OOB) errors (Kohavi, 1995). The first one is k-fold cross-validation, in which multiple 

rounds of validation are performed using different partitions of a dataset, and the final result is 

averaged over the k-rounds to evaluate the model performance (Xu et al., 2019). The RFCs 

technique also gives an unbiased estimate based on OOB data, which is not drawn by 

bootstrapping for growing an individual decision tree at the training phase. In consequence, OOB 

error provides information in relation to the mean prediction error of each subset for training 

(Lin et al., 2019). Liaw and Wiener (2002) suggest that combining these two strategies can 

reduce the overfitting risk. According to Liaw and Wiener (2002) and Xu et al. (2019), there are 

four steps of the RFCs model configuration described as follows (see also Figure 5): 
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▪ Bootstrapping sampling: Produce ntree subset samples from the original training dataset, 

where ntree is the number of trees to grow. 

▪ Model training using the random variable subset: Grow decision trees on each bootstrap 

sample, during which, randomly draw a subset containing mtry independent variables at 

each splitting node and determine the optimal split based on this subset of variables only. 

▪ Model prediction: Obtain classification predictions over ntree decision trees. For each 

individual tree, the prediction is the mean of the dependent variable values at the 

corresponding leaf nodes. 

▪ Result aggregating: Compute the final prediction by averaging ntree predictions in the 

forest. 

Figure 5 

A Schematic of the Random Forest Classifiers Algorithm based on Bagging Method 

 

Source: Xu et al. (2019) 
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In these steps of RFCs model configuration, it is important to know how variable 

importance is calculated. Decision trees randomly select samples from the entire dataset and split 

them into several subsets via a tree-based algorithm to understand relatively important factors in 

shaping individual predictions on the dependent variable. Each split utilizes simple rules – if an 

explanatory variable is measured as a binary variable (e.g., 0 = no, 1 = yes), it is straightforward 

that the tree simply splits the data based on these two values. Every time the tree splits the data 

based on an independent variable, it calculates how much variance in the dependent variable is 

reduced, denoted as variance reduction, and it is logged for each independent variable. After the 

initial dataset was divided into two subsets, the decision tree continued to split these subsets 

based on the independent variables associated with the highest variance reduction. The decision 

tree kept splitting the data according to the same rule until the variances of the subsets became 

zero. At the end of this process (when the tree completes the splits), the average variance 

reduction of the dependent variable is calculated for each independent variable. When an 

independent variable is associated with a larger variance reduction than others, it concludes that 

this particular independent variable is more important than others in predicting the dependent 

variable.  

Consequently, machine learning computation for RFCs model configuration contributes 

to producing a measure of the importance of the independent variable on the predictive model 

(Breiman, 2001, 2017; Liaw & Wiener, 2002). Arguably, the most practical advantage of 

utilizing the RFCs algorithm is that it can provide relative importance evaluation among 

variables, which allows for determining informative salience indicators on a dependent variable 

(Lin et al., 2019; Strobl et al., 2008). 
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Conducting Random Forest Classifiers 

In this study, a prediction model on adult education participation of working adults’ was 

constructed based on the RFCs algorithm as follows. First, requested k samples from the input 

dataset using bootstrap sampling (random sampling with replacement) to produce the training 

dataset with k trees. As mentioned earlier, RFCs employ multiple decision trees for each forest. 

In this study, each forest includes 500 decision trees and calculates the mode rankings of each 

independent variable. Then, approximately 1/3 of the samples were selected (OOB data) and 

were used as the testing dataset to evaluate model performance. Second, m variables were 

randomly selected in each node and generated the best split based on the lowest OOB errors. Due 

to the socioeconomic nature of the dataset (Choi et al., 2020), this study also implements a 4-fold 

cross-validation strategy before concluding on the variable importance. This means, 4 forests 

were created that include a total of 2,000 decision trees using random sampling with 

replacement. This strategy helps to improve the model accuracy. Next, the classification results 

were obtained based on the voting result of all trees, and the relative variable importance was 

ranked by the mean decrease accuracy (MDA). The MDA indicates the increase in OOB errors 

when random noise is added to one variable (Lin et al., 2019). For this measure, a higher value 

suggests greater importance of the predictor on the dependent variable. It should be noted that 

the RFCs method is not a parameterized model, therefore, does not provide the estimated 

coefficients or their statistical significance, unlike traditional parametric regression models 

(Strobl et al., 2008). As such, a careful interpretation is needed as the utilization of RFCs 

provides information on the relative importance of each independent variable but not on the 

directionality of these variables. 
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In order to address the aforementioned purpose of the study and related research 

questions (RQs 1–3), each RFCs model was built using the “randomForest” package (Liaw & 

Wiener, 2015), which is deployed to estimate a tree-based classification model in R software 

version 4.1.1 (R Core Team, 2021). To compare the model performance (i.e., classification 

accuracy) of the RFCs algorithm over the traditional OLS regression method, binary logistic 

regression (BLR) analysis was also conducted using IBM SPSS version 28. BLR analysis 

presents disparate results compared to RFCs, based on the estimation of coefficients of 

independent variables to dependent variables. 

Latent Class Analysis 

LCA is an emerging mixed modeling technique employed primarily to identify sub-

groups within populations in which the same groups of individuals share similar attributes and 

characteristics (Hagenaars & McCutcheon, 2002; Lim et al., 2020). Sub-groups are referred to as 

class membership or latent groups, which means respondents who have similar patterns of 

responses or behaviors on the observed variables are classified into the same class; in this 

statistical procedure, group classification is determined by their class membership probabilities 

(Kim et al., 2019; Muthén & Muthén, 2000). Therefore, the assumption underlying LCA is that 

latent (or unobserved) heterogeneity in samples determines class membership, and it can explain 

discrete patterns of scores across survey questions and assessment indicators among sub-groups 

within populations (Muthén & Muthén, 2000; Wolke et al., 2013). As LCA continues to evolve 

and advance, scholars have debated how to address several key issues: (1) selecting indicator 

variables, (2) determining the final class model, and (3) deciding how to include covariates in the 

model and which additional statistics to be used (Weller et al., 2020). 
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First, LCA uses respondents’ responses to cross-sectional categorical indicator variables 

to capture the hypothesized unobserved classes (Weller et al., 2020). This implies that the 

response scale of the indicators must be confirmed whether it is adequately coded or categorized 

for performing LCA. For example, if adult education participation is of main interest in sub-

group classification, multiple response categories measuring the degree to which respondents 

participated in educational activities by continuous or ordinal scale can be collapsed into two 

options (e.g., 0 = did not participate, 1 = participated). Integrating multiple response options into 

a smaller set of categories makes it easier to interpret the class solution (Weller et al., 2020). In 

the PIAAC dataset, the original sub-items for the informal learning variable were ordinal 

measures (i.e., 1 = never to 5 = every day). Based on the practical groundings from previous 

studies in conducting LCA, for this current study, informal learning participation of working 

adults was treated as a dummy variable: the “never” response was categorized as “did not 

participate,” and the rest were collapsed into “participated.” This coding strategy was to align the 

response scale (i.e., ordinal) of the informal learning variable with that of other adult education 

participation (i.e., formal AET, non-formal AET), measured as dummy variables. 

Second, the primary focus of LCA is the estimation of probabilities of class membership 

in which an individual falls into a certain latent class (Lim et al., 2020). In LCA, fit statistics are 

used to determine the probability of class membership and optimal numbers of latent classes. 

Although there is no consensus regarding the best criteria for identifying final latent class 

solutions, the most common and frequently reported fit indexes are (1) the Bayesian Information 

Criteria (BIC), (2) the Akaike Information Criteria (AIC), (3) the consistent Akaike Information 

Criteria (CAIC), (4) the Bootstrapped Log-likelihood Ratio Test (BLRT), and (5) Entropy. These 
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fit statistics serve as the decision criteria for confirming the goodness of fit of the latent class 

models. 

The BIC rewards parsimony in the LCA technique (thus, tends to favor models with 

fewer groups) and can be used to compare competing for latent class solutions (Killian et al., 

2019). Lower ICs in BIC and other criteria, such as AIC and CAIC, indicate better model fit. The 

BLRT provides a p-value, indicating whether one model is statistically better than others in 

terms of classification error (Kim et al., 2019; Nylund et al., 2007). It is recommended to 

consider BIC and other ICs first in general, prior to looking at BLRT’s p-value (Nylund et al., 

2007). According to Wang et al. (2017), entropy is another diagnostic statistic indicating how 

accurately the model defines latent classes, ranging from 0 to 1. There is no agreed-upon cutoff 

criterion, however, entropy values close to 1 are considered to be ideal, and those above .8 are 

acceptable (Celeux & Soromenho, 1996). In determining the final class model, the number of 

sample members in each class is also considered (Weller et al., 2020). In general, class sizes with 

fewer than 50 cases (Muthén & Muthén, 2000) or classes containing less than 5% of the 

population (Shanahan et al., 2013) are not to be encouraged in general. 

Finally, the observed class membership probability can be connected to other external 

variables, such as covariates. The inclusion of covariates in latent class models allows 

researchers to address such questions as, “Does the composition of sub-groups vary according to 

demographic characteristics?” In doing so, many recent studies employ a two- or three-step 

approach (Asparouhov & Muthén, 2014; Muthén & Muthén, 2000; Vermunt, 2010). These 

approaches require researchers to identify the best measurement model with class memberships 

(i.e., the final class model using goodness of fit indexes) and then add covariates only (i.e., two-

step approach) or add distal outcomes subsequently after adding covariates (i.e., three-step 
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approach). Both of these strategies aim at investigating the relationships between the observed 

class membership and variables of interest (Nylund et al., 2007). Typically, incorporating the 

external variables simultaneously in the process of identifying the latent class model can result in 

the model being influenced by the covariates, which causes changes in the class definitions (Kim 

et al., 2019; Vermunt, 2010). Applying two- or three-step approaches are encouraged to cope 

with this concern. In model construction and subsequent estimation using these approaches, 

firstly, the latent class model that best fits the given dataset is identified. After that, an 

investigation of relating class membership to covariates (and distal outcomes) is performed in 

consideration of the sub-group classification probabilities and errors (Bakk & Vermunt, 2016). 

Conducting Latent Class Analysis 

Based on the related research questions (RQs 4 and 5) that are related to identifying 

discrete patterns of adult education participation according to individual-level and work-related 

contexts of factors, this study followed a two-step approach proposed by Vermunt (2010). The 

first step is to conduct LCA with the indicators (i.e., formal AET, non-formal AET, informal 

learning) only. This is to identify latent classes within populations and to keep the class 

specification from the influence of covariates (Lim et al., 2020). Here, optimal numbers of 

classes are determined using fit statistics: BIC, AIC, CAIC, BLRT, and entropy. Second, in the 

model of latent classes in which every respondent is assigned to each class based on membership 

probability, covariates (i.e., individual-level and work-related contexts of factors) are 

incorporated into the model. Multinomial logistic regression (MLR) analysis was performed 

using IBM SPSS version 28 to examine which factors influence the probability of class 

memberships in each latent class. This allows for examining discrete adult education 



81 

 

participation patterns depending on classes that share similar profiles of individual-level and 

work-related contexts of characteristics. 

In relation to the purpose and research questions of this study aforementioned, LCA was 

carried out using the “snowLatent” module developed by Seol (2022), in jamovi software version 

2.3.21 (The jamovi project, 2022). Also, the “ggplot2” package (Wickham, 2016) in the R 

environment was used in plotting the LCA results (i.e., profile plots). The structural model for 

this study is shown in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



82 

 

Figure 6 

Graphical Representation of the Latent Class Model with Covariates 

 

Note. AET = adult education and training, PS-TRE = problem-solving in technology-rich 

environments, ICT = information and communications technology.  
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CHAPTER FOUR 

Results 

This study was guided by the following primary questions: what drives working adults to 

become lifelong learners, and how do they participate differently in adult education? This chapter 

presents results obtained from the two main analytic techniques (i.e., RFCs and LCA). First, 

BLR analysis was conducted to estimate coefficients of factors and explanatory powers of 

regression models across each type of adult education participation. BLR analysis was used as a 

preliminary analysis prior to embarking on the RFCs model configuration. Next, the RFCs 

technique was deployed. Along with model performances (i.e., classification accuracy) 

calculated by the RFCs method, importance rankings of factors for formal AET, non-formal 

AET, and informal learning were investigated respectively and compared to each other. Model 

performances and divergent results between BLR and RFCs models were also compared. Finally, 

LCA results illustrate the underlying patterns of adult education participation among working 

adults by segmenting them into latent classes that share similar profiles. It also demonstrates how 

individual-level and work-related characteristics are associated with such patterns. 

Descriptive Statistics 

In order to reveal the overall response characteristics of the study sample, descriptive 

analysis was performed using IBM SPSS version 28. Table 3 presents descriptive statistics of 

independent and dependent variables of this study, including the number of cases, percentages, 

mean values, and standard deviations, in addition to some statistical comparisons across 

demographic and categorical segments of the sample. All survey items were screened to check 

normal distribution and to identify any outliers that might be present. Skewness and kurtosis 

statistics confirmed that the normality assumption is met. No outliers were detected, according to 
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the data pre-processing procedure that was performed to exclude potentially troublesome data 

such as missing and imbalanced observations. 

Table 3 

Descriptive Statistics of Selected Variables 

Variable Range/Category n % M SD 

Continuous variables 

Skill proficiency 

(Literacy) 

0‒500 1,283 100.00 287.87 42.31 

Skill proficiency 

(PS-TRE) 

0‒500 1,283 100.00 283.18 40.87 

Years of work 

experience 

1‒50 1,283 100.00 23.40 11.76 

Ordinal variables 

Age 25 to 34 years old 368 28.68 2.36 1.11 

35 to 44 years old 357 27.83   

45 to 54 years old 282 21.98   

55 to 65 years old 276 21.51   

Monthly income Less than 10% 12 .94 2.56 1.20 

10% to less than 25% 68 5.30   

25% to less than 50% 195 15.20   

50% to less than 75% 371 28.92   

75% to less than 90% 348 27.12   

90% or higher 289 22.52   

Health 5-point scale 1,283 100.00 3.67 .92 

Learning 

attitudes 

5-point scale 1,283 100.00 4.07 .60 
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Variable Range/Category n % M SD 

Cultural 

engagement 

5-point scale 1,283 100.00 2.07 1.08 

Social 

trust 

5-point scale 1,283 100.00 2.34 .97 

Organization 

size 

1 to 10 people 191 14.89 2.92 1.29 

11 to 50 people 338 26.34   

51 to 250 people 344 26.81   

251 to 1,000 people 206 16.06   

More than 1,000 people 204 15.90   

Working time 0 to 20 hours 84 6.55 2.39 .65 

21 to 40 hours 649 50.58   

41 to 60 hours 519 40.45   

61 to 80 hours 29 2.26   

81 to 100 hours 1 .08   

More than 100 hours 1 .08   

Job satisfaction 5-point scale 1,283 100.00 4.03 .85 

Skill use at work 

(Literacy) 

5-point scale 1,283 100.00 3.14 .72 

Skill use at work 

(ICT) 

5-point scale 1,283 100.00 3.04 .95 

Categorical variables 

Gender Female 682 53.16 .47 .50 

Male 601 46.84   

Education level Less than a bachelor’s degree 474 36.94 .63 .48 

A bachelor’s degree or higher 809 63.06   
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Variable Range/Category n % M SD 

Employment 

status 

Full-time 1,086 84.65 .15 .36 

Part-time 197 15.35   

Economic sector Private 824 64.22 .36 .48 

Public 459 35.78   

Managerial 

status 

Non-managerial 788 61.42 .39 .49 

Managerial 495 38.58   

Formal AET Did not participate 1,074 83.71 .16 .37 

Participated 209 16.29   

Non-formal 

AET 

Did not participate 308 24.01 .76 .43 

Participated 975 75.99   

Informal 

learning 

Did not participate 213 4.52 .83 .37 

Participated 1,065 95.48   

Note. N = 1,283; AET = adult education and training, PS-TRE = problem-solving in technology-

rich environments, ICT = information and communications technology. 

Determinants of Adult Education Participation using Binary Logistic Regression 

BLR is one of the most commonly used multivariate analysis methods, where the 

dependent variable is a binary response that indicates whether an event occurs. In order to 

validate the advantage of the tree-based classification algorithm over traditional OLS regression-

based approaches, there is a need to evaluate the results by comparing them. Hence, this study 

introduced BLR analysis as a preliminary step to compare the results with RFCs models. First, 

classification accuracy was assessed using a confusion matrix. Next, estimated coefficients and 

odds ratios of independent variables on adult education participation are presented along with the 

explanatory powers (pseudo-R2 values) of BLR models. 
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Model Performance: Classification Accuracy Assessment 

BLR models were validated by overall accuracy in the confusion matrix that predicts the 

occurrence of non-participation or participation in adult education. The overall accuracy index is 

used to evaluate the classification performance. The advantage of using the overall accuracy 

measure is that it produces easily interpretable results – a proportion of the correctly classified 

sample units to the total number of sample units. The confusion matrix (see Table 4) exhibits 

overall classification accuracy scores across BLR models: 84.33% for formal AET, 76.85% for 

non-formal AET, and 83.57% for informal learning, respectively, indicating the ratio of correctly 

classified individuals in adult education participation. The highest accuracy in formal AET 

represents a better classification performance than others. The scores are regarded as a 

benchmark against which to evaluate the accuracy of the RFCs method. 

Table 4 

Classification Accuracy of Binary Logistic Regression Models of Adult Education Participation 

  Observed Predicted Correct 

prediction (%) 

Formal AET Did not participate 1,065 9 99.16 

 Participated 192 17 8.13 

 Overall accuracy (%)   84.33 

Non-formal AET Did not participate 72 236 23.38 

 Participated 61 914 93.74 

 Overall accuracy (%)   76.85 

Informal learning Did not participate 13 200 6.10 

 Participated 10 1,055 99.06 

 Overall accuracy (%)   83.57 

Note. N = 1,283; AET = adult education and training. 
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Estimated Coefficients of Factors and the Explanatory Power of Models 

Table 4 presents the estimated regression coefficients and odds ratios of independent 

variables of three BLR models, respectively. Concerning formal AET participation, for one unit 

increase in the health category, the odds increased by 19.8%. Regarding skills proficiency, the 

results show conflicting findings: the odds decreased by 1.4 % for literacy, whereas it increased 

by 1.2% for PS-TRE. The odds increased by 44.4% for working adults with higher levels of 

learning attitudes. Compared to working adults with part-time jobs and working in the private 

sector, those with full-time jobs and employed in the public sector were 2.49 and 1.37 times 

more likely to participate in formal AET, respectively. Working adults with managerial positions 

were less likely to participate in formal AET by 31.6%. For one unit increase in the working time 

category, the odds decreased by 24.2%. The odds increased by 46.7% for working adults who 

frequently use literacy skills at work. 

When looking at non-formal AET participation, no individual-level factors were 

statistically significant; but effects of several work-related factors were discovered. Compared to 

working adults in the private sector, those are employed in the public sector were 1.93 times 

more likely to participate in non-formal AET. The odds increased by 24.3% for working adults 

who belong to large organizations. The odds increased by 95.7% for literacy skill use at work. 

For informal learning participation, the odds increased by 36.1% and 77.5%, respectively, 

when one unit increased in the monthly income and learning attitudes categories. The odds 

decreased by 57.7% for working adults with full-time jobs. For one unit increase in the years of 

work experience category, the odds decreased by 5.5%. The higher the job satisfaction and the 

more frequent the use of literacy skills at work, the more likely working adults participate in 

informal learning by 1.60 and 2.71 times, respectively. 
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The results imply that working adults’ participation in adult education may be 

differentiated by the types of adult education and their associated factors. Simply put, working 

adults who are healthier, have lower levels of literacy skills but upper levels of problem-solving 

skills, have higher levels of learning intention, have part-time jobs, have public sector jobs, have 

non-managerial positions, and utilize literacy skills at work frequently are more likely to 

participate in formal AET. Additionally, public sector employment, larger organizations, and 

frequent utilization of literacy skills at work were the main aspects of what drive working adults 

to participate in non-formal AET. Lastly, working adults who participate in informal learning 

can be characterized as those who earn more, have higher levels of learning attitudes, with full-

time jobs, have fewer years of work experience, are satisfied with their job, and use literacy 

skills more frequently at work. 

BLR analysis proposes the goodness of fit (i.e., pseudo-R2 tests), which is akin to the 

coefficient of determination R2 calculated in OLS regression models (Bewick et al., 2005). 

Pseudo-R2 values ranged from 0 to 1, and higher values indicate a better fit. For formal AET, the 

Cox & Snell pseudo-R2 was .097 and the Nagelkerke pseudo-R2 was .165, respectively. For non-

formal AET, the Cox & Snell pseudo-R2 was .144 and the Nagelkerke pseudo-R2 was .216, 

respectively. For informal learning, the Cox & Snell pseudo-R2 was .062 and the Nagelkerke 

pseudo-R2 was .202, respectively. Typically, pseudo-R2 values greater than .2 indicate a 

relatively good fit (Bewick et al., 2005; Kruskal, 1964). According to this decision criteria, it can 

be concluded that the explanatory powers of BLR models were low, which may be due to the 

high variation within the dataset. More importantly, it should be noted that when a parametric 

regression model contains too many predictors with a small sample size and relies solely on R2 
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values, it may lead to overfitting (Sheather, 2009). The possible issues in the data and existing 

method, thus, suggest the need for non-parametric statistical diagnosis.  

Table 5 

Binary Logistic Regression Analysis Results Across Types of Adult Education Participation 

Item Formal AET  Non-formal AET  Informal learning 

B OR  B OR  B OR 

Individual-level context 

Gender 

(Ref. = female) 

-.127 .881  -.240 .787  .014 1.014 

Age -.180 .835  -.003 .997  .202 1.224 

Education level 

(Ref. = less than a 

bachelor’s) 

.278 1.320  .165 1.180  .509 1.664 

Monthly income .115 1.122  .070 .932  .308* 1.361 

Health .181* 1.198  .096 1.101  .073 1.075 

Skill proficiency 

(Literacy) 

-.014*** .986  .002 1.002  -.005 .995 

Skill proficiency 

(PS-TRE) 

.012** 1.012  .005 1.005  -.002 .998 

Learning attitudes .368* 1.444  .153 1.165  .574* 1.775 

Cultural engagement .128 1.136  .095 1.100  -.066 .936 

Social trust -.083 .920  .046 1.047  .114 1.121 

Work-related context 

Employment status 

(Ref. = full-time) 

.913*** 2.493  -.136 .873  -.860* .423 

Years of work 

experience 

-.015 .985  .004 1.004  -.057* .945 
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Item Formal AET  Non-formal AET  Informal learning 

B OR  B OR  B OR 

Economic sector 

(Ref. = private) 

.317* 1.373  .658*** 1.930  .298 1.347 

Organization size .103 1.109  .218*** 1.243  .067 1.070 

Managerial status 

(Ref. = non-

managerial) 

-.380* .684  -.205 .815  .176 1.192 

Working time -.277* .758  .170 1.186  .193 1.213 

Job satisfaction -.084 .920  -.028 .973  .471** 1.602 

Skill use at work 

(Literacy) 

.383* 1.467  .671*** 1.957  .997*** 2.711 

Skill use at work 

(ICT) 

.092 1.097  .007 1.007  -.040 .961 

Constant -4.051*** .017  -4.928*** .007  -2.869 .057 

-2 Log likelihood 1009.252  1214.443  390.261 

χ2 (df) 131.198 (19)***  199.813 (19)***  82.272 (19)*** 

Cox & Snell R2 .097  .144  .062 

Nagelkerke R2 .165  .216  .202 

Note. N = 1,283; OR = odds ratio, AET = adult education and training, PS-TRE = problem-

solving in technology-rich environments, ICT = information and communications technology. 
***p < .001, **p < .01, *p < .05 

Determinants of Adult Education Participation using Random Forest Classifiers 

In this study, the major purpose of implementing the RFCs algorithm is to identify the 

most important feature for predictive model optimization of adult education participation (RQs 

1–3). Based on the proposed theoretical framework and propositions derived from the literature, 

target variables were selected and put into RFCs models to calculate the score of the accuracy of 

their contribution to the RFCs classification. OOB error estimates were used to assess the model 
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performances. Again, OOB error estimates are almost identical to those from cross-validation 

and are known to present the most accurate classifications as the estimation based on the testing 

dataset when configuring RFCs models (Breiman, 2001). Then, variable importance was 

evaluated using the MDA measure, indicating higher MDA values have a stronger association 

with the prediction of the model. Variable importance scores were compared in and across 

models, as each RFCs model shows different features in predictions. 

Model Performance: Classification Accuracy Assessment 

The confusion matrix for RFCs classifications was yielded based on the testing dataset, 

then the OOB error estimates and accuracy scores of three RFCs models were calculated (see 

Table 6). The classification error (i.e., OOB error) allows appreciating the classification accuracy 

(computed as 100 – OOB error rate), which represents RFCs model performance. In terms of 

RFCs model optimization, the classification performance is assessed by a classifier performance 

scale suggested by Shukla et al. (2018): scores of over .90 indicate ‘excellent,’ .80 to .90 imply 

‘good,’ .70 to .80 represent ‘fair,’ and less than .70 show ‘poor’ performances. As indicated in 

Table 6, every accuracy score of RFCs models predicting adult education participation was 

above 70%, thus confirming satisfactory performances according to the classification assessment 

criteria. Overall, the results of the classification accuracy assessment obtained through the RFCs 

method are very positive, taking into account a large number of variables entered into the model 

and the complexity of the dataset. 

More specifically, the accuracy scores of the RFCs prediction on participating in formal 

AET was 84.31% (an OOB error rate of 15.69%), non-formal AET was 75.51% (an OOB error 

rate of 24.49%), and informal learning was 95.68% (an OOB error rate of 4.32%), respectively. 

The classification accuracy score of the RFCs model on informal learning participation was the 
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highest: approximately 10% higher than formal AET and 20% higher than non-formal AET, 

respectively. This means that classification for informal learning participation has a stronger 

generalization capacity in the training process, whereas the others tend to relatively overfit their 

model to the training dataset. To be brief, the comparative results show that the RFCs model 

pertaining to informal learning participation stood out with the highest classification accuracy, 

indicating its relative effectiveness in handling interference the most when configuring the 

predictive model. 

Table 6 

Classification Accuracy of Random Forest Classifiers Models of Adult Education Participation 

 Formal AET Non-formal AET Informal learning 

OOB error rate (%) 15.69 24.49 4.32 

Accuracy score (%) 84.31 75.51 95.68 

Note. AET = adult education and training, OOB = out-of-bag; Accuracy score was calculated by 

100% minus OOB error rate. 

Variable Importance Assessment using Mean Decrease Accuracy Measure 

In RFCs algorithms, the optimal decision is made by aggregating predictions of the 

ensemble of decision trees through the majority voting rule. The primary purpose of variable 

importance assessment in the RFCs method is to rank the independent variables according to 

their contribution to predictive accuracy. One of the most widely used measures for assessing the 

variable importance of a given variable set is the MDA estimate, which is obtained from the 

OOB error rate. The MDA is calculated by the average of the decrease in accuracy computed for 

all aggregated trees on original and permuted OOB samples. To be specific, MDA is estimated 

by the degree to which the accuracy decreases after a variable is randomly permuted or excluded 

from the model. If the misclassification increased (i.e., accuracy decreased) after the 
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permutation, it could be interpreted that the variable has significant importance for the prediction 

(Strobl et al., 2007). Therefore, the higher the MDA score, the less misclassification and thus the 

more important the variable, ultimately indicating that the variable contributes to the accuracy of 

the RFCs model. 

The MDA scores of each variable across types of adult education participation are 

presented in Table 7. For the interpretation of the results, MDA values over 10 are regarded as 

‘highly important,’ those between 5 to 10 are as ‘moderately important,’ and those under 5 are as 

‘less important.’ In the following, the relative importance of factors for participation in formal 

AET, non-formal AET, and informal learning and their interpretations are described, 

respectively. The subsequent figures (i.e., Figures 7–9) depict graphical representations of Table 

7 in which variable importance rankings for each type of adult education participation are shown 

and sorted according to MDA scores. Next, based on combined results from those observations 

with respect to RFCs models, a comparative discussion on adult education participation is 

suggested. 

Table 7 

Mean Decrease Accuracy Score of Variables Across Types of Adult Education Participation 

 Formal AET Non-formal AET Informal learning 

Individual-level context 

Gender 1.486c .172c .126c 

Age 8.426b 3.926c 6.340b 

Education level 5.951b 7.245b 1.725c 

Monthly income 5.496b 7.480b 5.358b 

Health 1.941c .594c 1.756c 

Skill proficiency (Literacy) 12.584a 5.713b 15.110a 
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 Formal AET Non-formal AET Informal learning 

Skill proficiency (PS-TRE) 9.251b 6.721b 15.493a 

Learning attitudes 1.465c 6.956b 1.036c 

Cultural engagement 2.623c 7.427b 2.538c 

Social trust 5.408b 2.171c 4.481c 

Work-related context 

Employment status 7.481b .896c 1.494c 

Years of work experience 15.977a 7.301b 8.151b 

Economic sector 2.228c 2.382c 1.307c 

Organization size 1.451c 7.793b .171c 

Managerial status 2.422c .052c 1.133c 

Working time 1.400c 4.922c 1.859c 

Job satisfaction 2.144c .382c 1.876c 

Skill use at work (Literacy) 5.156b 19.867a 10.784a 

Skill use at work (ICT) 4.622c 10.111a 12.286a 

Note. AET = adult education and training, PS-TRE = problem-solving in technology-rich 

environments, ICT = information and communications technology. 
a ‘Highly important’ variables with MDA scores over 10. 
b ‘Moderately important’ variables with MDA scores between 5 and 10. 
c ‘Less important’ variables with MDA scores under 5. 

Variable Importance for Formal Adult Education and Training Participation 

Figure 7 provides the overall importance rankings of each independent variable on formal 

AET participation. The x-axis represents the percentage of the variable importance based on 

MDA scores, whereas the y-axis indicates the list of variables in the model. The interpretation is 

straightforward – the greater the accuracy, the more influential the independent variable is for the 

classification. If a variable is associated with a higher percentage (longer bar), it indicates that 
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this variable is more important than others in the prediction. However, it does not mean this 

variable is more important than other variables by certain percentage points. Therefore, the 

variable importance should not be interpreted as an absolute value (Choi et al., 2020; Strobl et 

al., 2008). 

The results display that years of work experience (MDA = 15.977%) and skill proficiency 

in literacy (MDA = 12.584%) were the most important variables in shaping individuals’ formal 

AET participation. Followed by this ‘highly important’ group of variables that contributed the 

most, skill proficiency in PS-TRE, age, employment status, education level, monthly income, 

social trust, and literacy skill use at work, with MDA scores ranging from 5–10, seem to be 

‘moderately important’ variables in the model. Lastly, ICT skill use at work, cultural 

engagement, managerial status, economic sector, job satisfaction, health, gender, learning 

attitudes, organization size, and working time, with MDA scores under 5, were included in the 

‘less important’ category. The results imply that skills proficiency and utilization, along with 

individuals’ chronological age, work/life experiences, and human capital, were found to be more 

important than any other variables in explaining working adults’ participation in formal AET, 

than work-related factors. 
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Figure 7 

Variable Importance Rankings for Formal Adult Education and Training Participation 

 

Note. Variable importance ranked by MDA measure. 

Variable Importance for Non-formal Adult Education and Training Participation 

Figure 8 illustrates the overall importance rankings of each independent variable on non-

formal AET participation. The results show that two sets of skills use at work appeared as the 

most important variables in shaping individuals’ non-formal AET participation (i.e., MDA for 

literacy skill use at work = 19.867%, and MDA for ICT skill use at work = 10.111%, 

respectively). For the ‘moderately important’ group in which the variables with MDA scores 

ranging from 5–10, organization size, monthly income, cultural engagement, years of work 

experience, education level, learning attitudes, and skills proficiency in PS-TRE and literacy 

were found. Working time, age, economic sector, social trust, employment status, health, job 

satisfaction, gender, and managerial status, with MDA scores under 5, were included in the ‘less 

important’ group. The results suggest that the degree to which working adults utilize skills at the 

workplace and other organizational-level characteristics (e.g., organization size) and learning-
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related socio-psychological dispositions (e.g., cultural engagement and learning attitudes) tended 

to be more influential in determining working adults’ participation in non-formal AET, relative 

to individual-level characteristics. 

Figure 8 

Variable Importance Rankings for Non-formal Adult Education and Training Participation 

 

Note. Variable importance ranked by MDA measure. 

Variable Importance for Informal Learning Participation 

Figure 9 depicts the overall importance rankings of each independent variable on 

informal learning participation. Two respective sets of skills proficiency (MDA for skill 

proficiency in PS-TRE = 15.493%, and MDA for skill proficiency in literacy = 15.110%, 

respectively) and skills use at work (MDA for ICT skill use at work = 12.286%, and MDA for 

literacy skill use at work = 10.784%, respectively) were identified as the ‘highly important’ 

group of variables. Years of work experience, age, and monthly income were included in the 

‘moderately important’ group, indicating the variables with MDA scores ranging from 5–10. The 

MDA scores of the rest twelve variables were under 5; thus, they were ‘less important’ in 
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contributing to predictive accuracy. The results point to the interesting fact that both skills 

proficiency and utilization were the most important factors in shaping working adults’ 

participation in informal learning at the workplace. On the other hand, the determining role of 

the rest of individual-level and work-related contexts of characteristics was definitely lower in 

this model. 

Figure 9 

Variable Importance Rankings for Informal Learning Participation 

 

Note. Variable importance ranked by MDA measure. 

Comparison of Results Across Random Forest Classifiers Models 

As shown above, the RFCs method provides easily interpretable results by calculating 

rankings of independent variables in order of importance based on each of their relative 

contribution to the classification accuracy of the model. Taken altogether, the results from RFCs 

models commonly demonstrate the decisive role of skills proficiency and utilization in 

determining whether to participate in any type of adult education. More specifically, when it 

comes to formal AET, as one of the critical elements of human capital, skills proficiency played 
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more significantly in working adults’ participation in formal AET than skills use at work. In 

contrast, the predictive influence of skills use at work was shown to be the most robust for non-

formal AET participation. Both skills proficiency and utilization make a large contribution when 

they were used to predict informal learning participation. The results reiterate the widely 

accepted claim “skills matter” (OECD, 2016, 2019a) in education and training. A great volume 

of literature has supported the linear connections between adult education participation and skills 

proficiency and/or utilization. According to the “use-it-or-lose-it” hypothesis (Salthouse, 2006), 

the relationship between foundational skills and LLL can be seen as a continuum, whereby 

continuous processes of learning and development entail. In contrast, the following several 

variables never scored above .5 of MDA, meaning the least contributed to every RFCs model: 

gender and health among individual-level characteristics, and economic sector, managerial 

status, working time, and job satisfaction among work-related factors. 

In comparisons of three RFCs results, especially focusing on groups of variables that 

appeared to be highly or moderately important in each prediction, intriguing findings are 

observed. In addition to the variables indicating the skilling of working adults, age, employment 

status, and years of work experience were prominent variables that predict formal AET 

participation, whereas learning attitudes, cultural engagement, and organization size served to 

explain non-formal AET participation. Put simply, those factors representing working adults’ 

individual human capital and work/life experiences tended to be more influential in their formal 

AET participation. Meanwhile, learning-related socio-psychological states as well as 

organizational-level characteristics where working adults are affiliated, seemed to be more 

predictive in non-formal AET participation. Even though less remarkable, several work-related 

factors played a relatively important role in informal learning participation compared to 
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individual-level factors. It reveals the distinctive nature of non-formal and informal learning in 

that working adults’ learning experiences are undertaken depending on individuals’ job-related 

conditions or organizational support and resources. 

Comparison of Results Between Binary Logistic Regression and Random Forest Classifiers  

When comparing classification performance between BLR and RFCs models, calculated 

accuracies of formal AET and non-formal AET were similar in both models: 84.33% and 

84.31% for formal AET, respectively; 76.85% and 75.51% for non-formal AET, respectively. 

When it comes to informal learning participation, however, the classification accuracy of the 

RFCs model (95.68%) was much higher than that of the BLR model (83.57%). The RFCs 

algorithm is favorable in training tree-based classifier models, and robust in reducing error rates 

and variance, especially when leveraging larger and more complex data, thereby yielding more 

precise prediction accuracies (Breiman, 2001, 2004). As validated, therefore, the RFCs technique 

may produce comparatively accurate and predictive classification results. Thus, it is clear that the 

RFCs method can be a preferred approach in terms of its accuracy and efficiency in predictions. 

There is a trade-off between the OLS regression model and RFCs algorithms pertaining 

to the interpretability of the results because machine learning algorithms are often seen as a black 

box (Kyeong & Shin, 2022) ‒ how the algorithms arrive at given results and how to understand 

them adequately. To cope with the trade-off, many studies have employed several analytic tactics 

that compare and incorporate results from conventional modeling approaches and machine 

learning techniques, in turn, to draw the optimal solutions that estimate significant predictors in 

the model. In classification modeling, logistic regression analysis results are often used as a 

benchmark. Although not a central focus of this study, similar to RFCs results, BLR analysis 

results also demonstrated that adult education participation could be explained differently by 
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their segmented nature across types of adult education. However, the explanatory powers of each 

model were fairly low, indicating poor fit. As such, it reiterates the strength of the RFCs method 

in handling potential overfitting issues that may be inherent in the complex data structure 

(Breiman, 2004). 

Patterns of Adult Education Participation using Latent Class Analysis 

Another primary purpose of this study is to discern different sub-groups within 

populations that share certain homogeneous characteristics in terms of adult education 

participation (RQs 4 and 5). LCA was performed to identify latent classes of respondents and 

their associations with individual-level and work-related contexts of factors. Individuals who 

show similar response profiles are classified into the same group, and the optimal number of 

classes is determined by their posterior class membership probabilities. In order to assess the best 

latent class model, one-to-seven class solutions were computed. Model fit was examined based 

on the following statistical criteria: BIC, AIC, CAIC, BLRT, and entropy. Next, relationships 

between identified latent classes and external variables of interest (i.e., covariates) were 

investigated. Each covariate was assigned to a specific class based on their membership 

probabilities and errors of adult education participation. In this two-step LCA approach, selected 

covariates (i.e., individual-level and work-related contexts of factors) were entered into the 

model as auxiliary variables to identify discrete patterns of adult education participation across 

sub-groups of working adults. 

Identified Latent Classes 

Table 8 presents a comparison of model fit indices for LCA results. As Nylund et al. 

(2007) recommended, BIC and other ICs were considered primarily before examining BLRT’s 

p-value and entropy to find out the best class solution. The values of BIC and CAIC continued to 
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decline as the number of latent classes increased, and they began to increase from the 3-class 

model. The values of AIC start to decrease at a slower rate after the 4-class model. As shown in 

the elbow plot of BIC, AIC, and CAIC (see Figure 10), a plateau in the decrease of the 

information criteria is placed somewhere between 3 and 4 classes. In addition, starting with the 

2-class model, BLRT’s p-value began to be insignificant after the 5-class model, indicating the 

4-class model can be preferably considered. The value of entropy for the 4-class model was 

highest, followed by the 3-class model, confirming the classification across four latent classes is 

the most adequate. Taking the above together, the 4-class model was selected for this study; it 

means there identified four distinctive sub-groups of adult education participation within the 

population of working adults. 

Table 8 

Comparison of Model Fit Indices for Latent Class Solutions 

Number of 

classes 

Model fit indices 

LL BIC AIC CAIC BLRT (p) Entropy 

2 classes -5675 11472 11384 11489 .000 .552 

3 classes -5570 11326 11192 11352 .000 .613 

4 classes -5539 11328 11148 11363 .000 .685 

5 classes -5527 11369 11142 11413 .060 .580 

6 classes -5516 11411 11138 11464 .140 .612 

7 classes -5508 11459 11139 11521 .180 .604 

Note. N = 1,283; LL = log-likelihood, BIC = Bayesian information criteria, AIC = Akaike 

information criteria, CAIC = consistent Akaike information criteria, BLRT = bootstrapped log-

likelihood ratio test; Bold-faced values indicate the best-fit solutions. 
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Figure 10 

Elbow Plot of Selected Information Criteria for Latent Class Solutions 

 

Note. A 4-class model was selected; BIC = Bayesian information criteria, AIC = Akaike 

information criteria, CAIC = consistent Akaike information criteria. 

Figure 11 shows a graphical representation of the selected 4-class model. Each line graph 

represents the respective adult education participation patterns of working adults by eight 

different types of adult education. The x-axis lists the categories of eight sub-items of adult 

education participation (one formal AET, four non-formal AET, and three informal learning 

variables), which serve as indicators in the LCA model. The y-axis provides the average 

probability of class membership for each of the indicators; as the number approaches 1, the 

probability of class membership is higher. All indicator variables were coded as binary ranging 

from 0 to 1 (0 = did not participate, 1 = participated), indicating the value of 1 means 

participated in adult education; thus, probabilities closer to 1 are desirable. Figure 11 also 

displays the characteristics of four sub-groups based on responses to the indicators. 

Consequently, the identified latent classes were named as follows: low-participation learners 
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(class 1), high-participation learners (class 2), informal learners (class 3), and structured 

learners (class 4).  

Informal learners, to which the majority of samples were included (n = 606; 47.2%), 

accommodated individuals whose probabilities of participating in sub-items of informal learning 

were comparatively higher than low-participation learners and structured learners: learning from 

co-workers/supervisors (.912), learning-by-doing (.710), and keeping up to date (.800). 

Conversely, structured learners (n = 225; 17.5%) had those with relatively higher mean values of 

formal AET and sub-items of non-formal AET, compared to informal learners and low-

participation learners: formal AET (.927), open or distance education (.927), on-the-job training 

(1.000), seminars or workshops (.603), and private lessons (.964). In other words, this class of 

working adults tended to seek formally designed and organized learning opportunities. When it 

comes to the low-participation learners (n = 203; 15.8%), which occupies the smallest proportion 

of observations, had remarkably low probabilities of participation across every type of adult 

education. In contrast, high-participation learners (n = 249; 19.4%) showed the highest mean 

values for almost every indicator, all of which exceeded the probabilities of .750. Interestingly, 

not only informal learners dominated the total sample of working adults, but also the discrepancy 

of the mean values across the four latent classes was bigger for the category of informal learning 

than for categories of formal AET and non-formal AET. This implies that the latent class 

identification was dependent more on individuals’ informal learning experiences in the 

workplace than the degree of their formal AET and non-formal AET participation. 
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Figure 11 

Item Probability Plot of the Selected Model 

 

Note. FAET = formal AET, NFAET1 = open or distance education, NFAET2 = on-the-job 

training, NFAET3 = seminars or workshops, NFAET4 = private lessons, IL1 = learning from co-

workers/supervisors, IL2 = learning-by-doing, IL3 = keeping up to date. 

Covariates and Fit Statistics 

In order to test whether the selected covariates predict class memberships, three separate 

MLR analyses were performed (see Table 9). The first MLR analysis was conducted by setting 

class 1 as the reference group in order to compare the predictive power of the covariates against 

classes 2, 3, and 4. The second MLR analysis was to compare classes 2 and 3, and also classes 2 

and 4, by assigning class 2 as the reference. The last MLR analysis was to compare classes 3 and 

4 when class 3 was the reference category. Table 9 presents the MLR analysis results of 

covariates on class memberships, along with coefficients, odds ratios, and p-values. The MLR 

analysis results demonstrate how each covariate is associated with latent classes, some of which 

were neglected in the results of RFCs models. Across every MLR model, the most frequently 

appearing covariates that statistically significantly contributed to latent classes were skill 
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proficiency in literacy, learning attitudes, economic sector, organization size, job satisfaction, 

and literacy skill use at work. Contrastively, gender, skill proficiency in PS-TRE, cultural 

engagement, social trust, employment status, years of work experience, and ICT skill use at work 

appeared to be no contribution to the identification of adult education participation patterns. 

When looking at the results more closely, class 1 was 1.01 times more likely to have 

higher proficiency in literacy skills than class 3. The higher the literacy skill is proficient, the 

probability of falling into class 4 was higher than 0.9% and 1.4%, compared to classes 2 and 3, 

respectively. Having higher levels of learning attitudes increased the probability of falling into 

class 2 to 52.3%, into class 3 to 47.0%, and into class 4 to 33.3%, respectively, relative to being 

class 1. Class 2 was 1.40 times more likely to have higher learning attitudes levels than class 4. 

For the economic sector, the probability of working in the public sector increased by 53.0% in 

class 2 and by 59.8% in class 4, respectively, compared to class 1. Class 2 was 1.65 times more 

likely to have public sector jobs than class 3. The probability of being employed in the public 

sector increased by 48.1% in class 4 than in class 3. Working in large organizations increased the 

probability of falling into class 2 to 26.2%, compared to being in class 1. Class 2 was 1.26 times 

and 1.17 times more likely to work with more employees than classes 3 and 4, respectively. The 

degree to which working adults satisfy with their job increased the probability of falling into 

class 2 to 25.6% and into class 3 to 24.1%, respectively, relative to being class 1. Classes 2 and 3 

were 1.23 and 1.20 times more likely to have higher levels of job satisfaction than class 4, 

respectively. Literacy skill use at work was the most salient covariate in patterning adult 

education participation across latent classes. A higher degree of literacy skills utilization at the 

workplace increased the probability of falling into class 2 to 83.0%, into class 3 to 64.5%, and 
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into class 4 to 66.3%, respectively, compared to being class 1. Class 2 was 2.08 times and 1.98 

times more likely to use literacy skills at work more frequently than classes 3 and 4, respectively. 

For further interpretation, not all results are discussed in detail; instead, this study 

underlines how classes 1 and 2 and classes 3 and 4 selectively differed in adult education 

participation patterns ‒ through a comparison between low-participation learners versus high-

participation learners and informal learners versus structured learners, respectively. When 

comparing low-participation (class 1) and high-participation learners (class 2), work-related 

situational factors were more influential than individual-level factors. Compared to low-

participation learners, high-participation learners can be characterized as those who are being 

employed in the public sector (OR = .470, p < .01), working in large organizations (OR = .738, p 

< .01), satisfied with their job (OR = .744, p < .05), and utilizing literacy skills at work more 

frequently (OR = .170, p < .001). Among individual-level context, learning attitudes (OR = .477, 

p < .001) was the only covariate contributing to the identification of low- and high-participation 

learners. In terms of the comparison between informal learners (class 3) and structured learners 

(class 4), interestingly, individual-level factors tended to be more influential in this latent class 

segmentation. Relative to informal learners, more likely structured learners were older (OR 

= .747, p < .05), having higher educational attainment (OR = .665, p < .05), earning less (OR = 

1.178, p < .05), healthier (OR = .776, p < .01), and proficient in literacy skills (OR = .986, p 

< .01). Among work-related context, structured learners were more likely to work in the public 

sector (OR = .519, p < .01) and less satisfied with their job (OR = 1.202, p < .05), compared to 

informal learners. 

Taking the results into consideration, work-related situational factors served significantly 

to the extent to which working adults access and participate in adult education at large. 
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Meanwhile, individuals’ demographic characteristics and human capital tended to classify 

varying patterns of participation by the types of adult education. For instance, the younger the 

age and the less educated, the more likely working adults were to respond favorably to informal 

learning experiences. The results also imply that working adults’ lower levels of income and job 

satisfaction can be a motivator to participate in formal AET and non-formal AET, in accordance 

with their expected returns on further educational investment (e.g., financial rewards, better 

employment opportunities, and job mobility). 

Lastly, the goodness of fit was evaluated using pseudo-R2 tests. The MLR analysis results 

(see Table 9) demonstrate that the Cox & Snell pseudo-R2 was .281 and the Nagelkerke pseudo-

R2 was .309, respectively, indicating that the model explained 28.1% and 30.9% of the variance, 

respectively. Based on the decision criteria for model fit (Bewick et al., 2005; Kruskal, 1964), 

pseudo-R2 values greater than .2 obtained from the current MLR analysis validated that the 

model has strong goodness of fit. 
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Table 9 

Multinomial Logistic Regression Analysis Results Across Class Membership by Covariates 

Item Ref. = Class 1a  Ref. = Class 2  Ref. = Class 3 

Class 2b Class 3c Class 4d  Class 3 Class 4  Class 4 

B OR B OR B OR  B OR B OR  B OR 

Individual-level context 

Gender (Ref. = 

female) 

.417 1.518 .067 1.069 .147 1.158  -.350 .705 -.270 .763  .080 1.083 

Age .264 1.303 .154 1.166 -.138 .871  -.111 .895 -.403* .669  -.292* .747 

Education 

level (Ref. = 

less than a 

bachelor’s) 

-.459 .632 -.312 .732 -.720** .487  .147 1.158 -.261 .770  -.408* .665 

Monthly 

income 

-.033 .968 -.061 .941 .103 1.108   -.028 .972 .135 1.145  .164* 1.178 

Health .149 1.160 .201 1.223 -.052 .949  .052 1.054 -.201 .818  -.253** .776 

Skill 

proficiency 

(Literacy) 

.008 1.008 .012** 1.013 -.001 .999  .005 1.005 -.009* .991  -.014** .986 

Skill 

proficiency 

(PS-TRE) 

-.001 .999 -.001 .999 -.002 .998  .000 1.000 -.001 .999  -.002 .998 
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Item Ref. = Class 1a  Ref. = Class 2  Ref. = Class 3 

Class 2b Class 3c Class 4d  Class 3 Class 4  Class 4 

B OR B OR B OR  B OR B OR  B OR 

Learning 

attitudes 

-.741*** .477 -.636*** .530 -.405* .667  .105 1.111 .336* 1.399  .231 1.260 

Cultural 

engagement 

.033 1.034 .133 1.143 .019 1.020  .100 1.105 -.014 .986  -.114 .892 

Social trust .004 1.004 .076 1.079 .024 1.024  .072 1.075 .020 1.020  -.052 .949 

Work-related context 

Employment 

status (Ref. = 

full-time) 

.143 1.154 .007 1.007 .063 1.065  -.137 .872 -.081 .922  .056 1.058 

Years of work 

experience 

-.015 .985 -.008 .992 -.004 .996  .006 1.007 .011 1.011  .005 1.005 

Economic 

sector (Ref. = 

private) 

-.756** .470 -.254 .775 -.911*** .402  .502* 1.651 -.155 .856  -.657** .519 

Organization 

size 

-.303** .738 -.071 .931 -.144 .866  .232** 1.261 .160* 1.173  -.072 .930 

Managerial 

status (Ref. = 

non-

managerial) 

.252 1.286 .226 1.254 .420* 1.522  -.025 .975 .168 1.183  .194 1.214 
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Item Ref. = Class 1a  Ref. = Class 2  Ref. = Class 3 

Class 2b Class 3c Class 4d  Class 3 Class 4  Class 4 

B OR B OR B OR  B OR B OR  B OR 

Working time -.158 .853 .154 1.167 .056 1.058  .313* 1.367 .215 1.240  -.098 .907 

Job satisfaction -.295* .744 -.275* .759 -.092 .913  .020 1.020 .204* 1.226  .184* 1.202 

Skill use at 

work 

(Literacy) 

-1.770*** .170 -1.036*** .355 -1.089*** .337  .734*** 2.083 .681*** 1.976  -.053 .948 

Skill use at 

work (ICT) 

.013 1.013 -.080 .923 -.257 .774  -.093 .911 -.269* .764  -.176 .838 

Intercept 8.617***  4.240**  8.552***   -4.377***  -.065   4.312***  

-2 Log likelihood 2664.439             

χ2 (df) 423.025 (57)***             

Cox & Snell R2 .281             

Nagelkerke R2 .309             

Note. N = 1,283; OR = odds ratio, PS-TRE = problem-solving in technology-rich environments, ICT = information and 

communications technology. 
a Class 1: Low-participation learners (n = 203; 15.8%). 
b Class 2: High-participation learners (n = 249; 19.4%). 
c Class 3: Informal learners (n = 606; 47.2%). 
d Class 4: Structured learners (n = 225; 17.5%). 
***p < .001, **p < .01, *p < .05 
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CHAPTER FIVE 

Summary and Discussions 

Chapter five is the conclusion of this dissertation. It discusses how the key findings of 

this study satisfy the research purposes and how the knowledge gaps are addressed. It also 

suggests several recommendations for future research and practice regarding the topic of access 

and availability to adult education of working adults. First, in this section, an encapsulated 

summary of the results is presented. It summarizes the main results of the study and discusses 

how they met the abovementioned research purpose and questions. In addition, through further 

discussions on the extent to which the findings are aligned with the existing conceptual 

underpinnings from the literature, it concludes with a demonstration of how this work can be a 

significant addition to bridge existing research gaps. 

Summary of Results 

The primary purpose of this study was to re-examine the determinants and patterns of 

adult education participation within the adult population aged 25 to 65 years old who were in the 

labor market in 2017. Through the application of emerging analytic techniques, this study 

empirically attempted to capture population-level insights on (1) what drives working adults’ 

participation in adult education and (2) how patterns in adult education participation diverge. By 

doing so, this study sought to advance the knowledge pertaining to lifelong learners and to reveal 

theoretical and practical implications that ensure working adults’ LLL in and out of the 

workplace. A brief summary of the results is given below. 

Determinants of Adult Education Participation 

In order to respond to the research questions about the determinants of adult education 

participation (RQs 1–3), this study leveraged the RFCs technique to understand which factors 
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most decisively influence working adults’ participation in adult education across different types 

(i.e., formal AET, non-formal AET, and informal learning). First and foremost, the main findings 

indicated that two respective sets of skills proficiency (i.e., literacy and PS-TRE) and skills 

utilization (i.e., literacy and ICT) appeared, by far, to be the most critical influencers for adult 

education participation, which pinpoint the vital role of skills development and acquisition of 

working adults. For adults, the decision to participate in job-related adult education relies on the 

degree of the expected value of learning – how much the learning experiences transfer to their 

work performance. Inversely, a successful transition from learning to work depends on the extent 

to which how much knowledge and skills learned will be integrated into new work processes. 

Given the mutual relationship between adult education and work-related skills development and 

acquisition, it is obvious that the capacity to attain and situate basic skills of individuals will 

increase the possibility of being able to improve new learning opportunities (Cieslik, 2006). It 

resonates with existing empirical studies specifying a direct association between skills 

proficiency and adult education participation (e.g., Punksungka et al., 2021; Tikkanen & 

Nissinen, 2018). 

Second, education level and monthly income were the common salient predictors across 

every type of adult education participation. For education level, which was found to be more 

important for formal AET and non-formal AET participation, the results support the existing 

evidence demonstrating a consistent connection between the educational attainment of 

individuals and participation in structured forms of adult education. According to Heisig and 

Solga (2017), higher educational attainment enabled adults to enhance their foundational 

knowledge and skills, which in turn, prepared them to participate in subsequent adult education. 

Positive attitudes toward adult education participation may be originated from successful prior 
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experiences in formal education program completions (Illeris, 2006). In contrast, because formal 

AET offers certificates or degree programs (often non-formal AET also does), it may be an 

appealing option to relatively less-educated adults who need further learning to compensate for 

their educational deficiencies. Another variable that has long been studied is income level as a 

major driver of adult education participation. This study reconfirms similar findings from the 

literature; working adults’ financial or economic status seems to remain a potential influencer or 

barrier in adult education participation regardless of their skills proficiency and employers’ 

support for education and training opportunities (Boeren et al., 2010). Taking the above into 

consideration, the results imply that personal factors pertaining to working adults’ individual 

human capital may be more influential on their educational participation than organizational or 

societal-level factors. 

Third, predictors explaining adult education participation somewhat varied according to 

the types of adult education. Several interesting findings are revealed when comparing working 

adults’ participation in formal AET with non-formal AET and informal learning. The variable 

importance of years of work experience and age were relatively higher for formal AET 

participation than non-formal AET or informal learning participation. Previous studies have 

shown a significant “age-participation effect” (Fouarge & Schils, 2009); all else being equal, the 

willingness to invest in LLL tends to decrease as people age. Similarly, in an United Kingdom 

study in 2017, the younger the age, the higher the participation rates found for formal AET 

(Egglestone et al., 2018). As such, researchers have supported the inverse relationship between 

age and adult education participation (Boeren et al., 2010; Desjardins, 2010; Roosmaa & Saar, 

2017). Given the above, a reasonable conclusion is that individuals’ years of work experience or 

age tend to have a close association with formally designed learning that leads to college 
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diplomas or university degrees compared to non-formal and informal learning. This is probably 

because there are still existing perceptions that higher education is more suitable for less-

seasoned workers or certain age groups’ career development ‒ that is to say, age dependency. 

Among others, learning attitudes, cultural engagement, and organization size were ranked 

higher in non-formal AET participation compared to formal AET and informal learning 

participation. In this study, both learning attitudes and cultural engagement were included in the 

set of variables representing learning-related socio-psychological states of working adults. Thus 

far, a large volume of studies has convincingly shown that positive learning attitudes and 

dispositions in learning were among the most powerful predictors of adult education 

participation, reinforcing the ‘virtuous cycle’ of education (Boeren et al., 2010; White, 2012). 

Additionally, cultural engagement, conceptually contiguous to inclusive social cohesion and 

citizenship, has been deemed as a pivotal component accounting for LLL (Desjardins, 2017; 

Lavrijsen & Nicaise, 2015). However, both of them have shown inconsistent relationships with 

adult education participation and have even been overlooked in mainstream research. Non-

formal AET, in particular, can be explained as an inclusive form of learning that focuses on 

‘community-oriented’ educational activities within the learning network (van Merriënboer et al., 

2009). Given that, this study arouses the need for academic attention to investigate a deeper 

analysis of the linkage between adult education participation and cultural/social orientation and 

engagement. 

Last but not least, the results of this study showed how well organizational or institutional 

features are corresponding to the conceptual underpinnings of non-formal AET. Organization 

size, for example, points directly toward the amount of capability of organizations that entail 

developmental interactions, learning opportunities, and investment in human capital (Kwon, 
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2019). By nature, non-formal learning occurs through interpersonal relationships in which 

knowledge and skills are shared and facilitated (Strawn, 2003). Therefore, the findings advocate 

the important role of a learning-rich work environment that acts as a conduit for channeling 

employee relations, which in turn, may potentially invigorate non-formal AET participation 

among working adults. 

Despite of advantages in interpretability and applicability of the RFCs algorithm, the 

results should be interpreted with caution, as they do not indicate the direction of predictive 

powers of selected variables on dependent variables. Note also that calculated variable 

importance scores are essentially limited as they only provide information about the relative 

decisiveness among independent variables. For instance, we can say that educational attainment 

was more important than others in prediction. Yet it is hard to affirm that working adults who 

have upper levels of education are more likely to participate in adult education than their lower 

counterparts. To address the limitation of the RFCs model, this study applied LCA as a 

supplementary method to clearly specify the directionality of study variables and to reveal multi-

faceted aspects behind the phenomenon of adult education participation. 

Patterns of Adult Education Participation 

In regard to the aforementioned research questions (RQs 4 and 5), this study attempted to 

investigate discrete patterns of adult education participation among sub-groups of working adults 

that share similar profiles of individual-level and work-related contexts of characteristics. Using 

the LCA approach, this study also sought to demonstrate detailed and nuanced information about 

the best-guiding principle to improve adult education participation and to address individual- and 

organizational-level issues on LLL, particularly for underrepresented or marginalized groups of 
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learners. Four latent classes in adult education participation were identified: (1) low-participation 

learners, (2) high-participation learners, (3) informal learners, and (4) structured learners. 

The subsequent MLR analysis results showed that skill proficiency in literacy, learning 

attitudes, economic sector, organization size, job satisfaction, and literacy skill use at work were 

the most contributed variables to the latent class identification, which indicates overall patterns 

of adult education participation. When looking closely at specific profiles by latent classes, 

organizational work-related factors served to diverge different patterns between high- and low-

participation learners. More specifically, compared to low-participation learners, high-

participation learners were characterized as those who are employed in the public sector, work in 

large organizations, have higher levels of job satisfaction and learning attitudes, and use literacy 

skills at work more frequently. When comparing informal learners who are likely to engage more 

in informal learning opportunities over structured learners who tend to participate more in formal 

AET and non-formal AET activities, the influence of individual-level characteristics was 

reported. To be specific, structured learners were more likely to be older, have upper levels of 

education but lower income levels, be healthier, proficient in literacy skills, work in the public 

sector, and have lower job satisfaction levels than informal learners. As such, it is noticeable that 

the overall segmentation of working adults’ participation in adult education itself was strongly 

affected by situational and institutional contexts, whereas individual preference or selection 

across types of adult education relies on personal demographics and human capital. 

In general, adult education opportunities are more often pursued by high-income workers 

than their low-income counterparts (Massing & Gauly, 2017; Shadovitz et al., 2021); 

accordingly, low-income workers have been identified as vulnerable to access and participation 

in adult education. However, the results of this study show that working adults who earn more 
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tended to participate more in informal learning, whereas low-income employees were more 

likely to participate in formal AET and non-formal AET. Therefore, this study partially refutes 

the commonly held assumptions that working adults who are financially insecure are less likely 

to seek further education and training. This contradiction with present studies may be because 

the findings of this study reflect the emerging trends in adult education policy and practice. For 

low-income adults, higher education and non-formal learning are frequently seen as appropriate 

venues for improving their labor market outcomes: higher payment, job security, and 

employability, to name a few (Cook & King, 2004). In response, there is an increased demand 

for tertiary institutions (i.e., HEIs) to expand their role in LLL provisions by designing tailored 

education and training programs to accommodate the needs of employers, organizations, and 

industries. Successful involvement of colleges and universities in LLL can be achieved through 

partnerships with the business sector, and policy initiatives that grant financial support for the 

increased access of low-income adults (OECD, 2008). Moreover, in the United States, financing 

schemes for AET are being implemented followed by the enactment of the 2014 Workforce 

Innovation and Opportunity Act (U.S. Department of Labor, Employment and Training 

Administration, 2020). The AET funding model includes training funds for financially 

vulnerable workers; the evidence shows that government-sponsored programs are particularly 

beneficial for low-income and unemployed adults with insufficient financial aid to self-fund their 

higher education or AET access (Cummins et al., 2022). 

This study also ascertained that specific job conditions are likely to increase the 

possibility of participating in adult education. According to previous studies, the private sector, 

large organizations, skilled occupations, and quality of employment (e.g., job satisfaction) are 

known to be key indicators of an organization’s capacity to devise investment strategies for 
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enhanced adult education access and quality (Desjardins, 2015; Grotlüschen, 2016). Among 

others, the results of this study offer opposite evidence about the economic sector. It has been 

widely believed that the private sector is more feasible to contribute toward adult education, as 

the public sphere have relatively insufficient fund/resources and incentive system to expropriate 

the emerging demands on learning and development of their employees. In response, many 

countries including the United States, have prioritized market-driven policies to support adult 

education and to develop adult learning systems directed toward developing a skilled and 

competent workforce (Lee & Desjardins, 2021). Unexpectedly, however, employers are often 

reluctant to invest in adult education because of the concern of return on investment – if 

employees obtain advanced skills and then become employable at competing firms, then the 

sponsoring firm may lose its investment in human resources (Desjardins, 2015). Moreover, as 

several researchers have suggested, higher rates of adult education participation are shown 

among rather public sector workers (Tikkanen & Nissinen, 2018), indicating evidence of a 

failure of market-led strategies, which may exacerbate inequalities (Lee & Desjardins, 2021). 

Human Capital and Skilling for the Workforce 

Based on the summary of the results and their comparisons with existing documents, 

several key points stood out for further discussions regarding adult education theories and 

practices. First and foremost, this study provides strong evidence of the relationship between 

working adults’ skills acquisition and adult education participation. A deeper understanding of 

the relationship can be approached from the theoretical traditions of adult education. Originating 

from the idea that people would invest in educational opportunities with the aim of increased 

skills and productivity (Boeren et al., 2010), human capital theory (Becker, 1964) has been used 
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predominantly to answer the following question: what influences individuals to participate in 

developmental activities? 

Human capital theory starts from the assumption that individuals’ decision on learning 

relies heavily on their perceived benefit and cost of the investment (Becker, 1964). Individuals 

tend to maximize their welfare and minimize costs when pursuing goals (Boeren et al., 2010); 

thus, every human action can be seen as an outcome of rational economic calculus of benefit and 

cost (Rubenson & Sailing Olesen, 2007). The rationale of human capital theory has been used in 

the adult education domain not only to explain individuals’ investment in adult education 

participation but also the expected return on investment of employers based on its rationality and 

causal line of reasoning – upgraded knowledge and skills of employees are a product of the 

investment in training, which in turn, results in increased performance and competitiveness of 

the organization (Becker, 1964; Rubenson & Sailing Olesen, 2007). Under the umbrella principle 

of human capital, it has long been acknowledged that there is an innate association between the 

development of human capital (e.g., work-related skills and competencies) and returns in 

improved productivity in the labor market, which benefits both individuals and organizations 

(Mincer, 1989). Accordingly, for working adults, the workplace, which offers various types of 

learning opportunities, has often been recognized as an adequate place where knowledge and 

skills can be further improved. 

In terms of skills and competencies advancement in the workplace, empirical findings 

have revealed that the extent to which working adults use skills at work serves as an indicator of 

their capability for further education participation (Yamashita et al., 2019). Boeren et al. (2010) 

asserted that individuals who have higher levels of human capital are likely to value additional 

learning and development. By the same token, proficient skills may reinforce positive behaviors 
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and attitudes toward subsequent learning and, in turn, lead to further adult education 

participation (Heisig & Solga, 2017; Yamashita et al., 2019). Moreover, job-related skills 

proficiency and utilization are intertwined with labor market outcomes such as employment and 

labor force participation (Grotlüschen et al., 2016; OECD, 2016). The overarching assumption is 

that equipping more people with relevant skills and competencies is a proactive way to address 

the skills shortage, thereby, investment in human capital undoubtedly promises enhanced 

employability (European Union, 2016). 

This statement has been supported by evidence of linearity that developing relevant skills 

throughout individuals’ careers can ultimately contribute to improving the competitive power of 

the workplace, organizations, and countries. Therefore, in many countries, LLL opportunities for 

working adults have been extensively expanded based on a solid belief that human capital 

investment will help people advance and sustain their knowledge and skills in responding to the 

fast-changing world of work (OECD, 2019c). In this regard, the findings of this study provide 

supporting evidence and rationale for explaining the trajectory of LLL policy expansion that has 

been aligned with human capitalist perspectives. Skilling of working adults is still a major focus 

of AET; thus, this study advocates the current policy interventions ‒ e.g., strengthening incentive 

mechanisms to promote continued investment in employees’ skills acquisition (OECD, 2016). 

Nevertheless, there has been vast criticism against the individualistic principle of the 

human capital theory that assumes the intimate association between skills development and adult 

educational pursuits. That is to say, an excessively individualistic approach to legitimate the 

investment in human development may yield various concerns, such as inequalities in learning 

opportunities and education participation and unfair consequences in sharing benefits among 

social groups (Brown et al., 2001; Rubenson & Sailing Olesen, 2007). In this sense, a great deal 
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of recent researchers seek to explore how the underlying notion of human capital has led to 

inequitable access and participation in adult education and how it can be remedied. 

Skills Mismatch and Adult Education Participation 

Even though there has been comparatively scarce research attention in addressing the 

interaction between adult education and skills mismatch, in essence, education and training can 

be a potential response to any situation of qualifications and skills mismatch in the workforce 

(Messinis & Olekalns, 2008). Empirical evidence suggests that similar levels of skills acquisition 

may lead to divergent consequences in earnings when occupational classes and wages are 

narrowly defined (Cawley et al., 1998). Most recently, as a result, recent studies have paid 

particular attention to the idea of skills mismatch (Desjardins & Rubenson, 2011; McGowan & 

Andrews, 2017; OECD, 2019c). In general, skills mismatch refers to a lack of matching between 

the supplied skills and those in demand in the labor market (Palmer, 2017). Generally, the term 

skills mismatch is used to explain a variety of scenarios: skill gap, skills shortage (or under-

skilling), and skills surplus (or over-skilling), to name a few (McGuinness et al., 2017). 

Desjardins and Rubenson (2011) suggest that understanding skills mismatch within and 

across various groups of employees is crucial; employers or organizations serve as the single and 

the most important source of financing for adult education, and their decision-making that 

determines who receives adult education is not always equal. More importantly, such inequitable 

access and availability in adult education and unfair distribution of resources among employees 

can lead to skill gaps and hence even income gaps. According to Desjardins and Rubenson 

(2011), working adults who are high-skilled are more likely to participate in employer-sponsored 

training programs (i.e., formal AET and non-formal AET) and also receive the most resources. 

Suppose there is a tendency for adult education opportunities to be allocated primarily to those 
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who are highly skilled, thereby resulting in inclined investment for the continuation of learning 

and development for a certain group of workers. In that case, others will be left behind without 

any support. Furthermore, if this tendency continues, the skills foundation of the entire 

workforce will become increasingly bifurcated; high-skilled or matched individuals are more 

likely to possess higher levels of motivation and readiness to learn, and these individual-level 

characteristics and their human capital are more likely to be mutually reinforced ‒ ‘vicious 

circle’ of skills formation and adult education access. 

According to the results of this study, skills proficiency and/or utilization served as the 

most important variables in prediction models. In addition, in LCA results, skills proficiency was 

indicative of predicting working adults’ participation in employer-sponsored training programs, 

and skills utilization was the most salient indicator that separates class membership – low-

participation learners’ skills use at work was the lowest among latent classes. The key findings of 

this study, thus repeat that both skills proficiency and utilization play an important role in overall 

access and participation in adult education and the likelihood of being under-skilled is higher for 

low-participation learners or those who are excluded from structured education and training 

opportunities. In this vein, the findings resonate with the possible Matthew effect on adult 

education participation (Boeren, 2009), where the skilled get more skilled, and their counterparts 

get further left behind. 

Most recently, two ascendant terms, ‘upskilling’ and ‘reskilling,’ both of which are 

directed towards the competitiveness of the workforce, have drawn the enormous attention of 

researchers and policymakers. The two terms sound analogous, but there is a slight difference. 

Upskilling refers to the process of providing education and training with the goal of advancing 

the existing skill sets of employees to make them more competent and responsible for current 
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and future roles in the same line of occupations. Reskilling means the process of learning and 

development with the aim of retraining employees with new skill sets or credentials, which may 

lead them to transition to new positions or different industries (Ash & Rahn, 2020; Monear, 

2020). Some researchers have paid attention to the applicability of these two concepts, as both of 

which aim at tackling inequality in adult education participation by establishing government-

industry partnerships that secure funds from diverse stakeholders, thereby improving access and 

quality of learning experiences of socially excluded groups of working adults (Lee & Desjardins, 

2021). Especially for less-educated and low-skilled workers, reskilling and upskilling programs, 

which are not dependent upon employer sponsors and funds, therefore, can be vital opportunities 

to improve their employability and sustain employment in a rapidly changing economic 

landscape (Monear, 2020). Upskilling and reskilling notions not only became mainstream ideas 

in adult education, HRD, and organizational studies but also brought to the fore the future 

orientation of learning and development practices for working adults. Notably, principles of both 

upskilling and reskilling are tied to institutional responsibilities to support workers’ equitable 

access and participation in adult education (Nylander et al., 2022; OECD, 2019b). 

According to OECD (2019b), most adult learning systems across countries are not very 

inclusive. There are large discrepancies in adult education participation according to individuals’ 

socioeconomic background, employment status, and levels of qualifications and skills. The 

recent statistics showed that only 20% of low-skilled adults participated in adult education, while 

58% of their high-skilled counterparts did. To bridge this participation gap which may result in 

lower productivity and hold back growth, establishing more responsive adult learning systems is 

required (OECD, 2019a). For instance, many governments have encouraged companies to use 

job-retention schemes that offer employer-sponsored training programs to their workers as a 
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means to ensure a sufficient supply of further education and training opportunities. Providing 

such public support should become tied to the equitable provision of learning opportunities for 

working adults’ enhanced access and participation in adult education. Moreover, public policies 

should shift toward active labor market measures to unleash job transitions and guarantee 

displaced workers’ re-employment (Salins & Sila, 2022). However, this will be a major 

challenge for many adult learning systems, particularly given the international context of tight 

government expenditures and substantially weakened finances in the public sector (OCED, 

2020). This worrying trend leads us to a further discussion of the role of organizations in the 

government-industry partnership, with stakeholders expecting organizations to be more socially 

responsible to appease public concerns over the proper LLL policy interventions. 

Learning Workers and Learning Organizations 

In essence, the principle of human capital theory does not fully describe why the 

education and skills gap arise; rather, regressive patterns of income distribution and inequitable 

access and participation in further education and training can be seen as a consequence of 

inequalities in power, wealth, and influence (Torres, 1996). More specifically, differences in 

demands of the workplace (OECD, 2005), employers’ decisions (Vignoles et al., 2004), 

governments’ policy interventions (Rubenson, 2006), and many other social structural contexts 

exogenously determine the process of human capital investment. Hence, emphasized is 

understanding the role of social and economic institutions and organizational structures, both of 

which contribute to the reproduction of the prevailing class in society (Brown et al., 2001). The 

adult learning system can be viewed as an integral element but simultaneously as a by-product 

that is formed by imbalanced institutional and organizational power dynamics. Therefore, only a 

few industries and companies are more likely to unleash accessible and quality education and 
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training opportunities, elaborate internal labor markets, and tailor compensation packages to 

attract and retain a high-skilled workforce (Kalleberg et al.,1996). 

The underlying assumption of this study is that participating in adult education is not 

solely dependent on individuals’ human capital; instead, individuals’ demand for learning is 

often intertwined with an organization’s supply, and this reciprocal relationship then constructs 

working adults’ intention and decision to participate in adult education (Boeren et al., 2010; 

Wang & Wang, 2004). Turning to organizational work-related features, the literature points to 

how the specific structure of organizational settings may facilitate or constrain adult education 

participation (Brown et al., 2001; Illeris, 2006). Herein both normative and coercive factors are 

included, such as union power, firm size, internal labor markets, the structure of wages, and other 

occupational systems (Rubenson & Sailing Olesen, 2007). The primary factors determining 

which individuals will receive employer-provided education and training lie not so much in 

personal resources or human capital but in employees’ positions within those organizational 

conditions. With the interplay of factors at both individual- and organizational-level contexts, 

work-related characteristics become very strong and complex, with implicit or explicit rules and 

regulations that shape learning options and rewards, which employers make available to their 

employees (Rubenson & Sailing Olesen, 2007). 

Ever since the concept of learning organizations began to emerge in the 1990s, many 

modern organizations have debated and deliberated on learning in organizations. To date, the 

most widespread idea is that learning occurs through the mutual relationship between an 

organization’s collective learning processes and individual workers who are embedded in the 

organizational structure (Fenwick, 2008b). According to the human capital notion that is a 

principal productive force in human capitalism, learning workers have been understood as an 
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organization’s intellectual capital, increased resources, and return on its educational investment 

(Merriam, 2008). The economic paradigm privileges financial values predominantly over other 

social priorities: in an organization where knowledge is treated as a commodity and employees 

focus largely on attaining specific skill sets, there is little room for self-reflection on what is the 

role of the organization in society (Fenwick, 2001). In this sense, Casey (2013) advocates the 

role of the organization that encourages workers’ equitable participation in learning instead of 

selectively training them under utilitarian purposes. Focusing on the norm of social 

responsibilities of the organization may benefit in maximizing the potential of the workplace as a 

site of LLL or learning organizations under plural socio-cultural ends. 

Learning organizations can be seen as organizations that promote employees’ continuous 

learning and development through formal and non-formal means of learning experiences but, 

potentially and more importantly, also accompany everyday practices between individuals and 

collectives through the informal mode (Van Noy et al., 2016). According to Senge (1990), 

learning organizations are where individuals and teams possess core capabilities to understand 

complexity, engage in mutual interactions, and aspire to mastery, all of which contribute to a 

shared vision of the organization. The specific actions include providing continuous development 

opportunities, facilitating inquiry and dialogue, encouraging collaborative and team learning, 

building learning systems to capture and share ideas, and empowering employees to internalize a 

collective vision (Watkins & Marsick, 1993). 

In this environment, noticeably, informal learning plays an imperative role not only in 

bridging the education and skills gap among employees but also in fostering the social 

responsibilities and initiatives of the organization, thereby allowing organizations to direct 

toward learning organizations (Van Noy et al., 2016). Herein learning workers serve as an 
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institutional asset cultivating LLL and thus increasing the learning capacity of organizations 

(Nyhan et al., 2003). Given the widespread inequalities of access and participation in education 

and training opportunities in the workplace, establishing learning organizations through 

nurturing informal learning must be given a much higher priority, in terms of what can serve as a 

basis for ameliorating power differences and conflicts within organizations. Above-described 

concrete theoretical reasoning and research evidence align with the key findings of this study – 

the crucial role of informal learning that accommodates less-educated and low-skilled. 

Therefore, it is reasonable to conclude that informal learning can be an integral part of social 

inclusion in adult education practices which has often been underestimated in human capitalist 

approaches. 

Conclusion and Implications 

The topic of adult education participation has long been studied and documented in 

relevant fields of study. However, it is evident that insufficient current scholarly endeavors have 

existed that would present a holistic picture of working adults’ participation in adult education, 

under lack of consideration of the broader examination of multiple contexts and factors 

simultaneously within every type of adult education. In this sense, this closing section concludes 

with how the key findings of this study contribute to knowledge advancement in several ways.  

First, this study yields important implications for policy and practice for adult education 

and HRD. In addition, some implications for theory and conceptual development are proposed, 

along with several recommendations for future studies. It is firmly believed that this dissertation 

will be a significant step toward a more comprehensive analysis of adult education participation 

phenomena, thereby deepening discourse and understanding among researchers, policymakers, 

and practitioners. 
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Implications for Policy and Practice  

Participation in adult education and its ramifications, such as inequitable access and 

outcomes, can be seen as a socially constructed phenomenon; thus, this issue has drawn 

increased policy attention in adult education arena (Lee & Desjardins, 2021; Rubenson, 2018). 

The factors involved in determining and patterning participation in adult education are 

multifaceted and complex. Notwithstanding that individual-level characteristics and human 

capital tended to determine adult education participation at large, it should be noted that 

organizational and structural circumstances far beyond individuals’ control affect working 

adults’ capacity to participate in adult education. According to Ioannidou and Parma (2022), 

while individual determinants of adult education participation appeared to be rather similar 

across countries, country-specific economic, institutional, and political conditions may play a 

substantial role in the provision of adult education and taking up of learning opportunities of 

working adults. This implies the necessity of a deeper understanding of how to recognize the 

need to tackle the individually and socially rooted obstacles from broader perspectives to remedy 

inequalities in adult education participation (Lee & Desjardins, 2021). 

In this vein, this study holds several policy implications. Firstly, this study supports the 

importance of individual skilling strategies of working adults in determining adult education 

participation. As shown in the results, participating in formal AET and structured forms of adult 

education programs was influenced largely by personal dispositions and human capital. Given a 

linear connection between the stock of human capital in organizational productivity and 

competitiveness, as well as the rate of job creation and the wealth of a country, skills formation 

through adult education should be the prime focus of governmental policy (Desjardins, 2020). 

Also, there is a widespread belief that formal education in HEIs connotes age- and education 
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level-dependent; however, no matter the age and prior learning experience, formal qualifications 

and educational opportunities in HEIs are increasingly a major function of well-developed adult 

learning systems (Desjardins & Lee, 2016). This reiterates the criticality of a country’s 

capabilities and its policy interventions that advance adult learning systems (e.g., government-

industry-university partnerships) by accommodating a variety of stakeholders to strengthen the 

connectivity among the business, higher education, and LLL. Additionally, the findings suggest 

that a tailored approach to further education and training, directed toward foundational skills 

development based on reinforcement of financial support and resources, can facilitate adult 

education participation, especially among less-educated, low-skilled, and older workers. 

Secondly but simultaneously, this study challenges traditional beliefs that consider adult 

education participation as an outcome of human capitalism. The analysis of not only access and 

participation in adult education at the individual-level but also various macro-level predictors is 

needed to identify a fuller range of potential interventions (Cummins et al., 2018). The findings 

of this study validated that the majority of working adults were engaged in informal learning at 

work which is a seemingly alternative to formal AET and non-formal AET. It directly indicates 

the pivotal role of HRD and organizational interventions that create a supportive atmosphere that 

facilitates employees’ learning and improvement (Lim et al., 2020; Van Noy et al., 2016). It is 

important to note that elevating informal learning targeted educational programs represents 

enhanced organizational abilities that foster learning, which may lead to a smooth transition into 

learning organizations. Under such organizational circumstances, adult education is seen as an 

effective tool for vulnerable employees’ second-chance education and validation of non-formally 

obtained skills and competencies (Kersh et al., 2021). From the perspective of learning 

organizations, informal and incidental learning can be viewed as a legitimate part of work – 
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education and training structures and informal learning practices in organizations can support the 

development of learning in a flexible manner, the advancement of technologies for learning, and 

value creation of learning as an articulated priority within the context of organizational goals and 

targets (Smith, 2003). Noticeably, providing adequate resources to support informal learning 

policies within organizations can promote the efficiency of learning at work, thereby 

contributing to mitigating direct and indirect forms of discrimination in access and participation 

in adult education (Billett, 2001; Lim et al., 2020). 

Implications for Theory and Conceptual Development 

First, this study is theoretically significant as it contributes to a novel understanding of 

working adults’ adult education participation. This study comprehensively reviewed individual-

level and work-related situational factors associated with adult education participation by 

applying the HRD LPT (Wang & Wang, 2004) and the CLLPM (Boeren et al., 2010). The 

effects of selected independent variables on adult education participation are well-documented; 

however, existing literature has been limited to presenting a holistic framework explaining adult 

education participation. This study revealed that working adults’ participation in adult education 

could be explained mostly by individualistic human capital orientations. However, non-formal 

AET and informal learning participation tended to depend heavily on the extent to which 

organizations have learning capabilities and climate. Many researchers in the field of adult 

education and LLL contend that organizational structure and environments serve as barriers to 

adult learning substantially, based on the perspectives from human capital theory. Arguably, 

however, this study showed that adult education participation could be seen as a product of the 

individualism-collectivism trade-offs within organizational contexts. Furthermore, along with the 

examination of how adult education is intertwined with other relevant concepts of work-related 
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learning (see Figure 1), this study stresses the potentiality of WL that fully accommodates 

working adults’ educational demands, indicating the need for further empirical evidence of how 

the workplace can be played as a hub that entails working adults’ varying educational pursuits 

and aspirations. 

Second, the significance of the study is not limited to the theoretical values but also to its 

methodological applicability. To address the proposed research questions, this study built 

prediction models by leveraging a machine learning technique – in this study, the RFCs 

algorithm. The RFCs method has been developed for accurate and reliable prediction and has 

been newly applied in various spheres of research, along with the surge of scholarly interests. 

The RFCs method is thus known to be exceedingly effective in handling non-linear and complex 

relationships among variables in the given dataset, and in determining the relative importance of 

target variables with high predictive accuracy. Moreover, as another analytic strategy, LCA was 

employed to obtain population-level information on diverged adult education participation 

patterns. The results from LCA empirically demonstrated how the typology of working adults 

could be characterized differently across individual-level and work-related factors, which may 

lead to further deeper investigations of learning workers and learning organizations. Accordingly 

and importantly, the methodological significance of the study is tied to the novelty of findings 

that revealed a holistic picture of determinants and patterns of adult education participation.  
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